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ARTICLE INFO ABSTRACT
Article history: Background: Vitamin K antagonists (VKAs) depend on appropriate time in therapeutic range (TTR).
Received 8 November 2024 We reviewed studies in Spain providing data on the quality of oral anticoagulation with VKA in atrial
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- ) fibrillation (AF) patients, to present an overview of the quality of this therapy in our country.
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Methods: Systematic review and meta-analysis of national studies. We searched PubMed, Web of Science
and Google Scholar databases for studies published in the last 10 years, until June 2024. We reported the
mean pooled TTR and proportion of international normalized ratios (INRs) in range (PINRR), as well as
S . the pooled prevalence of poor quality of VKA therapy.

Vitamin K antagonists . . . . .
Time in therapeutic range Results: Seven studies were 1r1clu.ded in the analysis, for an overall cohort of §953 patients (mean age
Quality of anticoagulation 73.6-83 years). The pooled analysis gave a mean TTR of 63.22% (95% confidence interval [CI] 46.55-79.89)
and a mean PINRR of 60.53% (95% CI 44.40-76.65). Accordingly, the pooled prevalence of a TTR <65% was
50.01%(95% C145.36-54.65), and the pooled prevalence of a PINRR <60% was 46.90% (95% C141.56-52.31).
Similar results were observed in a sensitivity analysis performed including only those studies fulfilling
very similar inclusion/exclusion criteria (n=5).
Conclusion: The mean TTR and PINRR of AF patients on VKAs in Spain were below the recommended
standards. Nearly 50% of patients showed poor anticoagulation control, remaining exposed to low-quality
therapy and complications related to AF.

© 2025 Elsevier Espafia, S.L.U. This is an open access article under the CC BY license (http://

creativecommons.org/licenses/by/4.0/).
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RESUMEN

Palabras clave: Introduccion: Los antagonistas de la vitamina K (AVK) dependen de un tiempo en rango terapéutico (TRT)

Fibrilacion auricular apropiado. Se han revisado estudios en Espafia que proporcionan datos sobre la calidad de la anticoagu-

Antagonistas de la vitamina K lacién oral con AVK en los pacientes con fibrilacién auricular (FA), para presentar una visién general de
la calidad de esta terapia en nuestro pais.
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Meétodos: Revision sistematica y metaanalisis de estudios nacionales. Buscamos en las bases de datos
PubMed®, Web of Science® y Google® Scholar estudios publicados en los dltimos 10 afios, hasta junio de
2024. Reportamos el TRT medio agrupado y la proporcién de razones internacionales normalizadas (INRs)
en rango (PINRR), asi como la prevalencia agrupada de una baja calidad de la terapia con los AVK.
Resultados: Se incluyeron 7 estudios en el andlisis, con 6.953 pacientes (edad media: 73,6-83 afios). El
andlisis agrupado arrojé un TRT medio del 63,22% (intervalo de confianza [IC] 95%: 46,55-79,89) y un
PINRR medio del 60,53% (IC 95%: 44,40-76,65). En consecuencia, la prevalencia agrupada de TRT<65%
fue del 50,01% (IC 95%: 45,36-54,65) y la prevalencia agrupada de PINRR<60% fue del 46,90% (IC 95%:
41,56-52,31). Se observaron resultados similares en un andlisis de sensibilidad que incluy6 solo aquellos
estudios con criterios de inclusién/exclusién muy similares (n=>5).

Conclusion: El TRT medio y el PINRR de los pacientes con FA que recibian AVK en Espafia estaban por
debajo de los estandares recomendados. Casi el 50% de los pacientes mostraron un control deficiente de la
anticoagulacién, permaneciendo expuestos a una terapia de baja calidad, y a complicaciones relacionadas

con la FA.

© 2025 Elsevier Espaiia, S.L.U. Este es un articulo Open Access bajo la CC BY licencia (http://

creativecommons.org/licencias/by/4.0/).

Introduction

Atrial fibrillation (AF) is associated with an increased risk of
stroke, hence most patients require the use of oral anticoagula-
tion (OAC).! During more than 60 years, vitamin K antagonists
(VKAs) were the therapy of choice for thromboprophylaxis in these
patients. However, the introduction of direct-acting OACs (DOACs)
solved several disadvantages of VKAs and completely changed the
management of AF, being now the most frequently prescribed OACs
in developed countries.

Despite the increasing use of DOACs in Spain, VKAs are still the
most used anticoagulant yet their efficacy and safety depend on the
time in therapeutic range (TTR) of international normalized ratio
(INR) 2.0-3.0, that reflects of the overall quality of anticoagulation
control.? Recent European Guidelines for the management of AF
recommend DOACs over VKAs as first-line therapy, and a TTR >70%
if VKAs are prescribed.? Indeed, a high TTR translates into a lower
risk of adverse events.*-6

Notwithstanding, data on TTR in AF patients under VKA therapy
in Spain from different studies remain consistent and disheartening
across time and contexts. In this systematic review and meta-
analysis, we reviewed national registries and observational studies
in Spain informing about the TTR in patients with AF taking VKAs,
to provide a contemporary picture of the quality of OAC therapy in
our country.

Methods
Searches strategy and study selection

We conducted a systematic review and meta-analysis according
to PRISMA guidelines’ (Supplementary Fig. 1). From 1st December
2023 to 30th June 2024, we searched MEDLINE (PubMed), Web of
Science and Google Scholar databases to identify relevant studies.
The search strategy, detailed in Supplementary Table 1, included
keywords like “atrial fibrillation,” “TTR” and “PINRR” (proportion of
INRs in range). The reference lists of relevant articles were scanned
for studies missed by the databases search.

The initial inclusion criteria were!: articles in English or
Spanish,> national studies involving adult AF patients on VKA
therapy,’ studies reporting the quality of VKA therapy at least
in terms of TTR, and* studies published in the last 10 years.
We excluded studied based only on a single centre or single
regions/areas, as well as case reports/series, reviews, and edito-
rials/letters.

Two investigators (Eva Soler-Espejo and Maria Asuncién Esteve-
Pastor) independently reviewed titles and abstracts, to select
studies for further assessment. A third investigator (José Miguel
Rivera-Caravaca) evaluated the eligible studies for suitability
and completeness based on the inclusion and exclusion crite-
ria, with disagreements resolved through investigators discussion.
This study was registered in PROSPERO under identification code
CRD42024548912.

Data extraction

From the included studies, we recorded author names, year of
publication, study design and setting, total number of patients,
mean age, gender distribution, comorbidities and TTR/PINRR. All
study data and outcomes were compiled into an electronic dataset
(Microsoft Excel, Office 365).

TTR and PIINR definitions

The primary endpoint was the quality of anticoagulation with
VKAs by using the TTR calculated by the method of Rosendaal.? This
method assumes that moving from one INR to a another (higher or
lower) in two different determinations separated by a certain num-
ber of days occur in a linear way, crossing the difference between
the two INR values during those days. When reported, we also cap-
tured the PINRR (the so-called direct method). This simple method
estimates the quality of anticoagulation by considering how many
INRs were within the therapeutic range (INR 2.0-3.0) over the total
INRs measured.® For the definition of suboptimally controlled VKA
therapy or poor-quality anticoagulation, we used two cut-off points
(TTR <65% and PINRR <60%).

