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A B S T R A C T

Background: Atrial fibrillation (AF) patients often present with a higher prevalence of comorbidities, frailty, and
malnutrition. We investigated if multimorbidity, frailty andmalnutrition were associated with clinical outcomes in
patients with AF starting vitamin K antagonist (VKA) therapy.
Methods: Prospective observational cohort study including AF outpatients starting VKAs from July 2016 to June
2018. Multimorbidity was assessed by the number of comorbidities, frailty was evaluated using the Clinical Frailty
Scale (CFS), and nutritional status was appraised using the Controlling Nutritional Status (CONUT). During 2-years
of follow-up, ischemic strokes/transient ischemic attacks (TIA), major bleeds, and all-cause deaths, were recorded.
Results:1050AFpatients (51.4% female;median age 77 years, IQR70–83)were included. Of these, 912 (86.9%) had
multimorbidity (�2 comorbidities additional to AF), 186 (17.7%) exhibited any frailty degree (CFS [5_TD$DIFF]�5), and 76
(7.2%) had moderate-to-severe malnutrition (CONUT [59_TD$DIFF]� 5). The crude number of comorbidities and the CFS were
significantly associated with major bleeds, whereas the CFS and the CONUT score were related to all-cause
mortality. After adjustment, any frailty degreewas associatedwith higher risks ofmajor bleeding (aHR3.04, 95%CI
1.67�5.52) and death (aHR 2.04, 95% CI 1.39�3.01). Moderate-to-severe malnutrition increased risk for ischemic
stroke/TIA (aHR 2.25, 95% CI 1.11�4.56) and all-cause mortality (aHR 3.21, 95% CI 2.14�4.83).
Conclusions: In this real-world prospective cohort of AF taking VKAs, most patients had multiple comorbidities,
frailty and malnutrition. Frailty and malnutrition were important risk factors for bleeding, stroke, and mortality in
these patients.
©2024TheAuthor(s). Published byElsevierMasson SAS on behalf of SERDI Publisher. This is an open access article
under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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1. Introduction

Atrial fibrillation (AF) is the most common arrhythmia, affecting
approximately 1–2% of the general population and rising to 15% among

those aged over 80 years [1]. This condition significantly amplifies the
risk of stroke or thromboembolism, resulting in highermortality rates and
heightened disability [2].

Abbreviations: ABC [pathway], Atrial fibrillation Better Care; AF, Atrial fibrillation; aHR, Adjusted hazard ratio; CFS, Clinical Frailty Scale; CI, Confidence interval;
CONUT, Controlling Nutritional Status; DOAC, Direct-acting oral anticoagulant; INR, International normalized ratio; IQR, Interquartile range; IRR, Incidence rate ratio;
ISTH, International Society on Thrombosis and Haemostasis; OAC, Oral anticoagulation; SD, Standard deviation; TIA, Transient ischemic attack; VKA, Vitamin K
antagonist.
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Contemporary AF guidelines [3–5] advocate for a holistic and
integrated approach, [196_TD$DIFF]including optimal oral anticoagulation (OAC)
therapy to mitigate stroke risk, improved symptom management, and
effective control of comorbidities, which is encompassed by the Atrial
fibrillation Better Care (ABC) Pathway [6]. Adherence to the latter has
been associatedwith improved clinical outcomes [7]. Notably, elderly AF
patients exhibit a greater prevalence of multimorbidity [8], as well as
frailty, polypharmacy and poorer prognosis in such clinically complex
patients [9–12].

Conversely, the elderly population has a higher risk of malnutrition
and nutritional deficiencies, attributed in part to cognitive and functional
decline associated with aging [13,14]. Over half of individuals aged over
80 years endure malnutrition [15]. In elderly AF patients receiving OAC,
there is a significant association between malnutrition and stroke or
bleeding [13,14].

In this prospective cohort of patients with AF, we aimed to investigate
the prevalence of multimorbidity, frailty, and malnutrition in a
contemporary real-world cohort of AF patients; and second, to explore
the potential independent associations between these conditions and the
risks of adverse events.

