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Abstract: (1) Background: The link between diabetes and hypertension is mutual and reciprocal,
increasing the risks for the development of atrial fibrillation (AF). The main objective was to develop
a prediction model for AF in a population with both diabetes and hypertension at five years of
follow-up. (2) Methods: A multicenter and community-based cohort study was undertaken of
8237 hypertensive diabetic patients without AF between 1 January 2103 and 31 December 2017.
Multivariate Cox proportional-hazards regression models were used to identify predictors AF and to
stratify risk scores by quartiles. (3) Results: AF incidence was 10.5/1000 people/years (95% confidence
interval (CI) 9.5–11.5), higher in men. The independent prognostic factors identified: age (hazard ratio
(HR) 1.07 95% CI 1.05–1.09, p < 0.001), weight (HR 1.03 95% CI 1.02–1.04, p < 0.001), CHA2DS2VASc
score (HR 1.57 95% CI 1.16–2.13, p = 0.003) and female gender (HR 0.55 95% CI 0.37–0.82, p = 0.004).
Q4 (highest-risk group for AF) had the highest AF incidence, stroke and mortality, and the smallest
number needed to screen to detect one case of AF. (4) Conclusions: Risk-based screening for AF
should be used in high cardiovascular risk patients as the hypertensive diabetics, for treatment of
modifiable cardiovascular risk, and monitoring AF detection.

Keywords: risk assessment; hypertensive; diabetes; Atrial Fibrillation; stroke; Chronic diseases;
cohort study

1. Introduction

The link between diabetes and hypertension is mutual and reciprocal, increasing the risks for
the development of atrial fibrillation (AF). The incidence of diabetes mellitus and hypertension is
assuming prevailing proportions. In Europe, the prevalence of AF is estimated at 10% for people aged
≥60 years, with 20.1% unknown. The prevalence of AF is expected to increase 2.5 times in the next
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50 years [1,2] and approximately one-third of ischemic strokes are associated with the presence of
AF [3]. The presence of diabetes and hypertension in patients with AF is associated with increased
symptom burden and increased cardiovascular and cerebrovascular mortality [1,4], lower quality of
life, higher mortality and higher hospitalization rates [5]. Many different cardiovascular risk factors
related to the incidence of AF have been identified, but on average, patients with hypertension and
diabetes mellitus [6–9] are considered to be at high or very high cardiovascular risk, although their
individual residual risk ranges from low to very high. This underlines the need for cardiovascular risk
stratification and calls for specific risk-prediction tools for these patients [10,11].

Despite the progress in AF diagnosis and management [4], prevention of stroke remains the
cornerstone, because AF may remain undiagnosed until an ischemic stroke occurs. A major gap in
stroke prevention is the prevalence of undetected AF in the community. Furthermore, this arrhythmia
is associated with an increased risk of cognitive impairment, heart failure, sudden death and
cardiovascular morbidity [5]. Consequently, it is a serious public health problem that generates
significant health costs [3]. For all this, numerous organizations are advising the opportunistic
detection of AF [12] as a strategy for its early diagnosis [13]. However, their results are disparate in
effectiveness and the evidence suggests a need for the development of AF incidence risk scores and the
use of new monitoring technologies in high-risk subjects [14–18] such as hypertensive diabetics.

The main objective of this study was to develop a multivariate prediction model for AF in a
population with both diabetes and hypertension at five years of follow up.

2. Materials and Methods

2.1. Study Design

This was a multicenter and retrospective community-based study in general practice, including a
cohort of 8237 patients with both diabetes (DM) and hypertension (HTA) without a known diagnosis
of AF between 01/01/2013 and 31/12/2017. The follow-up was carried out until the patient’s death or
until the end of the study. The reporting is compliant with the STROBE checklists standards.

2.2. Setting and Study Population

The study was conducted by 11 primary health care teams (Terres de l’Ebre) and a referral
hospital (Figure S1), all managed by the Catalan Institute of Health (ICS). The data were obtained in
an anonymized fashion from a computerized database retrospectively provided by the Information
and Communication Technology Department from the Minimum Basic Data Set at hospital discharge
register (CMBD-HA) using specific International Classification of Diseases (ICD–10) code prefixes for
HTA (I10–I15), DM (E11–E14), AF (I48) and ischemic stroke (I60–I69) to principal investigators in a
fully de-identified format; and supervised and analyzed according to the General Data Protection
Regulation of Europe from 01/02/2017.