Risk-of-bias assessment

Two investigators (Danilo Menichelli and Daniele Pastori)
independently evaluated the risk of bias (RoB) using the New
Castle-Ottawa scale for observational studies'? and the RoB Assess-
ment Tool for Nonrandomized Studies (ROBANS) for cross-sectional
studies.!’ The New Castle-Ottawa include the selection, compa-
rability and outcome domains, whereas the RoOBANS assesses the
following domains: selection of participants, confounding vari-
ables, intervention (exposure) measurement, blinding of outcome
assessment, incomplete outcome data, selective outcome report-
ing. ROBANS figures were generated using the robvis online tool.!2
Publication bias was estimated through funnel plots.
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A) TTR Weight Weight
Study TE seTE 95%-Cl (fixed) (random)
Anguita-Sanchez (2015) - CALIFA  63.80 25.9000 4** 63.80 [13.04; 114.56] 10.8% 10.8%
Barrios (2015) - PAULA 69.00 17.7000 ———— 69.00 [34.31; 103.69] 23.1% 23.1%
Sudrez Fernandez (2017) - ESPARTA 57.30 24.9000 —'-— 57.30 [8.50;106.10] 11.7% 11.7%
Contreras Muruaga (2018) - ALADIN 60.30 26.1000 —— 60.30 [9.14; 111.46] 10.6% 10.6%
Esteve-Pastor (2018) - FANTASIIA  61.50 25.1000 ——— 61.50 [12.30; 110.70] 11.5% 11.5%
Benezet-Mazuecos (2019) - ICUSI  62.20 20.3000 —'— 62.20 [22.41;101.99] 17.6% 17.6%
Rivera-Caravaca (2021) - SULTAN ~ 63.10 22.1000 ——— 63.10 [19.78; 106.42] 14.8% 14.8%
Fixed effect model O 63.22 [46.55; 79.89] 100.0% -=
Random effects model = 63.22 [46.55; 79.89] -- 100.0%
Heterogeneity: 12=0%,1%=0, p =1.00 f T T I

-100 -50 0 50 100

B) PINRR Weight Weight
Study TE seTE 95%=Cl (fixed) (random)
Anguita-Sanchez (2015) - CALIFA  59.10 24.8000 —'— 59.10 [10.49; 107.71] 11.0% 11.0%
Barrios (2015) - PAULA 63.20 17.9000 —i8— 63.20 [28.12; 98.28] 21.1% 21.1%
Suarez Fernandez (2017) - ESPARTA 54.60 23.8000 —*-v— 5460 [7.95;101.25] 12.0% 12.0%
Contreras Muruaga (2018) - ALADIN 60.00 23.8000 ——+—— 60.00 [13.35; 106.65] 12.0% 12.0%
Esteve—Pastor (2018) - FANTASIIA  64.70 24.2000 ——+=—— 64.70 [17.27;112.13] 11.6% 11.6%
Benezet-Mazuecos (2019) - ICUSI  61.70 20.4000 —+—— 61.70 [21.72; 101.68] 16.3% 16.3%
Rivera-Caravaca (2021) - SULTAN ~ 58.60 20.5000 — = 58.60 [18.42; 98.78] 16.1% 16.1%
Fixed effect model é 60.53 [44.40; 76.65] 100.0% -
Random effects model e 60.53 [44.40; 76.65] --  100.0%
Heterogeneity: >=0%,t?=0, p=1.00 f f T !

-100 -50 0 50 100

Fig. 1. Forest plot for the pooled quality of anticoagulation with vitamin K antagonists in all studies. Panel A. Quality of anticoagulation reported as TTR. Panel B. Quality of

anticoagulation reported as PINRR.

A) TTR Weight Weight
Study Events Total Proportion 95%-Cl (fixed) (random)
Anguita-Sanchez (2015) - CALIFA 499 1056 e 0.47 [0.44;0.50] 15.9%  14.6%
Barrios (2015) - PAULA 600 1524 —— L 0.39 [0.37;0.42] 22.0% 14.8%
Suarez Fernandez (2017) - ESPARTA 339 593 ‘ P — 0.57 [0.53;0.61] 8.8% 13.9%
Contreras Muruaga (2018) — ALADIN 203 383 —:——~— 0.53 [0.48;0.58] 5.8% 13.2%
Esteve—Pastor (2018) = FANTASIIA 771 1470 H —‘— 0.52 [0.50; 0.55] 22.2% 14.8%
Benezet-Mazuecos (2019) - ICUSI 427 813 ;—°— 0.53 [0.49;0.56] 12.3% 14.3%
Rivera-Caravaca (2021) - SULTAN 428 870 —— 0.49 [0.46;0.53] 13.1% 14.4%
Fixed effect model 6709 <> 0.49 [0.48; 0.50] 100.0% -
Random effects model —— 0.50 [0.45; 0.55] --  100.0%
Heterogeneity: /2 = 93%, 12 = 0.0581, p < 0.01 [ T T T I

04 045 05 055 06

B) PINRR Weight  Weight
Study Events Total Proportion 95%-Cl (fixed) (random)
Barrios (2015) - PAULA 657 1524 — =+ 0.43 [0.41;0.46] 55.8% 36.4%
Contreras Muruaga (2018) - ALADIN 206 383 b 0.54 [0.49;0.59] 14.2%  29.5%
Benezet-Mazuecos (2019) - ICUSI 366 813 —'—— 0.45 [0.42;0.49] 30.0% 34.1%
Fixed effect model 2720 6 0.45 [0.43; 0.47] 100.0% -
Random effects model —mmee——— 0.47 [0.42; 0.52] == 100.0%
Heterogeneity: /% = 86%, t° = 0.0309, p < 0.01

0.45 0.5 0.55

Fig. 2. Forest plot for the pooled proportion of poor anticoagulation quality with vitamin K antagonists in all studies. Panel A. TTR <65%. Panel B. PINRR <60%.

was 46.90% (95% Cl 41.56-52.31), again with a high heterogeneity
(I? =86%) (Fig. 2B).

Sensitivity analysis

A sensitivity analysis was performed including only those stud-
ies fulfilling very similar inclusion/exclusion criteria (n=5), i.e.
we excluded the ESPARTA study because it was performed only
in patients >75 years, and the SULTAN since it included only
patients naive for VKAs. Hence, the mean TTR was 64.19% (95% CI
44.75-83.63) and the mean PINRR was 61.94% (95% C1 42.93-80.96)
(Fig. 3A and B). The pooled prevalence of TTR <65% in the remained

five studies was 48.78% (95% CI 43.09-54.50; I?>=94%) (Fig. 4),
whereas the pooled prevalence of PINRR <60% was the same than
the main analysis 46.90% (95% CI 41.56-52.31, I? =86%).

Quality and risk-of-bias (RoB) assessment

All cohort studies were considered of good quality regarding
the selection of participants, and the overall quality was judged as
fair to good (Supplementary Table 2). For cross-sectional studies, all
presented low RoB in terms of selection of participants, whereas the
RoB in the confounding and intervention measurement domains
were unclear in two studies and low in three studies. Other domains
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A) TTR

) Weight  Weight
Study TE seTE 95%-Cl (fixed) (random)
Anguita—Sanchez (2015) - CALIFA  63.80 25.9000 —'— 63.80 [13.04; 114.56] 14.7% 14.7%
Barrios (2015) = PAULA 69.00 17.7000 ——— 69.00 [34.31; 103.69] 31.4% 31.4%
Contreras Muruaga (2018) = ALADIN 60.30 26.1000 ———=—— 60.30 [9.14;111.46] 14.4% 14.4%
Esteve-Pastor (2018) - FANTASIIA  61.50 25.1000 —'— 61.50 [12.30; 110.70] 15.6% 15.6%
Benezet-Mazuecos (2019) - ICUSI  62.20 20.3000 —F—— 62.20 [22.41;101.99] 23.9% 23.9%
Fixed effect model - 64.19 [44.75; 83.63] 100.0% -
Random effects model = 64.19 [44.75; 83.63] == 100.0%
Heterogeneity: 12=0%,%=0, p =1.00 f T T !