2. Methods

We included 1050 outpatients recently diagnosed with any type of AF
(either paroxysmal, persistent, long-term persistent or permanent), who
were treatment-naïve for OAC, and started on vitamin K antagonists
(VKAs) therapy at our anticoagulation clinic in a tertiary hospital
(Murcia, Spain) from July 1, 2016, to June 30, 2018. Only adult patients
(�18 years old) were eligible for inclusion. Patients with prosthetic heart
valves, rheumatic mitral valves, or other severe valvular diseases were
excluded. There were no additional exclusion criteria. All patients who
met the inclusion criteria were included, as this was an "all-comers" study
with no pre-determined sample size estimation.

At baseline, we performed a comprehensive medical history by
collecting socio-demographic and anthropometric data, comorbidities,
and concomitant pharmacological therapies. Additionally, stroke risk
(CHA2DS2-VASc) and bleeding risk (HAS-BLED) scores were calculated.

The study protocol received approval from the Ethics Committee of
the University Hospital Morales Meseguer (reference: EST: 20/16) and
was conducted in accordance with the ethical standards outlined in the
1964 Declaration of Helsinki and its subsequent amendments. Informed
consent was obtained from all participants prior to their inclusion in the
study.

2.1. Definition of multimorbidity, frailty, and malnutrition

Multimorbidity was defined as the presence of �2 comorbidities in
addition to AF, as has been previously described [8]. For this variable, the
following comorbidities were considered: hypertension, diabetes,
dyslipidemia, history of stroke/ [197_TD$DIFF]transient ischemic attack (TIA)/throm-
boembolism, coronary artery disease, peripheral artery disease, heart
failure, chronic obstructive pulmonary disease/obstructive sleep apnea,
chronic kidney disease, liver disease, and cancer.

Frailty was assessed using the Clinical Frailty Scale (CFS) [16], which
offers a structuredmethod to assess frailty, categorizing patients based on
factors such as comorbidity and cognitive function (Supplementary
Fig. 1). Assessment of the CFS was performed during the baseline visit of
the study entry, by visual inspection and reviewing medical records.
Patients with a CFS[78_TD$DIFF]�5 exhibited some degree of frailty. Specifically, a
score of 5 represented mild frailty, 6 indicated moderate frailty, and �7
signified severe frailty.

Nutritional status was assessed using the Controlling Nutritional
Status (CONUT) score [17], which requires three biological markers
(total cholesterol, serum albumin, and absolute leukocyte count) to
estimate malnutrition risk [14] (Supplementary Table 1). A score of �2

indicates some degree of malnutrition, while a score of �5 indicates
moderate to severe malnutrition.

2.2. Follow-up and clinical outcomes

Follow-up was extended for two years. Throughout this period, the
primary endpoints were ischemic stroke/TIA, major bleeding (according
to the 2005 International Society on Thrombosis andHaemostasis [ISTH]
criteria) [18], and all-cause mortality. The investigators identified,
confirmed, and recorded all clinical outcomes.

2.3. Statistical analysis

Quantitative variables were expressed as mean [80_TD$DIFF]� standard deviation
(SD) or median and interquartile range (IQR) as appropriate, after
normality test using Kolmogorv-Smirnov. Categorical variables were
expressed as absolute frequencies and percentages. Differences in
quantitative variables between groups were assessed using the Mann-
Whitney U test or Student t test, as appropriate. The Pearson’s chi-square
test was used to compare proportions. Correlations were tested using
Spearman's rho.

Incidence rates with their Poisson 95% confidence intervals (CIs) for
primary outcomes during the follow-up were calculated in patients with
and without [198_TD$DIFF]multimorbidity, frailty, and malnutrition. Incidence rates
were then compared and reported as incidence rate ratios (IRRs), with
“crude number of comorbidities<2; CFS [82_TD$DIFF]< 5 and CONUT score<5” as the
references categories.

Cox proportional hazard regression models were conducted to
determine the association of multimorbidity, frailty, and malnutrition
with the risk of developing primary outcomes. Forward stepwise models
were employed, where a univariable significance level of 0.05 was
required for a variable to enter the multivariable model (SLENTRY [83_TD
$ DIFF]=0.05), and amultivariable significance level of 0.05 was required for a
variable to remain in themodel (SLSTAY [84_TD$DIFF]=0.05). Results were expressed
as adjusted hazard ratio (aHR) with a 95% CI. Survival analyses were
performed using Kaplan-Meier curves, testing the difference by the log-
rank test.

