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Abstract

Background: An early diagnosis and early initiation of oral anticoagulants
(OAC) are main determinants for outcomes in patients with atrial fibrillation
(AF). Inter-clinician electronic consultations (e-consultations) program for the
general practitioner referrals to cardiologist may improve health care access by
reducing the elapsed time for cardiology care.

Objective: To evaluate the effect of a reduced elapsed time to care after a inter-
clinician e-consultations program implementation (2013-2019) in comparison
with previous in-person consultation (2010-2012) in the outpatient health care
management in a Cardiology Department.

Methodology: We included 10,488 patients with AF from 1 January 2010, to
31 December 2019. Until 2012, all patients attended an in-person consultation
(2010-2012). In 2013, we instituted an e-consult program (2013-2019) for all pri-
mary care referrals to cardiologists that preceded patient's in-person consultation
when considered. The shared electronic patient dossier (EPD) was available be-
tween GP and cardiologist, and any change in therapy advice from cardiologist
was directly implemented in this EPD.

Results: During the e-consultation period (2013-2019) were referred 6627 pa-
tients by GPs to cardiology versus 3861 during the in-person consultation (2010-
2012). The e-consultation implementation was associated with a reduction in
the elapsed time to anticoagulation prescription (177.6 +8.9 vs. 22.5 +8.1days,
p <.001), and an increase of OAC use (61% [95% IC: 19.6%-102.4%], p <.001). The
e-consult program implementation was associated with a reduction in the 1-year
CV mortality (.48 [95% CI: .30-.75]) and all-cause mortality (.42 [95% CI: .29-
.62]). The OAC reduces the stroke mortality (.15 [95% CI: .06-.39]) and CV mor-
tality (.43 [95% CI: .29-.62]) and all-cause mortality (.23 [95% CI: .17-.31]).
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1 | INTRODUCTION

Telemedicine models improve healthcare accessibility
and play an important role in organising the growing de-
mand for care. Electronic consults (e-consults) are asyn-
chronous, inter-clinician exchanges that answer focused
patient-specific questions using the electronic medical re-
cords. To date, few publications have addressed the im-
pact of incorporating e-consultation on cardiology-related
health outcomes. This aspect is of particular relevance
in patients who have a diagnosed cardiovascular disease
(CVD), as an e-consultation could be less efficient than
a traditional in-person consultation in identifying clinical
symptoms and may therefore influence the patient's clin-
ical progression.*’

Atrial fibrillation (AF) is a condition that relies heavily
on specialised care for early thromboembolic risk stratifi-
cation and comprehensive clinical evaluation to improve
clinical outcomes.® Recently, the temporal association
between episodes of AF and the risk of ischaemic stroke
has been assessed, indicating that the risk is higher in pa-
tients who encountered episodes of AF a few days before
stroke.” These findings emphasise the importance of the
early detection of AF and the subsequent early and ad-
equate antithrombotic management. In recent years, the
use of direct oral anticoagulants (OACs) has increased,
which has improved the outcomes of healthcare with im-
portant reductions in mortality.>’

Despite the growing implementation of telematic
consultation models and recommendations to reg-
ularly evaluate the quality of care to ensure patient
safety and the best possible diagnosis and treatment
practices in telemedicine, there is scanty evidence to
support the quality of healthcare in terms of delays,
prognostic impact, and patient and professional sat-
isfaction. Few studies have addressed the impact of
the incorporation of e-consultation for healthcare in
cardiology-related health outcomes, with no informa-
tion on patients with AF.

We recently published the characteristics of our am-
bulatory care model for referrals between general prac-
titioners (GPs) and our cardiology department (CD),
and the impact on the delay time of care, health care

Conclusion: A shared EPD-based inter-clinician e-consultation program sig-
nificantly reduced the elapsed time for cardiology consultation and initiation of
OAC. The implementation of this program was associated with a lower risk of
stroke and cardiovascular/all-cause mortality.

atrial fibrillation, cardiovascular diseases, inter-clinician e-consultation, oral anticoagulants,

accessibility, and clinical outcomes after the implementa-
tion of an e-consultation as a first step in our ambulatory
care program.>®

The present study was conducted based on our expe-
rience with this program. We aimed to evaluate the syn-
ergistic effect of a reduced elapsed time to care after an
inter-clinician e-consultations program implementation
and the temporal trend changes in the use of oral antico-
agulation on outcomes in patients with AF.