-100 -50 0 50 100

B)PINRR
) Weight Weight
Study TE seTE 95%-Cl (fixed) (random)
Anguita-Sanchez (2015) - CALIFA  59.10 24.8000 ——— 59.10 [10.49; 107.71] 15.3% 15.3%
Barrios (2015) = PAULA 63.20 17.9000 ———— 63.20 [28.12; 98.28] 29.4% 29.4%
Contreras Muruaga (2018) = ALADIN 60.00 23.8000 ——=—— 60.00 [13.35; 106.65] 16.6% 16.6%
Esteve-Pastor (2018) - FANTASIIA  64.70 24.2000 _.— 64.70 [17.27;112.13] 16.1% 16.1%
Benezet-Mazuecos (2019) - ICUSI  61.70 20.4000 —a— 61.70 [21.72; 101.68] 22.6% 22.6%
Fixed effect model <= 61.94 [42.93; 80.96] 100.0% -
Random effects model = 61.94 [42.93; 80.96] == 100.0%
Heterogeneity: 2= 0%, ?= 0,p =1.00 f T f

-100 -50 0 50 100

Fig. 3. Forest plot for the pooled quality of anticoagulation with vitamin K antagonists in the sensitivity analysis. Panel A. Quality of anticoagulation reported as TTR. Panel

B. Quality of anticoagulation reported as PINRR.

Weight Weight
Study Events Total Proportion 95%-Cl (fixed) (random)
Anguita-Sanchez (2015) = CALIFA 499 1056 —8— 0.47 [0.44;0.50] 20.4%  20.3%
Barrios (2015) - PAULA 600 1524 —+—— [ 0.39 [0.37;0.42] 28.2%  20.6%
Contreras Muruaga (2018) - ALADIN 203 383 _—a— 0.53 [0.48;0.58] 7.4%  18.5%
Esteve—Pastor (2018) - FANTASIIA 771 1470 Vi —EE— 0.52 [0.50;0.55] 28.4%  20.6%
Benezet-Mazuecos (2019) - ICUSI 427 813 | —— 0.53 [0.49;0.56] 15.7%  20.0%
Fixed effect model 5246 -t 0.48 [0.46; 0.49] 100.0% -
Random effects model e 0.49 [0.43; 0.55] --  100.0%
Heterogeneity: 12 = 94%, t° = 0.0636, p < 0.01 I T T !

04 045 05 055

Fig. 4. Forest plot for the pooled proportion of poor anticoagulation quality with vitamin K antagonists (TTR <65%) in the sensitivity analysis.

were considered of lower relevance or not applicable for the aims of
the present meta-analysis. The overall RoB assessment is shown in
Supplementary Fig. 2. Additionally, funnel plots for all the analyses
are presented in the Supplementary Figs. 3 and 4.

Discussion

In this systematic review including nearly 7000 AF patients, our
principal findings are as follows: (1) the mean TTR or PINRR is below
the recommended standards and (2) there was a pooled prevalence
of 50% who were AF patients with poor quality of TTR (46.90% if
using PINRR).

In Spain, prescribing DOACs requires an inspection visa based
on specific clinical conditions. Although this has been toned down
in the last Therapeutic Positioning Report of the Spanish Medicines
Agency, DOACs are still only reimbursed if AF patients fulfill partic-
ular conditions.?? It has been nearly 15 years since the introduction
ofthe first DOAC in Spain, and the situation differs importantly from
that in Europe, with considerable geographical heterogeneity.?! In
the GLORIA-AF Phase Il Registry, DOAC use in Europe was 62.6%
and 46% of patients were prescribed DOACs at 30 days after AF
diagnosis.?2 When contrasting the first 4 years after DOAC approval,
the proportion of prescriptions increased in Europe from 53.4% to
75.8%.23

Regarding anticoagulation quality, the results from our meta-
analysis are in accordance with previous papers from different
Spanish regions. In the ANFAGAL study, poor VKA quality was
reported in 42.7% and 41.5% of patients according to the TTR and
PINRR, respectively.2* In a large population-based study in the
region of Valencia, the mean TTR was 63% whereas the mean PINNR
was 59.2%, and 51.2% of patients had a TTR <65%.>> These stud-
ies confirm that our national report is also align to the results
reported in other single centre or single regions analyses. Never-
theless, we believe that the overall quality of anticoagulation with
VKAs in Spain should be better nowadays than it was years ago.
This assumption is based on a straightforward rationale: given the
global experience gained from DOACs, most AF patients with poor
TTR should have already switched to DOACs, leaving only those
with appropriate TTR on VKAs. Consequently, most patients cur-
rently on VKAs would show a good TTR. Unfortunately, we are
far from this ideal model. Actually, a study assessing the 6-month
TTmmoR in VKA-treated patients before and after DOACs were rec-
ommended as first-line therapy by clinical guidelines showed no
difference between these periods (TTR of 59% in 2015 vs. TTR of
63% in 2022; p=0.45).25

The most striking advantage provided by DOACs over VKAs,
is the substantially lower risk of major bleeding, in particular
intracranial haemorrhage (ICH), irrespective of the TTR.>’ For
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example, in a comparative study of DOACs vs. VKAs with mean
TTR of 70%, there were no differences in thromboembolic events,
but DOACs caused fewer major bleedings.?® Another study did not
observe difference between DOACs and high TTR warfarin treat-
ment regarding stroke, but fewer bleeding events were seen in
DOAC users.?? In a large observational registry-based cohort, even
reduced dose DOACs were associated with lower risk of major
bleeding and all-cause stroke than high quality VKA treatment (TTR
>70%).30 In the same line, in a systematic review and meta-analysis
of randomized controlled trials, DOACs presented lower risk of
stroke and ICH than warfarin, regardless of the TTR strata.?!

However, the interest in the proper quality of anticoagulation
when on VKAs is not trivial since TTR is associated with worse clini-
cal outcomes.>2-34 A study carried out in our country demonstrated
that half of AF patients hospitalized because of a stroke/systemic
embolism or major bleeding had inappropriate TTR,?® and a large
cohort study showed that well-managed VKA therapy was associ-
ated with a low risk of complications.?® Indeed, previous studies
demonstrated that every point of TTR matters and not only a pre-
specified cut-off point (i.e. 70% or 65%).* Even more, with a high
TTR, differences between DOACs and VKAs in terms of efficacy and
safety are importantly attenuated. In a nationwide study in Fin-
land, differences in the risk of ischemic stroke, ICH and mortality
between high TTR groups and standard dose DOACs were modest or
even absent.?” Similarly, in another study there was no difference in
ischemic stroke/TIA, ICH, or mortality risks between DOAC-treated
or VKA-treated AF patients with effective TTR.3® In this context,
some analyses demonstrated that VKAs are the most cost-effective
treatment for patients who can achieve a TTR >70% whereas DOACs
are more likely to be cost-effective in settings with poor quality of
VKA therapy.390 Therefore, one of the main reasons for switching
to DOACs is the mean TTR, yet by guidelines, several patients are
still not switched.*!

The implication of TTR on patient prognosis is unquestionable
but several factors affect the anticoagulant effect of VKAs (nar-
row therapeutic range, multiple food and drugs interactions, etc.),
and they are influenced by an important inter- and intra-patient
variability.*> Hence, routine monitoring is required to identify and
modify potential variables of poor anticoagulation control. During
the last years, several approaches have been investigated, including
the use of multidose drug dispensing systems,*> self-management
of VKA therapy,***> Telehealth programs,*® and specialized or
mixed anticoagulation clinics,*’*8 to improve adherence and TTR.
Integrated and holistic care management is also key, as AF patients
correctly managed and adherent to such an approach have higher
TTR, independently of other comorbidities.*°

In addition, patient-centred education plays a central role in
the appropriate anticoagulation quality. Investing in education and
counselling lead to better quality of VKA therapy.”° A brief educa-
tional intervention improves anticoagulation therapy knowledge,
focused on patient’s knowledge of the target INR and factors that
may affect INR®!; and higher baseline OAC knowledge is asso-
ciated with better TTR.>?> Indeed, OAC education is central since
in AF patients switching from VKAs to DOACs due to a low pre-
switch TTR have a worse persistence pattern to DOACs after the
switch compared to patients with a high pre-switch TTR.?> Despite
patients with low TTR more consistently achieve treatment targets
after DOAC switching, adherence-oriented interventions may be
beneficial.>* Thus, switching to DOACs in patients with poor TTR
would not be good enough if it is not accompanied by counselling,
education, and a patient-centred care.