A p-value <0.05 was accepted as statistically significant. Statistical
analyses were performed with SPSS v. 28.0 (SPSS, Inc., Chicago, IL, USA)
and MedCalc v. 16.4.3 (MedCalc Software bvba, Ostend, Belgium), for
Windows.

3. Results

Overall, 1050 AF patients (51.4% female; median age 77, IQR 70�83
years) were included, with a median CHA2DS2-VASc of 4 (IQR 3–5) and a
median HAS-BLED of 2 (IQR 2–3). Clinical characteristics are summa-
rized in Table 1.

The median number of comorbidities was 3 (IQR 2–5), with 912
(86.9%) patients identified as having multimorbidity (ie �2 comor-
bidities additional to AF). Regarding frailty, the median CFS was 2 (IQR
2–3), whereby 186 (17.7%) patients exhibited some degree of frailty,
129 (12.3%) presented mild-to-moderate frailty, and 57 (5.4%) had
severe frailty. Concerning nutrition, the median CONUT score was 2
(IQR 1–3), with 352 (33.5%) patients showing indicators of malnutri-
tion, and 76 (7.2%) had moderate-to-severe malnutrition. There was a
significant positive correlation between the crude number of comor-
bidities, CFS, and CONUT score (rho >0.300 and p[199_TD$DIFF]< 0.001 for all
correlations).

3.1. Associations of multimorbidity, frailty, and malnutrition with adverse
outcomes

During the 2-year follow-up, 64 (6.1%) patients experienced a major
bleed, 67 (6.4%) suffered an ischemic stroke/TIA, and 173 (16.5%) died.
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Patients with a crude number of comorbidities �2 were associated
with a significantly higher incidence of ischemic stroke/TIA and all-cause
mortality, with IRRs of 3.46 (95% CI 1.13�17.24) and 2.18 (95% CI 1.21
�4.30), respectively. In patients with CFS[95_TD$DIFF]�5, the IRR was 3.79 (95% CI
2.21�6.41) for major bleeding, 2.04 (95% CI 1.12�3.57) for ischemic
stroke/TIA, and 3.95 (95% CI 2.88�5.40) for all-cause mortality. In
patients with a CONUT score �5, ischemic stroke/TIA and all-cause
mortality occurred in 2.85 (95% CI 1.27�5.81) and 4.68 (95% CI 3.06
�7.03), respectively (Table 2).

Kaplan-Meier analyses showed that patients with a crude number of
comorbidities �2 had lower event-free survival in terms of ischemic
stroke/TIA (log-rank p-value [101_TD$DIFF]=0.023) and all-cause death (log-rank p-

value [102_TD$DIFF]=0.002). Patients with any frailty degree had lower event-free
survival for all the primary outcomes (major bleeding log-rank p-value
<0.001; ischemic stroke/TIA log-rank p-value [103_TD$DIFF]=0.012; and all-cause
death log-rank p-value <0.001). Similarly, patients with moderate to
severe malnutrition also exhibited reduced event-free survival for major
bleeding (log-rank p-value [104_TD$DIFF]=0.027), ischemic stroke/TIA (log-rank p-
value [105_TD$DIFF]=0.005), and all-cause mortality (log-rank p-value <0.001)
(Fig. 1).

3.2. Multivariable analysis

To explore the potential independent relationship between multi-
morbidity, frailty, and malnutrition with the risk of adverse outcomes,
different Cox regression models were performed. After adjusting for
variables that were statistically significant in the univariable analysis, as
well as several other risk factors, multimorbidity was associated with
major bleeding only when based on the crude number of comorbidities
(aHR 1.30, 95% CI 1.14�1.49) (Table 3).