The inclusion criteria were people ≥18 years old with both HTA and DM diagnosis registered in
their clinical record without known AF before the inclusion, residence in the study territory, and active
medical history in any of the participating primary care centers. The exclusion criteria are the absence
of registration in the medical history or the failure to meet the inclusion criteria. Currently, 98.2% of
the population surveyed in the area had an active medical history.

2.3. Research Ethics

The study is part of the AFRICAT project [research Marató TV3: Grant number: 201528-30-31-3.
ClinicalTrials.gov ID: NCT03188484] about a sequential screening program in a high-risk population of
AF by integrating clinical, electrocardiographic and biological information.

The exploitation of the data was carried out anonymously according to the data protection
regulations for medical research of the Declaration of Helsinki.
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For this type of study, formal consent is not required and the requirement for the informed consent
of patients was waived prior to the inclusion of their medical data in this study.

The research protocol was reviewed and approved by the ethics committee of the Institut
Universitari d’Investigació en Atenció Primària Jordi Gol with code number 20-051P.

2.4. Study Variables

The primary outcome was the ID (incidence density) of AF and, ID stroke, all causes mortality
and number-needed-to-screen for one AF case (NNS) as secondary outcomes.

All cases of new AF were confirmed by a referent cardiologist and/or supported with information
from medical charts or other assessments. A stroke during the study period was considered to be
present if the medical charts included a stroke diagnosis and it was supported with information
from medical charts. Two investigators independently verified clinical diagnosis for AF and stroke
(the principal investigator and a local investigator in charge of checking data of cases assigned to
primary care center). In case of non-coincidence, they were removed from the analysis.

The following were included as independent variables (Tables S1 and S2): sociodemographic,
clinical, cardiovascular comorbidities, type and number of active prescriptions and all included
variables in the CHA2DS2VASc score. The heart rate was calculated as the average of all registered
measures along the study or in the last year before the new AF diagnosis. The electronical medical
records database of the ICS includes data from primary care, specialty clinics and hospitalizations
along the year previous from the study begin

The datasets generated during and/or analyzed during the current study are available in the
public repository.

2.5. Statistical Analysis

Descriptive statistics were used to summarize the baseline characteristics (24 variables) (Table 1).
The ID rate (per 1000/people/years) of new AF and stroke, odds ratios, mortality rates and NNS, were
calculated by population subgroups and risk stratum.

Multivariate Cox proportional-hazards regression models were used to identify predictors,
confounding and predictive factors of each event. All variables which have a significant p-value
≤ 0.05 at basal differences between groups with/without AF were introduced in the multivariate
model considering its clinical significance regardless of its removal by the procedure. A base model
including simultaneously age, gender, weight, CHA2DS2VASc score, heart rate, diastolic blood pressure,
antidiabetic and antihypertensive medication was fitted. All models included these variables and
the others were separately added to the base model. A sex interaction was used for these covariates
(14 variables) and AF (Table S3).

With the Cox regression coefficients, a mathematical formula was constructed to measure the risk
for a new AF: PI = − 0.573 × gender + 0.068 × age − 0.020 × heart rate + 0.029 × weight + 0.439 ×
CHA2DS2VASc (Figure 1); this formula was called the prognostic index (PI). This PI was a prognostic
value associated to AF incidence risk at 5 years: probability of AF per 1000/people/years (Figure 1).
The formula was applied to all hypertensive diabetic people managed in the study county (Terres de
l’Ebre, Catalonia, Spain). After obtaining a PI value for each included case (8237 cases), it was stratified
by quartiles (from Q1 the lowest risk for new AF to Q4 the highest risk for new AF), AF incidence
intervals, mortality for all causes and stroke incidence.
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Table 1. Baseline characteristics with/without atrial fibrillation (AF).