There are some limitations should be acknowledged. First,
included studies were performed in different settings, including
cardiology, internal medicine, neurology, and primary care clinics.
Management and anticoagulation quality may differ importantly
among these specialties, although this also brings a good overview
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of the national context. Of note, many of the studies have retrospec-
tive or cross-sectional design. Regarding the statistical analysis,
since we do not have a random selection process, the statistical
measures we provide are unfounded and the overall uncertainty
will be greater than that quantified by statistical measures that
presume chance, known as random error.

Another limitation is the assessment of the mean TTR using the
Rosendaal’s method. In some studies, TTR was calculated consid-
ering INR controls in the 6 months prior to inclusion in the study,
while in others it was calculated at 6 months following inclusion,
and in one of them, at one year after inclusion. Furthermore, the
threshold for poor quality of anticoagulation according to European
clinical guidelines (TTR <70%) was only reported in two studies,
so we were unable to provide the pooled proportion of poor TTR
using this cut-off. We also noted a high statistical heterogeneity
that should be considered.

Finally, we have no data about how many patients were on
acenocoumarol and how many were on warfarin (or even in a little
extend, how many were on other VKAs such as phenprocoumon).
In Spain, the most used VKA is acenocoumarol, but there are regions
where warfarin is also frequent. The half-life of warfarin is longer
than that of acenocoumarol, which theoretically provides more sta-
ble anticoagulation. However, none of the studies included in this
systematic review reported TTR (or PINRR) in patients on aceno-
coumarol and warfarin separately, so we could not include such
analysis in our systematic review.

Conclusion

In this systematic review and meta-analysis of AF patients on
VKA therapy from national studies in Spain, we found a mean TTR
of 63.22%, and a mean PINRR of 60.53%, both below the recom-
mended standards and far from optimal. The pooled prevalence
of poor anticoagulation control according to the TTR was 50%, and
46.90% when using PINRR. Healthcare professionals should focus on
patients with poor anticoagulation quality by implementing more
careful and closer follow-up to identify potential variables of poor
VKA therapy, exploring strategies to improve treatment quality,
and switching to DOACs whenever possible.

CRediT authorship contribution statement

Eva Soler-Espejo and Maria Asuncién Esteve-Pastor reviewed
the titles and abstracts of identified manuscripts to select stud-
ies for further assessment. José Miguel Rivera-Caravaca evaluated
suitability and completeness of the eligible studies based on
the inclusion and exclusion criteria, resolved disagreements, per-
formed statistical analyses and drafted the manuscript. Danilo
Menichelli and Daniele Pastori independently evaluated the risk of
bias and plotted the funnel plots. David Vivas, Inmaculada Roldén,
Manuel Anguita, and José Luis Ferreiro, made an in-deep critical
revision. Francisco Marin and Vanessa Roldan conceived and super-
vised the study, and made a critical revision. All authors read and
approved the final version of the manuscript.

Ethical considerations

Ethical approval was not required given the study type (system-
atic review and meta-analysis article). Patients were not involved
in study design and/or the development.



J.M.Rivera-Caravaca, D. Menichelli, D. Pastorietal.

Declaration of generative Al and Al-assisted technologies in
the writing process

Artificial intelligence was not used in the preparation of this
manuscript.

Funding

This work was supported by the group CB16/11/00385 from
CIBERCV.

Conflicts of interest

José Miguel Rivera-Caravaca: Consultant for Idorsia Pharma-
ceuticals LTD. Jose Luis Ferreiro: reports honoraria for lectures
from Eli Lilly Co, Daiichi Sankyo, Inc., AstraZeneca, Pfizer, Abbott,
Boehringer-Ingelheim, Bristol-Myers Squibb, Rovi, Terumo and
Ferrer; consulting fees from AstraZeneca, Eli Lilly Co., Ferrer,
Boston Scientific, Pfizer, Boehringer-Ingelheim, Daiichi Sankyo,
Inc., Bristol-Myers Squibb and Biotronik; and research grants
from AstraZeneca. Francisco Marin is consultant and speaker for
Boehringer-Ingelheim and BMS/Pfizer. There is nothing to disclose
for other authors.

Appendix A. Supplementary data
Supplementary  data  associated  with  this  arti-
cle can be found in the online version available at

https://doi.org/10.1016/j.medcli.2025.107031.

References

—_

. Lip G, Freedman B, De Caterina R, Potpara TS. Stroke prevention in atrial fib-
rillation: past, present and future. Comparing the guidelines and practical
decision-making. Thromb Haemost. 2017;117:1230-9.

2. Van Den Ham HA, Klungel OH, Leufkens HG, Van Staa TP. The patterns of antico-
agulation control and the risk of stroke, bleeding and mortality in patients with
non-valvular atrial fibrillation. ] Thromb Haemost. 2013;11:107-15.

3. Van Gelder IC, Rienstra M, Bunting KV, Casado-Arroyo R, Caso V, Crijns H, et al.
2024 ESC Guidelines for the management of atrial fibrillation developed in col-
laboration with the European Association for Cardio-Thoracic Surgery (EACTS).
Eur Heart J. 2024;45:3314-414.

4. Rivera-Caravaca JM, Roldan V, Esteve-Pastor MA, Valdés M, Vicente V, Marin F,
etal. Reduced time in therapeutic range and higher mortality in atrial fibrillation
patients taking acenocoumarol. Clin Ther. 2018;40:114-22.

5. Pastori D, Pignatelli P, Cribari F, Carnevale R, Saliola M, Violi F, et al. Time to
therapeutic range (TtTR), anticoagulation control, and cardiovascular events
in vitamin K antagonists-naive patients with atrial fibrillation. Am Heart J.
2018;200:32-6.

6. Prochaska JH, Hausner C, Nagler M, Gdobel S, Eggebrecht L, Panova-Noeva M,
et al. Subtherapeutic anticoagulation control under treatment with vitamin K-
antagonists — data from a specialized coagulation service. Thromb Haemost.
2019;119:1347-57.

7. Suérez Fernandez C, Mostaza JM, Castilla Guerra L, Cantero Hinojosa |, Surifiach
JM, Acosta de Bilbao F, et al. Adherence to recommendations of the Therapeutic
Positioning Report about treatment with oral anticoagulants in elderly patients
with atrial fibrillation. The ESPARTA study. Med Clin (Barc). 2018;151:8-15.

8. Rosendaal FR, Cannegieter SC, van der Meer FJ, Briét E. A method to deter-
mine the optimal intensity of oral anticoagulant therapy. Thromb Haemost.
1993;69:236-9.

9. ChanPH, Li WH, HaiJJ, Chan EW, Wong IC, Tse HF, et al. Time in therapeutic range
and percentage of international normalized ratio in the therapeutic range as a
measure of quality of anticoagulation control in patients with atrial fibrillation.
Can ] Cardiol. 2016;32, 1247.e23-1247.e28.

10. Wells GA, Shea B, O’Connell D, Peterson ], Welch V, Losos M, et al. The Newcastle-
Ottawa Scale (NOS) for assessing the quality of nonrandomised studies in meta-
analyses; 2000.

11. Kim SY, Park JE, Lee Y], Seo HJ, Sheen SS, Hahn S, et al. Testing a tool for assessing
the risk of bias for nonrandomized studies showed moderate reliability and
promising validity. ] Clin Epidemiol. 2013;66:408-14.

12. McGuinness LA, Higgins JPT. Risk-of-bias VISualization (robvis): an R package

and Shiny web app for visualizing risk-of-bias assessments. Res Synth Methods.

2021;12:55-61.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

Medicina Clinica 165 (2025) 107031

. Higgins JP, Green S. Cochrane handbook for systematic reviews of interventions;

2008.

Anguita Sanchez M, Bertomeu Martinez V, Cequier Fillat A. Quality of vitamin K
antagonist anticoagulation in Spain: prevalence of poor control and associated
factors. Rev Esp Cardiol (Engl Ed). 2015;68:761-8.