The absolute value of the CFS was also independently associated with
both major bleeding (aHR 1.25, 95% CI 1.07�1.45) and all-cause
mortality (aHR 1.20, 95% CI 1.09�1.32) (Table 3). Similarly, the
presence of any frailty degree (CFS [109_TD$DIFF]� 5) was associated with a 3-fold
higher risk of major bleeding (aHR 3.04, 95% CI 1.67�5.52) and a 2-fold
higher risk of all-causemortality (aHR2.04, 95%CI1.39�3.01) (Table4).

Regarding nutritional status, the absolute score on the CONUT was
independently associated to all-cause mortality (aHR 1.25, 95% CI 1.15
�1.35) (Table 3), whereas those patients with moderate to severe
malnutrition (i.e., CONUT [ 112_TD$DIFF]� 5) there was an increased risk for ischemic
stroke/TIA (aHR 2.25, 95% CI 1.11�4.56) and all-cause mortality (aHR
3.21, 95% CI 2.14�4.83) (Table 4).

3.3. Analysis of clinically complex patients

Finally, we aimed to explore the risk of worse clinical outcomes in
clinically complex patients, hencewemergedmultimorbidity, frailty and
malnutrition into one single variable. After adjustment, multivariable
Cox regression models showed that patients fulfilling the three criteria
(i.e. multimorbidity plus any frailty degree [CFS[114_TD$DIFF]�5] plus moderate to
severe malnutrition [CONUT [115_TD$DIFF]�5]) had a significantly higher risk of
ischemic stroke/TIA (aHR 6.21, 95% CI 1.17–32.88) and all-cause
mortality (aHR 29.67, 95% CI 3.42–257.13), compared to patients not
fulfilling any criteria. Importantly, the risk of major bleeding (aHR 2.39,
95% CI 1.57–3.65), ischemic stroke/TIA (aHR 1.64, 95% CI 1.08–2.49),
and all-cause mortality (aHR 2.56, 95% CI 1.96–3.33), increased
according to the number of criteria (Supplementary Tables [200_TD$DIFF]2–4).

Table 1
Baseline clinical characteristics.

N [189_TD$DIFF]=1050

Demographics
Age (years), median (IQR) 77 (70�83)
Female, n (%) 540 (51.4)

Comorbidities, n (%)
Hypertension 879 (83.7)
Dyslipidemia 613 (58.4)
Diabetes mellitus 395 (37.6)
Heart failure 263 (25.1)
Coronary artery disease 191 (18.2)
Peripheral arterial disease 66 (6.3)
Stroke/TIA/thromboembolism 163 (15.5)
Renal impairment 197 (18.8)
Liver disease 69 (6.6)
COPD/OSA 231 (22.0)
Cancer 150 (14.3)
History of relevant bleeding 174 (16.6)
Smoking habit 159 (15.1)
Alcohol abuse 72 (6.9)

Concomitant treatment, n (%)
Antiarrhythmics 124 (11.9)
Beta-blockers 726 (69.1)
ACE inhibitors 259 (24.7)
ARBs 456 (43.4)
Calcium antagonists 320 (30.5)
Diuretics 574 (54.7)
Lipid-lowering agents 558 (53.1)
Oral antidiabetics 252 (24.0)
Insulin 91 (8.7)
Antiplatelet agents 258 (24.6)

IQR: interquartile range; TIA: transient ischemic attack; COPD/OSA: chronic
obstructive pulmonary disease/obstructive sleep apnea; ACE: angiotensin-
converting-enzyme; ARBs: angiotensin II receptors blockers.

Table 2
Incidence rate and incidence rate ratio for the different outcomes according to multimorbidity, frailty and malnutrition.

Crude number
of
comordibidties
<2

Crude number
of
comordibidties
�2

IRR (95
% CI)

p-
value

CFS [13_TD$DIFF]<5 CFS�5 (95 %
CI)

p-
value

CONUT
<5

CONUT [190_TD
$DIFF]� 5

IRR
(95 %
CI)

p-value

Incidence rate
(95% CI)a

Incidence rate
(95% CI)a

Incidence
rate (95%
CI)a

Incidence
rate (95%
CI)a

Incidence
rate (95%
CI)a

Incidence
rate (95%
CI)a

Major
bleeding

1.86 (0.61–
4.40)

3.61 (2.75–
4.66)

1.92
(0.78
�6.12)