No AF a AF a p b

N (%) 7809 (94.8%) 428 (5.2%) <0.001
Average time tracking (years) (x ± ds c) 4.89 ± 0.71 4.61 ± 1.08 <0.001

Age (years) (x ± ds) 77.83 ± 12.01 81.36 ± 8.59 <0.001
Women n (%) 3856 (49.4%) 178 (41.6%) 0.001

Weight (kg) (x ± ds) 81.04 ± 16.18 84.15 ± 16.98 0.005
BMI d (kg/m2) (x ± ds) 31.10 ± 5.62 32.12 ± 5.77 0.010

Systolic blood pressure (mmHg) (x ± ds) 138.87 ± 14.32 140.02 ± 14.66 0.127
Diastolic blood pressure (mmHg) (x ± ds) 76.23 ± 8.65 74.71 ± 8.9 0.001

Hypercholesterolemia n (%) 2237 (28.6%) 128 (29.9%) 0.583
Heart rate (bpm) 75.70 ± 11.45 72.44 ± 10.77 0.001

HbA1c e n (%) 7.09 ± 1.26 6.95 ± 1.07 0.035
Myocardial infarction n (%) 185 (2.4%) 6 (1.4%) 0.247

Peripheral vascular disease n (%) 323 (4.1%) 29 (6.8%) 0.013
Valvular disease n (%) 232 (3%) 22 (5.1%) 0.02

Heart failure n (%) 186 (2.4%) 9 (2.1%) 0.87
Thromboembolism n (%) 73 (0.9%) 1 (0.2%) 0.185
CHA2DS2VASc f (x ± ds) 4.03 ± 0.99 4.26 ± 0.83 0.005

Chronic renal insufficiency n (%) 249 (3.2%) 20 (4.7%) 0.094
Dementia n (%) 203 (2.6%) 7 (1.6%) 0.278

Insulin n (%) 1221 (15.6%) 76 (17.8%) 0.246
Oral antidiabetic’s n (%) 5164 (66.1%) 338 (79%) <0.001

Beta-blockers n (%) 1383 (17.7%) 112 (26.2%) <0.001
Calcium antagonist’s n (%) 1511 (19.3%) 124 (29%) <0.001
ACE inhibitors-ARBs g (%) 5188 (66.4%) 353 (82.5%) <0.001

Diuretics n (%) 1961 (25.1%) 154 (36%) <0.001
a Atrial fibrillation. b Student–Fisher t-test for continuous variables and Chi square contrast for categorical variables.
c Standard deviation. d Body mass index e Glycated hemoglobin. f Score for estimating the risk of stroke. g

Angiotensin-converting enzyme inhibitors-angiotensin receptor blockers.

1 

 

 

Figure 1. Function for predicting AF risk at 5 years.

We plotted the receiver operating characteristic (ROC) curves and computed the area under the
curve (AUC) to assess the prediction power of the models. Calibration was assessed by the shrinkage
coefficient and also calculated the D-statistic (a measure of discrimination where higher values
indicate better discrimination). To ensure internal validation, we performed a 10-fold cross-validated
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multivariate regularized logistic regression to predict new AF based on all other variables significant
of the baseline characteristics. Tests were performed with random samples selected with SPSS with
20% of the total cases. Once this was verified, the bootstrap method was used.

Time-to-event analysis was performed using non-parametric methods like the Kaplan–Meier and
Log-Rank tests. The analysis was performed with IBM SPSS Statistics 10.0, the Excel 2010 and Stata 14.

3. Results

3.1. Baseline Characteristics

We included 8237 cases (women 49%) in the baseline study, with an average age of 78.01± 11.9 years
(women 80.2 ± 11.6 vs. men 75.9 ± 11.8, p = 0.017) and average follow-up time of 4.9 ± 0.7 years.
The baseline characteristics are shown in Table 1 The stroke prevalence was higher in patients with
HTA/DM and AF (15.3%) than in patients with HTA/DM without AF (0.01%). Females with AF were
older and had more vascular comorbidities, especially strokes (p < 0.001). The percentage of females
with AF (41.6%) was lower than that of males (p = 0.001), but their average age (p < 0.001) was higher.

The overall AF incidence was 10.5/1000 people/years (95% confidence interval (CI) 9.5–11.5),
higher in men than in women (12.21 95% CI 10.74–13.82 vs. 9.04 95% CI 7.76–10.47, p < 0.001) with an
odds ratio (OR) of 1.35 (95% CI 1.10–1.65, p = 0.002). In relation to age, the AF ID rate was higher in
men in all age groups <90 years with a men/women OR of 1.45 (95% CI 1.16–1.82, p = 0.001); there were
differences according to the CHA2DS2VASc score (Table 2). A CHA2DS2VASc score ≥4 was associated
with and OR of 1.94 (95% CI 0.29–3.59) for a new AF. The incidence density of a new AF increased
progressively up to a score 5 in men and up to 7 in women.

Table 2. AF incidence density according CHA2DS2VASc score by gender.