Barrios V, Escobar C, Prieto L, Osorio G, Polo ], Lobos JM, et al. Anticoagulation
control in patients with nonvalvular atrial fibrillation attended at primary care
centers in Spain: the PAULA Study. Rev Esp Cardiol (Engl Ed). 2015;68:769-76.
Contreras Muruaga MM, Reig G, Vivancos ], Gonzélez A, Cardona P, Ramirez-
Moreno JM, et al. Factors associated with poor anticoagulation control with
vitamin K antagonists among outpatients attended in Internal Medicine and
Neurology. The ALADIN study. Rev Clin Esp (Barc). 2018;218:327-35.
Esteve-Pastor MA, Rivera-Caravaca JM, Rolddn-Rabadan I, Roldan V, Muiiiz ],
Rafla-Miguez P, et al. Quality of oral anticoagulation with vitamin K antagonists
in ‘real-world’ patients with atrial fibrillation: a report from the prospective
multicentre FANTASIIA registry. Europace. 2018;20:1435-41.
Benezet-Mazuecos ], Marin F, Cinza-Sanjurjo S, Ruiz MA, Rivera-Caravaca JM,
Unzueta I, et al. ICUSI questionnaire validation. Quality of anticoagulation in
patients with atrial fibrillation treated with vitamin K antagonists. REC: Cardio-
Clinics. 2019;54:165-72.

Rivera-Caravaca JM, Badimén L, Ferreira-Gonzalez I, Gdmez-Doblas ]J, Roca-
Luque I, Lekuona I, et al. Variables affecting the quality of anticoagulation in
atrial fibrillation patients newly initiating vitamin K antagonists: insights from
the national and multicentre SULTAN registry. Europace. 2022;24:4-11.
Agencia-Espafiola-del-Medicamento, ~Ministerio-de-Sanidad. Criterios y
recomendaciones generales para el uso de los anticoagulantes orales direc-
tos (ACOD) en la prevencién del ictus y la embolia sistémica en pacientes
con fibrilacién auricular no valvular (FANV). Informe de posicionamiento
terapéutico IPT-230/V5/08022024. Madrid: Agencia Espafiola del Medica-
mento; 2024. Available from: https://www.aemps.gob.es/medicamentos
UsoHumano/informesPublicos/docs/2024/IPT-230-ACOD-FANV.pdf [updated 8
February 2024].

Boriani G, Proietti M, Laroche C, Fauchier L, Marin F, Nabauer M, et al. Con-
temporary stroke prevention strategies in 11096 European patients with
atrial fibrillation: a report from the EURObservational Research Programme on
Atrial Fibrillation (EORP-AF) Long-Term General Registry. Europace. 2018;20:
747-57.

Bayer V, Kotalczyk A, Kea B, Teutsch C, Larsen P, Button D, et al. Global
oral anticoagulation use varies by region in patients with recent diagno-
sis of atrial fibrillation: the GLORIA-AF Phase III Registry. ] Am Heart Assoc.
2022;11:e023907.

Koziet M, Teutsch C, Bayer V, Lu S, Gurusamy VK, Halperin JL, et al. Changes in
anticoagulant prescription patterns over time for patients with atrial fibrillation
around the world. ] Arrhythm. 2021;37:990-1006.

Cinza-Sanjurjo S, Rey-Aldana D, Gestal-Pereira E, Calvo-Gémez C. Assessment
of degree of anticoagulation control in patients with atrial fibrillation in pri-
mary health care in Galicia, Spain: ANFAGAL Study. Rev Esp Cardiol (Engl Ed).
2015;68:753-60.

Garcia-Sempere A, Hurtado [, Bejarano-Quisoboni D, Rodriguez-Bernal C, Santa-
Ana'Y, Peir6 S, et al. Quality of INR control and switching to non-vitamin K oral
anticoagulants between women and men with atrial fibrillation treated with
vitamin K antagonists in Spain. A population-based, real-world study. PLoS One.
2019;14:e0211681.

Samuel P, Cassidy K, Lazarevskiy P, Cope R. Changes in time in therapeutic range
within a warfarin anticoagulation clinic following introduction of direct oral
anticoagulants. ] Pharm Pract. 2024;37:1311-7.

Botto GL, Ameri P, De Caterina R. Many good reasons to switch from vitamin
K antagonists to non-vitamin K antagonists in patients with non-valvular atrial
fibrillation. J Clin Med. 2021;10:2866.

Sjoégren V, Bystrom B, Renlund H, Svensson PJ, Oldgren ], Norrving B, et al. Non-
vitamin K oral anticoagulants are non-inferior for stroke prevention but cause
fewer major bleedings than well-managed warfarin: a retrospective register
study. PLoS One. 2017;12:e0181000.

Sjdlander S, Sjogren V, Renlund H, Norrving B, Sjdlander A. Dabigatran, rivarox-
aban and apixaban vs. high TTR warfarin in atrial fibrillation. Thromb Res.
2018;167:113-8.

Jansson M, Sjdlander S, Sjogren V, Bjorck F, Renlund H, Norrving B, et al.
Reduced dose direct oral anticoagulants compared with warfarin with high time
in therapeutic range in nonvalvular atrial fibrillation. ] Thromb Thrombolysis.
2023;55:415-25.

Lee JJ, Ha ACT, Dorian P, Verma M, Goodman SG, Friedrich JO. Meta-analysis of
safety and efficacy of direct oral anticoagulants versus warfarin according to
time in therapeutic range in atrial fibrillation. Am J Cardiol. 2021;140:62-8.
Wan'Y, Heneghan C, Perera R, Roberts N, Hollowell ], Glasziou P, et al. Anticoagu-
lation control and prediction of adverse events in patients with atrial fibrillation:
a systematic review. Circ Cardiovasc Qual Outcomes. 2008;1:84-91.

Bonde AN, Staerk L, Lee C], Vinding NE, Bang CN, Torp-Pedersen C, et al. Outcomes
among patients with atrial fibrillation and appropriate anticoagulation control.
J Am Coll Cardiol. 2018;72:1357-65.

Pastori D, Pignatelli P, Saliola M, Carnevale R, Vicario T, Del Ben M, et al.
Inadequate anticoagulation by vitamin K antagonists is associated with major
adverse cardiovascular events in patients with atrial fibrillation. Int J Cardiol.
2015;201:513-6.