0.147 2.36 (1.67
�3.24)

8.97 (8.56
�13.14)

3.79
(2.21
�6.41)

<0.001 3.41 (2.42
�4.66)

7.77 (3.35
�15.30)

2.28
(0.92
�4.95)

0.051

Ischemic
stroke/TIA

1.13 (0.23–
3.31)

3.92 (3.02–
5.01)

3.46
(1.13
�17.24)

0.015 3.05 (2.26
�4.03)

6.21 (3.68
�9.81)

2.04
(1.12
�3.57)

0.014 3.41 (2.42
�4.66)

9.71 (4.66
�17.85)

2.85
(1.27
�5.81)

0.008

Mortality 4.53 (2.34–
7.91)

9.87 (8.40
�11.51)

2.18
(1.21
�4.30)

0.004 6.29 (5.12
�7.64)

24.83
(19.43
�31.27)

3.95
(2.88
�5.40)

<0.001 7.25 (5.78
�8.99)

33.98
(23.67
�47.26)

4.68
(3.06
�7.03)

<0.001

CI [191_TD$DIFF]=confidence interval; CFS[25_TD$DIFF]=Clinical Frailty Scale; CONUT [26_TD$DIFF]=Controlling Nutritional Status; IRR [27_TD$DIFF]=incidence rate ratio; TIA [28_TD$DIFF]=transient ischemic attack.
a Per 100 patient-years.

E. Soler-Espejo et al. The Journal of nutrition, health and aging 29 (2025) 100430

3



Fig. 1. Kaplan-Meier survival curves for the primary outcomes.
Solid line [2_TD$DIFF]=Crude number of comorbidities <2; no frailty (CFS [3_TD$DIFF]< 5), or absent/mild malnutrition (CONUT score <5).
Dashed line[2_TD$DIFF]=Crude number of comorbidities �2; any frailty degree (CFS [5_TD$DIFF]� 5), or moderate to severe malnutrition (CONUT [59_TD$DIFF]�5).

Table 3
Multivariable Cox regression model according to the crude number of
comorbidities, CFS, and CONUT score in their quantitative forms.

HR (95% CI) p-value

[192_TD$DIFF]Major bleeding
Crude number of comorbidities 1.30 (1.14�1.49) <0.001
Clinical Frailty Scale 1.25 (1.07�1.45) 0.004
[193_TD$DIFF]Ischemic stroke/TIA
History of stroke/TIA/thromboembolism 2.60 (1.43�4.72) 0.002
[194_TD$DIFF]All-cause mortality
Age 1.06 (1.03�1.08) <0.001
History of stroke/TIA/thromboembolism 1.85 (1.24�2.75) 0.003
Heart failure 1.97 (1.36�2.85) <0.001
COPD/OSA 1.50 (1.01�2.24) 0.045
Liver disease 2.06 (1.19�3.56) 0.010
Cancer 1.90 (1.26�2.85) 0.002
Clinical Frailty Scale 1.20 (1.09�1.32) <0.001
CONUT score 1.25 (1.15�1.35) <0.001

COPD/OSA [41_TD$DIFF]=Chronic obstructive pulmonary disease/Obstructive sleep apnea;
TIA [28_TD$DIFF]=transient ischemic attack.
All models adjusted by age, sex, hypertension, diabetes, dyslipidemia, history of
stroke/TIA/thromboembolism, vascular disease (coronary artery disease and/or
peripheral artery disease), heart failure, chronic obstructive pulmonary disease/
obstructive sleep apnea, chronic kidney disease, liver disease, and cancer.

Table 4
Multivariable Cox regression model according to the crude number of
comorbidities, CFS, and CONUT score in their categorical forms.