2 | MATERIAL AND METHODS

2.1 | Patients
The Santiago de Compostela Healthcare Area provides
healthcare coverage to 446,603 citizens, and it is en-
dowed with 301 general physicians (GPs) who refer their
patients to our CD. In the present analysis we included
10,488 patients (22.1% of the total referrals, 41.258) with
AF who were referred by their GP for at least one con-
sultation with the CD between 2010 and 2019. The di-
agnosis of AF was carried out by the referral GP or by
the cardiologist during the e-consultation or the first
in-person consultation when considered after the e-
consutation. The diagnosis of AF made by the GP was
based in the clinical evaluation and ECG, other comple-
mentary tests like Holter monitoring are not available in
the GP setting in our health area.

This study was approved by the local ethics committee
on 23rd March 2022, with this 2021/496.

2.2 | Consultation models

Figure S1 summarises the patient ambulatory care path-
ways used in our CD to meet the demands of care from
GPs. The e-consultation model was introduced in 2013.
This model provided e-consultation as the first step in
ambulatory care for all GP referrals to CD follow by an
in-person consultation when considered. The cause of the
demand for cardiology care and the results of the com-
plementary exams (electrocardiogram and blood exam)
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were included in the electronic patient dossier (EPD) and
analysed by a cardiologist within 72h of GP referral. The
EPD was available between GP and cardiologist, and any
change in therapy advice from cardiologist was directly
implemented in this EPD and also a specific comment re-
lated to the GP referral.

2.3 | Variables

Once the list of patients with AF was obtained, the fol-
lowing variables were recorded: sex, age at the date of
first e-consultation, date of e-consultation, diagnoses
related to cardiovascular risk factors and previous his-
tory of CVD, date of cardiology consultation, number of
subsequent consultations, whether a face-to-face con-
sultation was conducted after the e-consultation, and
the healthcare centre from which the e-consultation
was made. The patients were classified as high (=3 fe-
males or >2 males), intermediate (1-2 female or 1 male)
or low thromboembolic risk according to the CHA,DS,-
VASc score. We also assessed emergency department
visits, strokes, and hospital admissions for cardiovascu-
lar causes as the main diagnoses during the first year
after the first consultation or e-consultation in the CD;
hospital admissions for stroke were classified according
to the type, as ischaemic, haemorrhagic or unspecified.
The pathogenesis of stroke was defined according to the
International Statistical Classification of Diseases and
Related Health Problems (ICD-10) codes as ischaemic
(163.0-163.9), haemorrhagic (161.0-161.9), or unspeci-
fied (I64.X). Strokes not indexed as ischaemic or haem-
orrhagic were also categorised as unspecified. Mortality
during the first year after consultation with the CD pa-
tients was also assessed.

In addition to the descriptive analysis discussed above,
an analysis was conducted on the temporal trend varia-
tions after e-consultations regarding waiting time for
assistance from CD consultation and emergency depart-
ment assistance, total cardiovascular hospital admissions,
and mortality in the first year after consultation.

Owing to the importance of OAC in the prognosis of
patients with AF, we carried out two different analyses:
first, on the impact of the temporal-trend changes in the
OAC rates and e-consult implementation on the incidence
of stroke and haemorrhage, where we considered the an-
nual incidence between both periods (e-consultation vs.
in-person consultation) and their incidence relative risk
(iRR); and second, we analysed the differences in the ef-
fect of e-consultation and OAC on the incidence of stroke
and mortality. In this analysis, we used a Spearman cor-
relation to assess the type of consult or OAC and both
outcomes.

2.4 | Statistical analysis

The results of this study are expressed as absolute fre-
quencies (%) for qualitative variables and as mean + stand-
ard deviation (SD) or median [25th percentile (P25), 75th
percentile (P75)] for quantitative variables. The y” test was
used to assess significant associations between qualitative
variables, and Student's -test or analysis of variance was
used to investigate the association between quantitative
and qualitative variables after checking the assumptions
for normal distribution. Statistical significance was set at
p<.05.

To investigate the impact of the e-consultation pro-
gram on (i) delay time in care, (ii) hospital admissions,
(iii) mortality, and (iv) anticoagulant use, an interrupted
time series (ITS) regression approach was performed.'
We used the time elapsed from the beginning of the study
in months and the type of consultation as predictors.
Overdispersion was considered and controlled.