https://doi.org/10.1016/j.medcli.2025.107031
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0275
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0275
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0275
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0275
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0275
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0275
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0275
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0275
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0275
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0275
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0275
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0275
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0275
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0275
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0275
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0275
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0275
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0275
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0275
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0275
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0275
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0275
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0275
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0275
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0275
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0275
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0275
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0275
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0275
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0275
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0280
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0280
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0280
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0280
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0280
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0280
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0280
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0280
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0280
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0280
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0280
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0280
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0280
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0280
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0280
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0280
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0280
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0280
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0280
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0280
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0280
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0280
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0280
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0280
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0280
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0280
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0280
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0280
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0280
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0280
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0280
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0280
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0280
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0280
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0280
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0280
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0280
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0285
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0285
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0285
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0285
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0285
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0285
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0285
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0285
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0285
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0285
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0285
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0285
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0285
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0285
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0285
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0285
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0285
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0285
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0285
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0285
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0285
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0285
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0285
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0285
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0285
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0285
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0285
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0285
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0285
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0285
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0285
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0285
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0285
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0285
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0285
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0285
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0285
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0285
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0285
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0285
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0285
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0285
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0285
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0285
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0290
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0290
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0290
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0290
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0290
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0290
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0290
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0290
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0290
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0290
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0290
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0290
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0290
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0290
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0290
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0290
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0290
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0290
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0290
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0290
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0290
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0290
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0290
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0290
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0290
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0290
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0290
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0290
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0290
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0290
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0290
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0290
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0290
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0295
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0295
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0295
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0295
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0295
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0295
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0295
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0295
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0295
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0295
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0295
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0295
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0295
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0295
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0295
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0295
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0295
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0295
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0295
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0295
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0295
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0295
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0295
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0295
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0295
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0295
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0295
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0295
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0295
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0295
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0295
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0295
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0295
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0295
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0295
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0295
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0295
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0295
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0300
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0300
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0300
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0300
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0300
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0300
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0300
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0300
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0300
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0300
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0300
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0300
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0300
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0300
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0300
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0300
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0300
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0300
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0300
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0300
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0300
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0300
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0300
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0300
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0300
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0300
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0300
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0300
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0300
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0300
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0300
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0300
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0300
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0300
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0300
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0545
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0545
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0545
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0545
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0545
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0545
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0545
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0545
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0545
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0545
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0545
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0545
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0545
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0545
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0545
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0545
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0545
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0545
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0545
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0545
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0545
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0545
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0545
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0545
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0545
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0545
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0545
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0545
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0545
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0545
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0545
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0545
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0545
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0545
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0545
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0545
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0545
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0545
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0545
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0545
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0545
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0545
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0545
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0545
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0545
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0545
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0545
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0545
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0545
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0305
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0305
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0305
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0305
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0305
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0305
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0305
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0305
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0305
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0305
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0305
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0305
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0305
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0305
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0305
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0305
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0305
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0305
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0305
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0305
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0305
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0305
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0305
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0305
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0305
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0305
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0305
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0310
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0310
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0310
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0310
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0310
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0310
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0310
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0310
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0310
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0310
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0310
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0310
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0310
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0310
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0310
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0310
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0310
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0310
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0310
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0310
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0310
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0310
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0310
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0310
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0310
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0310
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0310
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0310
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0310
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0310
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0310
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0310
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0310
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0310
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0310
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0310
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0310
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0310
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0310
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0310
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0310
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0310
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0310
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0310
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0310
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0310
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0310
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0310
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0315
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0315
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0315
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0315
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0315
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0315
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0315
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0315
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0315
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0315
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0315
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0315
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0315
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0315
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0315
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0315
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0315
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0315
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0315
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0315
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0315
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0315
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0315
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0315
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0315
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0315
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0315
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0315
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0315
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0315
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0320
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0320
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0320
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0320
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0320
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0320
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0320
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0320
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0320
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0320
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0320
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0320
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0320
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0320
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0320
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0320
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0320
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0320
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0320
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0320
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0320
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0320
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0320
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0320
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0320
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0320
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0320
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0320
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0320
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0320
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0320
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0320
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0320
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0320
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0320
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0320
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0320
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0320
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0325
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0325
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0325
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0325
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0325
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0325
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0325
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0325
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0325
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0325
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0325
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0325
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0325
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0325
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0325
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0325
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0325
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0325
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0325
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0325
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0325
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0325
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0325
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0325
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0330
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0330
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0330
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0330
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0330
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0330
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0330
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0330
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0330
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0330
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0330
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0330
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0335
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0335
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0335
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0335
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0335
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0335
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0335
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0335
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0335
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0335
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0335
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0335
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0335
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0335
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0335
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0335
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0335
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0335
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0335
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0335
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0335
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0335
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0335
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0335
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0335
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0335
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0335
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0335
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0335
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0335
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0335
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0335
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0340
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0340
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0340
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0340
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0340
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0340
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0340
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0340
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0340
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0340
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0340
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0340
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0340
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0340
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0340
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0340
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0340
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0340
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0340
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0340
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0340
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0340
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0340
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0340
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0340
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0340
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0340
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0340
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0340
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0340
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0340
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0340
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0340
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0340
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0340
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0340
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0340
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0340
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0340
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0340
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0350
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0350
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0350
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0350
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0350
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0350
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0350
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0350
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0350
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0350
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0350
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0350
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0350
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0350
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0350
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0350
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0350
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0350
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0350
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0350
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0350
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0350
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0350
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0350
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0350
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0350
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0350
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0350
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0350
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0350
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0350
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0350
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0350
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0350
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0350
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0350
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0350
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0350
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0350
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0350
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0350
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0350
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0350
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0350
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0355
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0355
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0355
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0355
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0355
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0355
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0355
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0355
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0355
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0355
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0355
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0355
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0355
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0355
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0355
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0355
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0355
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0355
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0355
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0355
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0355
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0355
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0355
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0355
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0355
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0355
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0355
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0355
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0355
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0355
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0355
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0355
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0355
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0355
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0355
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0355
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0355
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0355
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0355
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0355
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0355
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0355
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0355
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0355
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0360
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0360
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0360
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0360
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0360
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0360
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0360
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0360
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0360
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0360
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0360
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0360
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0360
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0360
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0360
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0360
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0360
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0360
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0360
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0360
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0360
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0360
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0360
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0360
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0360
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0360
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0360
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0360
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0360
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0360
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0360
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0360
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0360
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0360
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0360
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0360
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0365
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0365
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0365
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0365
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0365
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0365
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0365
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0365
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0365
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0365
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0365
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0365
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0365
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0365
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0365
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0365
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0365
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0365
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0365
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0365
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0365
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0365
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0365
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0365
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0365
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0365
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0365
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0365
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0365
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0365
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0365
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0365
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0365
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0365
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0365
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0365
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0365
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0365
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0365
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0365
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0365
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0365
https://www.aemps.gob.es/medicamentosUsoHumano/informesPublicos/docs/2024/IPT-230-ACOD-FANV.pdf
https://www.aemps.gob.es/medicamentosUsoHumano/informesPublicos/docs/2024/IPT-230-ACOD-FANV.pdf
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0375
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0375
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0375
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0375
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0375
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0375
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0375
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0375
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0375
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0375
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0375
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0375
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0375
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0375
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0375
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0375
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0375
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0375
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0375
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0375
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0375
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0375
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0375
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0375
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0375
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0375
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0375
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0375
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0375
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0375
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0375
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0375
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0375
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0375
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0375
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0375
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0375
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0375
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0375
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0375
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0375
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0375
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0375
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0375
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0375
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0375
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0380
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0380
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0380
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0380
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0380
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0380
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0380
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0380
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0380
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0380
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0380
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0380
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0380
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0380
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0380
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0380
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0380
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0380
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0380
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0380
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0380
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0380
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0380
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0380
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0380
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0380
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0380
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0380
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0380
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0380
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0380
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0380
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0380
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0380
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0380
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0380
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0380
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0380
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0380
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0380
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0385
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0385
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0385
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0385
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0385
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0385
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0385
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0385
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0385
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0385
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0385
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0385
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0385
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0385
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0385
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0385
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0385
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0385
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0385
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0385
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0385
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0385
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0385
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0385
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0385
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0385
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0385
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0385
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0385
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0385
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0385
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0385
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0385
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0385
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0390
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0390
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0390
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0390
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0390
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0390
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0390
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0390
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0390
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0390
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0390
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0390
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0390
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0390
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0390
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0390
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0390
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0390
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0390
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0390
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0390
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0390
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0390
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0390
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0390
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0390
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0390
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0390
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0390
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0390
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0390
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0390
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0390
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0390
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0390
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0390
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0390
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0395
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0395
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0395
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0395
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0395
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0395
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0395
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0395
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0395
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0395
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0395
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0395
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0395
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0395
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0395
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0395
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0395
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0395
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0395
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0395
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0395
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0395
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0395
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0395
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0395
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0395
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0395
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0395
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0395
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0395
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0395
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0395
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0395
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0395
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0395
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0395
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0395
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0395
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0395
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0395
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0395
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0395
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0395
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0395
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0395
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0395
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0395
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0400
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0400
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0400
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0400
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0400
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0400
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0400
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0400
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0400
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0400
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0400
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0400
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0400
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0400
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0400
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0400
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0400
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0400
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0400
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0400
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0400
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0400
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0400
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0400
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0400
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0400
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0400
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0400
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0400
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0400
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0400
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0400
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0400
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0405
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0405
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0405
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0405
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0405
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0405
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0405
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0405
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0405
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0405
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0405
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0405
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0405
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0405
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0405
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0405
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0405
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0405
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0405
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0405
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0405
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0405
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0405
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0405
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0405
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0405
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0405
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0405
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0405
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0405
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0405
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0410
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0410
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0410
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0410
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0410
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0410
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0410
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0410
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0410
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0410
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0410
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0410
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0410
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0410
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0410
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0410
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0410
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0410
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0410
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0410
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0410
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0410
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0410
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0410
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0410
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0410
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0410
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0410
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0410
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0410
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0410
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0410
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0410
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0410
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0410
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0410
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0410
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0410
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0410
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0415
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0415
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0415
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0415
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0415
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0415
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0415
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0415
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0415
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0415
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0415
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0415
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0415
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0415
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0415
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0415
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0415
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0415
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0415
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0415
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0415
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0415
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0415
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0415
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0415
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0415
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0415
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0420
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0420
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0420
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0420
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0420
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0420
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0420
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0420
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0420
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0420
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0420
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0420
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0420
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0420
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0420
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0420
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0420
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0420
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0420
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0420
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0420
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0420
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0420
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0420
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0420
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0420
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0420
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0420
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0420
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0420
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0420
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0420
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0420
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0420
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0420
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0420
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0420
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0420
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0425
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0425
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0425
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0425
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0425
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0425
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0425
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0425
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0425
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0425
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0425
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0425
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0425
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0425
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0425
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0425
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0425
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0425
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0425
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0425
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0425
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0425
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0425
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0425
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0425
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0425
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0425
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0425
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0425
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0425
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0425
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0425
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0425
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0425
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0425
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0425
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0425
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0425
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0430
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0430
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0430
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0430
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0430
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0430
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0430
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0430
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0430
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0430
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0430
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0430
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0430
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0430
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0430
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0430
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0430
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0430
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0430
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0430
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0430
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0430
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0430
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0430
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0430
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0430
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0430
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0430
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0430
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0430
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0430
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0430
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0430
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0430
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0430
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0430
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0430
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0435
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0435
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0435
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0435
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0435
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0435
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0435
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0435
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0435
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0435
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0435
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0435
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0435
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0435
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0435
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0435
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0435
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0435
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0435
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0435
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0435
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0435
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0435
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0435
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0435
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0435
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0435
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0435
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0435
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0435
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0435
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0440
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0440
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0440
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0440
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0440
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0440
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0440
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0440
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0440
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0440
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0440
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0440
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0440
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0440
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0440
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0440
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0440
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0440
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0440
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0440
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0440
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0440
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0440
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0440
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0440
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0440
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0440
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0440
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0440
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0440
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0440
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0440
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0440
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0440
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0440
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0440
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0440
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0440
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0440
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0440