CHA2DS2VASc Number of
Patients

Number of
AF

ID a Total (95%
Confidence Interval, CI) ID Men ID Women p b

0 0 0 0 0 0
1 0 8 0 0 0
2 693 6 2.31(1.0–4.26) 2.31 0
3 1533 62 8.21 (6.30–10.53) 10.8 1.05 <0.001
4 2988 183 12.77 (10.99–14.77) 16.09 4.7 <0.001
5 2792 161 12.18 (10.37–14.21) 113.9 1.56 <0.001
6 221 12 11.7 (6.07–20.53) 0 11.7
7 10 2 40 (4.84–144.50) 0 40
8 0 0 0 0 0
9 0 0 0 0 0

a Incidence density. b Value of statistical significance.

The overall mortality was 26.7% [55.5/1000 people/years (95% CI 53.21–57.88)] without differences
between those with/without AF (p > 0.05).

3.2. Independent Prognostic Factors for New AF

The adjusted multivariate model (Table 3) identified the following independent prognostic factors
associated to risk for new AF: CHA2DS2VASc (HR 1.57 95% CI 1.16–2.13, p = 0.003), age (hazard ratio
(HR) 1.07 95% CI 1.05–1.09, p < 0.001), weight (HR 1.03 95% CI 1.02–1.04, p < 0.001), heart rate (HR 0.98
95% CI 0.97–0.99, p = 0.001) and female gender (HR 0.55 95% CI 0.37–0.82, p = 0.004).

Heart rate showed an indirectly proportional relationship with the AF ID rate. The cut off [< 60
vs. > 90] was the point for significant differences in the incidence density of AF: the highest heart rate,
the lowest AF incidence: OR 3.58 [95% CI 0.71–6.62] in patients with average heart rate < 60 vs. > 90
bpm; 1.67 [95% CI 1.34–1.87] in <60 vs. 60–90 bpm; and 0.47 [95% CI 0.16–1.13] in > 90 vs. 60–90 bpm.
The incidence of AF was not modified by the use of beta-blockers (p = 0.433). In a similar way, those
with a weight ≥90 kg had a higher AF incidence vs. those with <90 kg [14.1 (95% CI 11.91–16.75) vs.
9.8 (95% CI 8.7–11.0), p = 0.003].
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Table 3. Independent prognostic factors related to AF incidence at 5 years.

HR a 95% CI b p c

Gender
Men 1

Women 0.55 0.37–0.82 0.004
Age 1.07 1.05–1.09 <0.001

Weight 1.03 1.02–1.04 <0.001
Heart rate 0.98 0.97–0.99 <0.001

CHA2DS2VASc 1.57 1.16–2.13 0.003
a Hazard ratio. b 95% confidence interval. c Statistical Significance Value.

3.3. Risk Score for New Atrial Fibrillation (AF) (Prognostic Index, PI)

The total risk score ranges from a first quartile (≤6.88) as lowest AF risk up to fourth quartile
(>8.39) as highest AF risk (Figure 1). The average was 7.55 and 7.71 the median. After calculating the
individual score, the subjects were stratified in quartiles according their score. The interquartile range
(IQR) was 1.51. The estimated prediction of developing AF at 5 years of follow-up according to the
individual risk score was:

1. Q1 (PI ≤ 6.88). Lowest risk group for AF: ID rate 2.95/1000 people/years (95% CI 1.69–4.80).
2. Q2 (PI 6.89 ≤ 7.71). Median-low risk group for AF: ID rate 8.85/1000 people/years (95% CI

6.54–11.70).
3. Q3 (PI 7.72 ≤ 8.39). Median-high risk group for AF: ID rate 15.70/1000 people/years (95% CI

12.47–19.52).
4. Q4 (PI > 8.39). Highest risk group for AF: ID rate 22.45/1000 people/years (95% CI 18.41–27.10).

The highest-risk group for AF (Q4) was characterized by a higher age (85.95 ± 6.03, p < 0.001),
proportion of women (85.2%, p < 0.001), AF ID rate (22.5/1000 people/years), stroke ID rate (3.5/1000
people/years), total mortality (22.7%, p < 0.001) and lowest NNS (6). The AF ID rate was different
by sex (women 19.7/1000 people/years vs. men 37.6/1000 people/years, p < 0.001) (Table 4). The
internal validity of the model showed an AUC of 0.670 (95% CI 0.63–0.70, p < 0.001) with a predictive
positive value increasing from Q1 (6.2%) to Q4 (42.5%) but with a similar predictive negative value
(73.5% vs. 77.3%).