To investigate the impact of the e-consultation pro-
gram and OAC on the prognosis of AF-related stroke and
haemorrhage, the annual incidence for each outcome in
both periods was calculated. The temporal trend analyses
for each outcome were performed by estimating the iRR
with these incidences for the e-consultation.'

A multivariate logistic regression was performed for
each one of those outcomes, and the variables included
in the model were those that could influence the prog-
nosis, such as personal characteristics (age, gender) and
comorbidities (arterial hypertension, diabetes mellitus,
ischemic heart disease, heart failure, cerebrovascular dis-
ease, peripheral arterial disease), and features that had to
do with the disease management (waiting time until the
e-consultation was answered, model of consultation, and
number of visits to the emergency department during the
1st year after the e-consultation).

For data analysis, we used the statistic package SPsS,
version 22.0 (SPSS Inc.) and R version 4.1.0, with open-
source BAYESX software.

3 | RESULTS

3.1 | Clinical characteristics of the
patient population with AF

We included 10,488 patients (22.1% of the overall refer-
rals; 41,258 patients) with AF sent to our CD from GPs
between 2010 and 2019 (Figure S1). Table 1 shows the
epidemiological characteristics, personal history, and
healthcare data of patients with AF during both the
periods (in-person consultation and e-consultation).
Of these patients, 36.8% (n = 3861) were from the
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TABLE 1 Epidemiological characteristics and personal history of the sample population

Total

N 10,488
Women (%) 49.5
Age (years) 73.8 (10.9)
Personal history

Arterial hypertension (%) 75.5

Diabetes mellitus (%) 26.2

Ischemic heart disease (%) 14.8

Heart failure (%) 25.0

Cerebral vascular disease (%) 9.6

Peripheral arterial disease (%) 5.4

Note: Data are expressed as percentage. Age is expressed as a mean (SD).

In-person

consultation e-consultation p Value
3861 6627

48.4 50.2 .072
72.8 (10.7) 74.5 (10.9) <.001
76.1 75.2 .294
27.8 25.3 .005
16.9 13.6 <.001
29.4 22.5 <.001
11.8 8.3 <.001
5.9 5.1 .071

TABLE 2 Emergency department visits, hospital admissions, mortality and causes of mortality at one year after in-person or

e-consultation

Total
N 10,488
Delay in face-to-face consultation (days) 10 (5, 23)
Number of cardiology tests (no.) 1(.2)
Emergencies assistance first year (no.) 3(1.6)
Death in the first year (%) 3.9
CV death in the first year (%) 1.6
Causes of death
Cancer (%) 17.8
Ischemic heart disease (%) 6.4
Heart failure (%) 10.9
Ischaemic stroke (%) 5.2
Valvular heart disease (%) 3.8
COPD (%) 3.5
Respiratory infection (%) 2.6
Kidney failure (%) 2.3
Haemorrhagic stroke (%) 2.1

In-person

consultation e-consultation p Value
3861 6627

24 (2, 5, 50) 6(5,9) <.001
2(1,5) 1(0,2) <.001
5(3,10) 4(2,7) <.001
3.5 4.1 .167
1.6 1.6 .986
17.5 18.2 .864
6.9 5.7 <.001
9.6 13.0 <.001
6.0 4.0 <.001
34 4.5 <.001
4.2 2.2 <.001
1.7 4.0 <.001
2.6 1.7 <.001
1.9 2.5 <.001

Note: Data are expressed as percentage. The quantitative variables are expressed as median and (P25, P75).

Abbreviations: CV, cardiovascular; COPD, chronic obstructive pulmonary disease.

in-person consultation model, and 63.2% were from
the e-consultation model; (9.8%) patients sent for e-
consultation the demand of care was solved without
the need for in-person visit (Figure S1 and Table 1).
Compared with the patients who visited during the
in-person consultation period, the patients in the e-
consultation period were older (p <.001) but had a lower
prevalence of diabetes (p = .005) and CVD (p <.001).
Tables 2 and 3 summarises the emergency department
visits, total hospital admissions, and hospital admissions

for the defined stroke types. After the implementation e-
consult program was observed a reduction in the elapsed
time for a face-to-face consultation when considered
(p<.001) and fewer cardiology tests (p <.001). In addition,
the need for emergency visits, total hospital admissions,
and hospital admissions for stroke was significantly lower
after the e-consultation program implementation. The
most frequent causes of hospital admission were heart
failure (37.7%) unstable AF (18.0%), and ischaemic heart
disease (9.6%).
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TABLE 3 Hospital admissions and
causes of hospitalisation at one year after