HR (95% CI) p-value

[192_TD$DIFF]Major bleeding
Hypertension 8.19 (1.12�60.09) 0.039
COPD/SAHS 1.90 (1.04�3.46) 0.037
Cancer 2.49 (1.32�4.70) 0.005
Any frailty degree (i.e. Clinical Frailty Scale �5) 3.04 (1.67�5.52) <0.001
[193_TD$DIFF]Ischemic stroke/TIA
History of stroke/TIA/thromboembolism 2.37 (1.29�4.34) 0.005
Moderate/severe malnutrition (i.e. CONUT �5) 2.25 (1.11�4.56) 0.025
[194_TD$DIFF]All-cause mortality
Age 1.06 (1.03�1.09) <0.001
History of stroke/TIA/thromboembolism 1.98 (1.33�2.94) 0.001
Heart failure 2.13 (1.47�3.09) <0.001
COPD/OSA 1.53 (1.03�2.28) 0.035
Liver disease 2.38 (1.36�4.17) 0.002
Cancer 2.07 (1.37�3.12) 0.001
Any frailty degree (i.e. Clinical Frailty Scale �5) 2.04 (1.39�3.01) <0.001
Moderate/severe malnutrition (i.e. CONUT �5) 3.21 (2.14�4.83) <0.001

COPD/OSA [41_TD$DIFF]=Chronic obstructive pulmonary disease/Obstructive sleep apnea;
TIA [28_TD$DIFF]=transient ischemic attack.
All models adjusted by age, sex, hypertension, diabetes, dyslipidemia, history of
stroke/TIA/thromboembolism, vascular disease (coronary artery disease and/or
peripheral artery disease), heart failure, chronic obstructive pulmonary disease/
obstructive sleep apnea, chronic kidney disease, liver disease, and cancer.
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4. Discussion

In this prospective cohort study of patients with AF, we observed a
significant prevalence of multimorbidity, frailty, and malnutrition, with
notable correlations between these conditions. Second, frailty and
malnutrition independently predicted adverse events to different
degrees. Our findings contribute to the existing literature by focusing
on a specific cohort that reflects the complexities of managing AF in real-
world settings, where multimorbidity is the norm rather than the
exception.

Certain individual comorbidities – such as cardiometabolic conditions
[19], heart failure [20], chronic kidney disease [21], chronic obstructive
pulmonary disease/obstructive sleep apnea [22,23], and cognitive
impairment [24] – have a well-established and significant impact on
the prognosis of AF patients. Hence, there is a high prevalence of
concomitant comorbidities among the AF population [25,26]. Both AF
and multimorbidity substantially contribute to increased disability-
adjusted life years and hospitalizations, placing significant strain on
healthcare systems [27].Moreover,multimorbidity is a key factor driving
polypharmacy, which in turn elevates the risk of interactions with OAC
therapy and subsequent bleeding complications [28,29], as we
previously explored [9].

Building on these findings, our current study establishes an
independent association between the overall burden of comorbidities
and the risk of major bleeding in AF patients undergoing VKA treatment,
consistent with prior research [30]. Importantly, we highlight that our
cohort includedpatientswith complexmultimorbidity profiles, providing
a more nuanced understanding of their clinical management. Other
studies have similarly shown that multimorbidity in AF patients with
complex phenotypes is associated with a higher incidence of thrombo-
embolism, major cardiovascular events, and all-cause mortality [19,31].

The increased prevalence of frailty among AF patients could impact
both their prognosis and management. Many studies explored frailty as a
predictive factor for adverse events linked to AF and OAC therapy [32].
Typically, frailty status associates with bothmajor bleeding and all-cause
mortality [32,33]. In our study, patients demonstrating any frailty degree
had an independent heightened risk of major bleeding and mortality. In
frail AF patients, direct-acting oral anticoagulants (DOACs) may provide
a safer alternative to VKAs due to their association with a lower risk of
thrombotic and bleeding events. However, some patients with concomi-
tant comorbidities, such as end-stage chronic kidney disease or severe
liver disease, may not be suitable candidates for DOAC therapy [34,35].
Furthermore, evidence on this subgroup with multimorbidity is limited,
as they are often excluded from clinical trials and observational studies
[30]. Frail AF patients frequently do not receive appropriate OAC
treatment or are administered suboptimal doses. This underscores the
critical need for targeted educational programs to improve adherence to
evidence-based anticoagulation strategies [36]. For elderly patients on
VKAs, age-related increases in anticoagulant sensitivity necessitate lower
maintenance doses to keep INR within the therapeutic range [37]. Safe
and effective management involves initiating treatment with reduced
doses, increasing INR monitoring frequency, and addressing comorbid-
ities to limit polypharmacy. Additionally, in older and frail patientswith a
history of bleeding, maintaining a low-intensity INR range of 1.5 to 2 has
been shown to be as effective as standard INR therapy in reducing the risk
of thromboembolic events [38]. Despite their lower likelihood of starting
OAC therapy, the evidence suggests that it may confer a protective effect
against the risk of stroke and dementia [39], particularly with the use of
DOACs [40].