Table 4. Atrial fibrillation and stroke-incidence density according to risk quartile and gender.

ID a

/1000/People/Years Q1 Q2 Q3 Q4 All

MEN

Atrial Fibrillation (95% CI) 3.8 (2.1–6.2) 12.4 (8.9–16.7) 24.4 (18.6–31.4) 37.6 (25.0–54.4) 13.7 (11.6–16.1)

NNS b 53 16 9 6 15

Stroke (95% CI) 0.3 (0.0–1.4) 0.9 (0.2–2.6) 1.6 (0.4–4.2) 8.1 (3.0–17.6) 1.3 (0.7–2.2)

WOMEN

Atrial Fibrillation (95% CI) 0.7 (0.0–3.9) 3.3 (1.3–6.7) 7.4 (4.5–11.5) 19.7 (15.6–24.5) 10.4 (8.6–12.6)

NNS b 284 60 27 10 20

Stroke (95% CI) - 0.5 (0.0–2.6) 0.4 (0.0–2.1) 2.7 (1.4–4.8) 1.3 (0.7–2.2)

IQR c limits ≤6.88 ≤7.71 ≤8.39 >8.39

Atrial Fibrillation (95% CI) 3.0 (1.7–4.5) 8.9 (6.5–11.7) 15.5 (12.3–19.3) 22.5 (18.4–27.1) 12.1 (10.7–13.7)

NNS b 67 22 13 9 17

Stroke (95% CI) 0.2 (0.0–1.0) 0.7 (0.2–1.9) 1.0 (0.3–2.3) 3.5 (2.1–5.7) 1.3 (0.9–1.9)
a Incidence density. b NNS number-needed-to-screen for one AF case. c IQR interquartile range.
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Results showed 71.05% of the new strokes occurred among those patients with new AF
in the follow-up period of the whole cohort, especially among men included in the Q4 group
(4.0/1000 people/years) (Table 4).

4. Discussion

4.1. Main Findings

The proposed model provides clear added value in the identification of those individuals with
the highest risk of suffering AF in asymptomatic population as well as about the differences by sex in
the distribution of risk of suffering AF and stroke. This may allow identification of a population with
specific high-risk features among those patients at higher risk of developing AF, who may subsequently
benefit from intensive screening strategies compared to those at lower risk. Given that the scenario
was not the performance of a test on a patient but the population screening, the positive predictive
value (PPV) will depend on the probability that the individual ends up having an AF. In this way,
the likelihood ratio would be more interesting to determine whether the probability of AF diagnosis
increases. Previous studies in the general population reported 147 cases (NNS) required for a new
AF diagnosis using the opportunistic detection procedure [19] and 10/1000 people/years as estimated
incidence [2]. If they are compared with the NNS (n = 9) and new AF incidence (22.5/1000 people/years)
at Q4 risk quartile from current study, there would be an estimated likelihood enough to use in the
hypertensive diabetic population.

The group with highest risk of AF, also had the highest incidence of stroke and mortality, and
the smallest NNS to detect one AF case compared to the usual results of population screening [20,21].
The highlight of the study was that the 86% of new AF cases among women occurred in the highest
risk group (Q4), and 71% of new strokes occurred among those with new AF. The screening for AF to
improve the detection results of new AF cases and intensive modification of risk factors in these target
groups should be considered [22,23]. In spite of the total incidence of AF in this cohort of hypertensive
diabetic patients not differing from that of the general population [2,24], the NNS together with the
two risk factors would be sufficient for targeting screening. In spite of the hypertension and diabetes
being recognized as risk factors for cardiovascular diseases, a lower prevalence rate of peripheral
vascular disease and congestive heart failure than previous reports [25] was identified. The list of
factors associated with their incidence is increasing [6,18,25–27] and their high prevalence as associated
comorbidity may play more of a risk role for the incidence of other cardiovascular events such as
stroke than being a direct etiologic agent [28]. In any case, the current recommendations [12,26] are
just focused on their appropriate control as risk factors and the early approach to AF as an important
risk factor for other cardiovascular diseases, especially stroke [1–3].