J.M.Rivera-Caravaca, D. Menichelli, D. Pastoriet al.

35.

36.

37.

38.

Gavin O, Roldan V, Llamas-Sillero P, Santamaria A, Arumi D, Cabo SF. Character-
istics and management of patients with stroke and major hemorrhagic episodes
with atrial fibrillation under vitamin K antagonist therapy. EVENTHO study. Med
Clin (Barc). 2022;159:366-71.

Bjorck F, Renlund H, Lip GY, Wester P, Svensson PJ, Sjdlander A. Out-
comes in a warfarin-treated population with atrial fibrillation. JAMA Cardiol.
2016;1:172-80.

Lehto M, Luojus A, Halminen O, Haukka ], Putaala ], Linna M, et al. Time-
in-therapeutic-range defined warfarin and direct oral anticoagulants in atrial
fibrillation: a Nationwide Cohort Study. Ann Med. 2024;56:2364825.

Aktan A, Giizel T, Aslan B, Kili¢ R, Giinlii S, Ozbek M, et al. Comparison of the real-
life clinical outcomes of warfarin with effective time in therapeutic range and
non-vitamin K antagonist oral anticoagulants: insight from the AFTER-2 trial.
Kardiol Pol. 2023;81:132-40.

39. Janzic A, Kos M. Cost effectiveness of novel oral anticoagulants for stroke preven-

40.

41.

42.

43.

44,

45.

tion in atrial fibrillation depending on the quality of warfarin anticoagulation
control. Pharmacoeconomics. 2015;33:395-408.

Hospodar AR, Smith K], Zhang Y, Hernandez I. Comparing the cost effectiveness
of non-vitamin K antagonist oral anticoagulants with well-managed warfarin
for stroke prevention in atrial fibrillation patients at high risk of bleeding. Am ]
Cardiovasc Drugs. 2018;18:317-25.

Vinding NE, Bonde AN, Rerth R, Lamberts M, Olesen ]B, Gislason GH, et al. The
importance of time in therapeutic range in switching from vitamin K antagonist
to non-vitamin K antagonist oral anticoagulants in atrial fibrillation. Europace.
2019;21:572-80.

De Caterina R, Husted S, Wallentin L, Andreotti F, Arnesen H, Bachmann F, et al.
Vitamin K antagonists in heart disease: current status and perspectives (section
III). Position paper of the ESC Working Group on Thrombosis - Task Force on
Anticoagulants in Heart Disease. Thromb Haemost. 2013;110:1087-107.
Mertens BJ, Kwint H-F, Belitser SV, van der Meer FJM, van Marum R], Bouvy ML.
Effect of multidose drug dispensing on the time in therapeutic range in patients
using vitamin-K antagonists: a randomized controlled trial. ] Thromb Haemost.
2020;18:70-8.

Selvik U@, Lekkebg E, Kristoffersen AH, Brodin E, Averina M, Sandberg S. Quality
of warfarin therapy and quality of life are improved by self-management for two
years. Thromb Haemost. 2019;19:1632-41.

Prochaska JH, Hausner C, Nagler M, Gobel S, Eggebrecht L, Panova-Noeva M,
et al. Subtherapeutic anticoagulation control under treatment with vitamin K-

46.

47.

48.

49.

50.

51.

52.

53.

54.

Medicina Clinica 165 (2025) 107031

antagonists — data from a specialized coagulation service. Thromb Haemost.
2019;119:1347-57.

Bernstein MR, John L, Sciortino S, Arambages E, Auletta D, Spyropoulos
AC. Does telehealth improve anticoagulation management in patient ser-
vice centers (PSC)? A pilot project. ] Thromb Thrombolysis. 2020;49:316-20,
http://dx.doi.org/10.1007/s11239-019-02031-4.

Selby R, Kaus L, Sealey F, Koo M, Parpia S, Chan B, et al. Quality of anticoagulant
control and patient experience associated with long-term warfarin in Canadian
patients with non-valvular atrial fibrillation: a multicentre, prospective study.
PLoS One. 2023;18:e0284425.

Qiu S, Wang N, Zhang C, Gu ZC, Qian Y. Anticoagulation quality of warfarin
and the role of physician-pharmacist collaborative clinics in the treatment of
patients receiving warfarin: a retrospective, observational, single-center study.
Front Pharmacol. 2020;11:605353.

Roldén V, Martinez-Montesinos L, Lopez-Galvez R, Garcia-Tomads L, Lip GYH,
Rivera-Caravaca JM, et al. Relation of the ‘Atrial Fibrillation Better Care (ABC)
Pathway’ to the quality of anticoagulation in atrial fibrillation patients taking
vitamin K antagonists. ] Pers Med. 2022;12.

Clarkesmith DE, Pattison HM, Lip GY, Lane DA. Educational intervention
improves anticoagulation control in atrial fibrillation patients: the TREAT ran-
domised trial. PLoS One. 2013;8:e74037.

Lane DA, Ponsford J, Shelley A, Sirpal A, Lip GY. Patient knowledge and percep-
tions of atrial fibrillation and anticoagulant therapy: effects of an educational
intervention programme. The West Birmingham Atrial Fibrillation Project. Int ]
Cardiol. 2006;110:354-8.

Feldeisen D, Alexandris-Souphis C, Haymart B, Gu X, Perry L, Watts S, et al.
Higher OAK (Oral Anticoagulation Knowledge) score at baseline associated with
better TTR (Time in Therapeutic Range) in patients taking warfarin. ] Thromb
Thrombolysis. 2023;55:141-8.

Toorop MMA, Chen Q, Kruip M, van der Meer FJM, Nierman MC, Faber L, et al.
Switching from vitamin K antagonists to direct oral anticoagulants in non-
valvular atrial fibrillation patients: does low time in therapeutic range affect
persistence? | Thromb Haemost. 2022;20:339-52.