Despite theheightened risk of falls andbleeding,OAC therapy remains
crucial for older patients. Multiple studies consistently show that
initiating OAC therapy in AF patients leads to higher overall survival
rates, with no significant differences in bleeding risk compared to those
who do not receive it [41]. Our study reinforces this finding, suggesting

that proactive management of OAC in frail patients may improve
outcomes.

On the other hand, the nutritional assessment in AF patients initiating
OAC therapy has received only limited attention. With the rise in life
expectancy, the prevalence of frailty is increasing, which in turn raises
concerns about malnutrition risk. Several studies have demonstrated the
association between malnutrition and the risk of adverse events such as
ischemic stroke, bleeding, and mortality in AF patients [13,42,43]. Our
study shows that AF patients with malnutrition faced a higher risk of
ischemic stroke/TIA and all-cause mortality.

One previous study conducted by Shinohara et al. assessed the
nutritional status of patients receiving either VKAs or DOACs and the
association with adverse outcomes whereby [201_TD$DIFF]a higher CONUT score
increased mortality rate (18.4/100 persons-year vs. 4.2/100 persons-
year, log-rank p[202_TD$DIFF]< 0.001), and lead to higher bleeding risk (HR 5.80; 95%
CI 1.44–23.33, p[203_TD$DIFF]=0.013) [14]. Furthermore, patients with higher
CONUT score, indicating more severe malnutrition, displayed irregular
INR control, which was associated with a higher incidence of bleeding
events, but no differences were observed in DOAC-treated patients based
on the CONUT score. Therefore, DOACs may present a preferable choice
inmalnourished patients and should be routinely considered. [204_TD$DIFF]Cheng et al.
also applied the CONUT score to examine the link between malnutrition
and adverse outcomes in elderly AF patients and found that moderate to
severe malnutrition posed as a risk factor for adverse events,
encompassing thromboembolic episodes and all-cause mortality [44].
Additionally, AF is characterized by enhanced oxidative stress so
adherence to theMediterranean diet could be associated with a reduction
of cardiovascular events in these patients, through an antioxidant effect
[45].

The management of AF has evolved over the last decade with a more
towards [205_TD$DIFF]multidisciplinary, integrated, and holistic approach. Adherence
to this kind of approach such as the ABC Pathway is key to reduce the risk
of worse clinical outcomes, as extensively shown in the literature
[7,46,47]. However, several conditions that may influence the prognosis
andmanagement of AF patients are still under-recognised. Therefore, our
study underscores the critical need for a thorough assessment of AF
patients, considering their clinical complexity and comorbidities, frailty
and nutritional status, to better manage and care for such patients
[12,48].

4.1. Limitations

There are some limitations in relation to this study. The main one
lies in its observational nature, with a Caucasian-based population and
single- [206_TD$DIFF]center design. Another potential limitation is patient selection,
as only those patients starting VKA therapy were included, as this was
the first line treatment in our clinical setting per legal requirements in
OAC-naïve patients. Thus, we need to recognize that our results could
not apply to a DOAC-treated population, where the risk of several
outcomes could be attenuated by the better efficacy and safety of
DOACs.

Similarly, the crude number of comorbidities, frailty degree, and
nutritional status were assessed only at the time of inclusion in the study,
thus not accounting for subsequent dynamic changes in these variables
[49,50]. Finally, it is important tomention that frailty was assessed using
the CFS, which entails a degree of subjectivity and relies on the clinical
professional evaluating the patient.

5. Conclusions

In this real-world prospective cohort of AF taking VKAs, most patients
had multiple comorbidities, frailty and malnutrition. Frailty and
malnutrition were important risk factors for bleeding, stroke, and
mortality in these patients.
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