4.2. Interpretation of the Study Results

Among the risk factors associated with new AF, the heart rate has been associated with the
progression of AF [29] independent of rhythm, but not with new AF. However, in patients with heart
failure an elevated heart rate was an independent predictor of adverse cardiovascular outcomes in
patients in sinus rhythm, even after adjustment for NT-proBNP but there was no relationship between
heart rate and outcomes in AF [30]. Age is one factor that showed a stronger association in women
than in men, which could be explained by the greater longevity of women. Older age, especially of
women at risk, may condition the prognostic value of the variables included in the different scales.
Although, women and men share risk factors for AF, the gender differences for prior cardiovascular
disease prevalence are well known [31], but the development of AF in women would require long-term
follow-up by differential associations of classical risk factors. The link between obesity and AF has
been supported by data from several large cohort studies [32] and the incidence of AF in diabetic
subjects was double that of non-diabetic subjects after correction for multiple risk factors, and appears
as a potential target for intervention preferable [33] to optimize chances of durable rhythm control.
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The women/men ischemic stroke risk ratio varied with risk level and CHA2DS2VASc score [34,35].
In men, 80% of new AF occurred in the Q1–Q3 group, and the stroke incidence was significantly higher
in Q4. However, 85.9% of new AF cases in women occurred at the Q4 level, while there were no
differences in stroke incidence among the risk levels. These differences could be explained by the fact
that, with women’s gender being protective, the incidence of AF would be conditioned by the presence
of a greater number of vascular comorbidities and higher thrombotic risk. The CHA2DS2VASc score
has been suggested to detect subjects with a risk of new AF and a stroke risk in subjects without
AF [12,18,21]. Our results also support CHA2DS2VASc as a useful assessment to identify subjects
with a high risk of AF; however, their relationship with strokes would differ by gender. These results
suggest using the Q4 level in women and Q3/Q4 levels in men as targets in the screening activities.

Regarding the usefulness of risk scales [31,36–38], the inclusion of new prognostic variables, their
accessibility from primary care, their prognostic time, and their cost-effectiveness [6] in relation to
the main objective should be considered: AF detection vs. prevention ictus. Our study did not use
echocardiographic data [23,39] but shows specificities by gender.

In stroke registries, at least one-third of patients with ischemic stroke had either previously
identified [3] or newly detected AF at the time of stroke. Therefore, screening of the AF group is very
important for stroke prevention. The association with AF is even higher if prolonged post-stroke
external or implanted monitoring is performed [40]. The results confirm the concentration of most
strokes and their highest incidence in the highest-risk group among men. Clearly, the risk-based
screening for the evaluation of AF could help decide not only the best target population, but also which
methods work best in initiating the early introduction of oral anticoagulant therapy.

4.3. Strengths and Limitations

The proposed model provides a clear added value in the identification of those individuals with
the highest risk of suffering AF and, therefore, monitoring them more effectively to prevent stroke in
the real world practice of primary care. All hypertensive patients with diabetes should be screened to
identify their risk for AF. The model is based on data likely to be available to the primary physician at
any time point without the need for further laboratory testing or imaging studies. Therefore, given that
the scenario was not the performance of a test on a patient but population screening, future research is
needed by comparing the pre-and post-test probabilities to determine whether the probability of AF
diagnosis increases; and directed towards the cost-effectiveness analysis of a protocol that includes
the systematic identification of target people at high risk for AF, the modification of risk factors, and
the use of echocardiography criteria and biomarkers to define those subjects upon whom specific
monitoring should be carried out (to be defined), with the main objective of reducing the incidence of
their comorbidities, especially stroke.

Among the limitations, the study was not randomized; potentially, the AF risk estimation may
overestimate cardiovascular risk in elderly individuals; and, given that some variables are item present
also in the CHA2DS2VASc, a collinearity interpretation should be performed for highly correlated
variables. Eventually, the results need an external validation.

5. Conclusions

This is a study of clinical records, looking at the incidence of AF and stroke in people with
hypertension (HTA) and diabetes (DM). The highest-risk group was characterized by a higher AF ID
rate (22.5/1000 people/years), stroke ID rate (3.5/1000 people/years), total mortality (22.7%, p < 0.001),
and lowest NNS. There was a difference in stroke rate for the AF (15.3%) vs. non-AF (0.01%) patients
within 5 years. Risk-based screening for AF should be used as a tool to define the target population
and to improve the effectiveness of AF screening methods in hypertensive diabetics, for the treatment
of modifiable cardiovascular risk, and monitoring new methodology for AF detection.
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6. Patents

There is one patent resulting from this work that is managed by IDIAP Institut de Recerca en
Atenció Primària Jordi Gol i Gurina.
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