Pundi KN, Perino AC, Fan J, Schmitt S, Kothari M, Szummer K, et al. Direct oral
anticoagulant adherence of patients with atrial fibrillation transitioned from
warfarin. ] Am Heart Assoc. 2021;10:e020904.


http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0445
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0445
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0445
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0445
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0445
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0445
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0445
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0445
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0445
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0445
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0445
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0445
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0445
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0445
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0445
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0445
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0445
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0445
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0445
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0445
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0445
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0445
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0445
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0445
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0445
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0445
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0445
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0445
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0445
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0445
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0445
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0445
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0445
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0445
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0445
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0445
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0445
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0445
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0445
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0445
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0450
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0450
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0450
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0450
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0450
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0450
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0450
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0450
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0450
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0450
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0450
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0450
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0450
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0450
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0450
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0450
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0450
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0450
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0450
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0450
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0450
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0450
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0450
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0450
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0450
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0450
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0455
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0455
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0455
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0455
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0455
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0455
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0455
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0455
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0455
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0455
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0455
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0455
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0455
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0455
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0455
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0455
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0455
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0455
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0455
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0455
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0455
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0455
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0455
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0455
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0455
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0455
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0455
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0455
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0455
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0455
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0455
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0455
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0460
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0460
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0460
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0460
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0460
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0460
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0460
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0460
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0460
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0460
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0460
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0460
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0460
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0460
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0460
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0460
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0460
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0460
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0460
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0460
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0460
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0460
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0460
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0460
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0460
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0460
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0460
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0460
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0460
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0460
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0460
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0460
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0460
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0460
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0460
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0460
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0460
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0460
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0460
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0460
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0460
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0460
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0460
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0460
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0460
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0460
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0460
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0465
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0465
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0465
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0465
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0465
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0465
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0465
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0465
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0465
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0465
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0465
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0465
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0465
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0465
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0465
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0465
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0465
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0465
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0465
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0465
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0465
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0465
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0465
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0465
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0465
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0465
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0465
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0465
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0465
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0470
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0470
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0470
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0470
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0470
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0470
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0470
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0470
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0470
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0470
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0470
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0470
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0470
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0470
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0470
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0470
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0470
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0470
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0470
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0470
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0470
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0470
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0470
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0470
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0470
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0470
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0470
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0470
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0470
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0470
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0470
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0470
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0470
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0470
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0470
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0470
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0470
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0470
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0470
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0470
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0475
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0475
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0475
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0475
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0475
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0475
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0475
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0475
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0475
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0475
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0475
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0475
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0475
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0475
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0475
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0475
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0475
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0475
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0475
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0475
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0475
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0475
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0475
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0475
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0475
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0475
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0475
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0475
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0475
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0475
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0475
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0475
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0475
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0475
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0475
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0475
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0475
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0475
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0475
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0475
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0480
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0480
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0480
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0480
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0480
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0480
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0480
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0480
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0480
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0480
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0480
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0480
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0480
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0480
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0480
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0480
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0480
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0480
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0480
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0480
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0480
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0480
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0480
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0480
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0480
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0480
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0480
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0480
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0480
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0480
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0480
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0480
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0480
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0480
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0480
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0480
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0480
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0480
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0480
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0480
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0480
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0480
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0480
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0480
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0480
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0480
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0480
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0480
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0480
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0485
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0485
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0485
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0485
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0485
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0485
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0485
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0485
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0485
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0485
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0485
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0485
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0485
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0485
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0485
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0485
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0485
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0485
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0485
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0485
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0485
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0485
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0485
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0485
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0485
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0485
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0485
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0485
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0485
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0485
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0485
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0485
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0485
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0485
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0485
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0485
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0485
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0485
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0485
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0485
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0485
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0490
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0490
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0490
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0490
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0490
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0490
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0490
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0490
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0490
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0490
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0490
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0490
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0490
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0490
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0490
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0490
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0490
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0490
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0490
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0490
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0490
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0490
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0490
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0490
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0490
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0490
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0490
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0490
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0490
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0490
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0490
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0490
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0495
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0495
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0495
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0495
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0495
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0495
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0495
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0495
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0495
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0495
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0495
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0495
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0495
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0495
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0495
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0495
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0495
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0495
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0495
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0495
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0495
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0495
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0495
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0495
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0495
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0495
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0495
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0495
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0495
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0495
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0495
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0495
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0495
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0495
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0495
dx.doi.org/10.1007/s11239-019-02031-4
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0505
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0505
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0505
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0505
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0505
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0505
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0505
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0505
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0505
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0505
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0505
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0505
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0505
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0505
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0505
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0505
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0505
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0505
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0505
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0505
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0505
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0505
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0505
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0505
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0505
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0505
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0505
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0505
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0505
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0505
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0505
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0505
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0505
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0505
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0505
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0505
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0505
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0505
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0505
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0510
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0510
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0510
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0510
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0510
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0510
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0510
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0510
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0510
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0510
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0510
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0510
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0510
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0510
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0510
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0510
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0510
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0510
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0510
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0510
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0510
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0510
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0510
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0510
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0510
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0510
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0510
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0510
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0510
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0510
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0510
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0510
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0510
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0510
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0510
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0510
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0510
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0510
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0515
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0515
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0515
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0515
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0515
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0515
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0515
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0515
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0515
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0515
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0515
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0515
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0515
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0515
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0515
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0515
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0515
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0515
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0515
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0515
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0515
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0515
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0515
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0515
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0515
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0515
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0515
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0515
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0515
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0515
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0515
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0515
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0515
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0515
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0515
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0515
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0515
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0515
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0515
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0515
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0520
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0520
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0520
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0520
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0520
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0520
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0520
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0520
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0520
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0520
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0520
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0520
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0520
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0520
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0520
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0520
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0520
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0520
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0520
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0520
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0520
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0520
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0520
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0520
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0520
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0525
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0525
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0525
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0525
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0525
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0525
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0525
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0525
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0525
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0525
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0525
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0525
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0525
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0525
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0525
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0525
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0525
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0525
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0525
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0525
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0525
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0525
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0525
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0525
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0525
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0525
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0525
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0525
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0525
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0525
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0525
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0525
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0525
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0525
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0525
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0525
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0525
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0525
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0525
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0530
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0530
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0530
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0530
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0530
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0530
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0530
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0530
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0530
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0530
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0530
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0530
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0530
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0530
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0530
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0530
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0530
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0530
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0530
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0530
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0530
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0530
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0530
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0530
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0530
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0530
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0530
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0530
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0530
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0530
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0530
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0530
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0530
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0530
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0530
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0530
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0530
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0530
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0530
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0530
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0535
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0535
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0535
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0535
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0535
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0535
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0535
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0535
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0535
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0535
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0535
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0535
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0535
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0535
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0535
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0535
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0535
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0535
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0535
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0535
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0535
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0535
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0535
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0535
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0535
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0535
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0535
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0535
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0535
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0535
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0535
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0535
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0535
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0535
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0535
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0535
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0535
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0535
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0535
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0535
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0535
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0535
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0535
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0535
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0535
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0540
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0540
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0540
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0540
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0540
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0540
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0540
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0540
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0540
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0540
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0540
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0540
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0540
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0540
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0540
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0540
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0540
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0540
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0540
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0540
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0540
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0540
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0540
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0540
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0540
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0540
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0540
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0540
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0540
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0540
http://refhub.elsevier.com/S0025-7753(25)00259-3/sbref0540

	Quality of anticoagulation with vitamin K antagonists in Spain: A systematic review with meta-analysis of national registries
	Introduction
	Methods
	Searches strategy and study selection
	Data extraction
	TTR and PIINR definitions
	Risk-of-bias assessment
	Ethical review, patient, and public involvement
	Statistical analyses

	Results
	Study characteristics
	Quality of OAC and prevalence of poor anticoagulation management
	Sensitivity analysis
	Quality and risk-of-bias (RoB) assessment

	Discussion
	Conclusion
	CRediT authorship contribution statement
	Ethical considerations
	Declaration of generative AI and AI-assisted technologies in the writing process
	Funding
	Conflicts of interest
	Appendix A Supplementary data
	References