In-person

. . Total consultation e-consultation  p Value
in-person or e-consultation
Hospital CV admission first 7.3 6.9 7.6 .203
year (%)
Causes of CV hospital admission
Heart failure (%) 3.3 3.2 3.3 774
Atrial fibrillation (%) 1.6 1.1 1.8 <.001
Ischaemic heart disease .8 .8 .8 .964
(%)
Valvular heart disease (%) 7 .8 6 .644
Flutter (%) 6 4 7 02
Ischaemic stroke (%) 3 3 3 .966
Haemorrhagic stroke (%) 2 2 2 978

Note: Data are expressed as percentage.

Abbreviation: CV, cardiovascular.

Table 2 summarises the total mortalities and causes of
death. The causes of death in our group of AF patients
included cancer (17.8%), heart failure (10.2%), ischaemic
heart disease (6.8%), and ischaemic stroke (5.2%).

3.2 | Temporal trend in oral
anticoagulation rate and elapsed time to
consultation in patients with AF

Using the CHA,DS,-VASc score, 5.4% (n = 571) of the pa-
tientswith AF were atlow, 10.2% (n = 1067) atintermediate
and 84.4% (n = 8850) at high risk. Throughout the 10years
of analysis, we observed a significant increase in the use of
OACs in patients with AF (p<.001) and the rate of OAC
in the high, intermediate, and low-thromboembolic risk
groups was 23.9%, 51.8% and 64.8%, respectively. The
overall rate increased from 44.8% in 2010, to 78.4% in 2019
(Figure 1A). The most important change in the OAC rate
was observed in patients with a high thromboembolism
risk, increasing from 40.2% to 70.4%. The changes in the
intermediate (3.7%-6.4%) and low (.9%-1.6%) risk patients
were less clinically relevant (Figure 1B). The most promi-
nently used OAC medication was acenocoumarin; how-
ever, as per our observations, in the last four years, the
use of Direct Oral Anticoagulation (DOACSs) increased
from 27% (in 2017) to 35.5% (in 2018) to 45.7% (in 2019)
t0 95.0% (in 2020, related to the regulatory changes in the
COVID-19 pandemic) (Figures S2 and S3). In the group
of patients submitted for e-consultation the vast major-
ity started the anticoagulation before the cardiologist in-
person visit (22.5 + 8.1 days before), only in 19.2% of cases
the OAC was initiated after the e-consultation was solved
by the cardiologist. The mean delay for OAC in the group
of patients during the in-person period was 177.6 + 8.9 days

because the anticoagulation was started after the cardiolo-
gist in-person visit in 80.8% of the patients, p <.001.

The analysis of the interrupted temporal trend shows
that the delay between GP referral and CD assistance in
the in-person consultation period was reduced by 57.4
(20.5) days per year (p = .006). The e-consultation im-
plementation slightly reduced this delay by .2 (.07) days
per year (p = .007) (Figure 2A). In the e-consultation pe-
riod, the use of OAC increased by 61.0% (19.6%-102.4%)
(p =.004), and this rate was higher by 5.7% than that in the
in-person consultation (5.3%—6.1%) (p <.001) (Figure 2B).
The implementation of e-consultation supposed un iRR
1.56 (1.13-1.99) (p <.001) in the use of OAC.

In the multivariate analysis, the increasing use of OAC
and the implementation of our e-consultation program
were significatively associated with an independent ef-
fect on 1-year reduction in mortality for stroke, CV an all-
cause death; Table 4.

The CV hospital admissions were observed to increase
in the in-person consultation to 8.0 (95% CI: 7.2-8.8) per
100 patients/month (p<.001) and were significantly re-
duced after e-consultation program to 6.0 (95% CIL: 2.0-
10.0) per 100 patients/month (p = .002), iRR: .09 [95% CI:
.02-.41] (Figure 3A). Also, the incidence of stroke was
found to be lower after e-consult than in the in-person
consultation (iRR: .09 [95% CI: .02-.41]) (Figure 3B).
The occurrence of haemorrhagic complications after
e-consultation implementation were like the trends ob-
served after in-person consultations (iRR: .32 [95% CI:
.04-2.58]) (Figure 3C). Finally, the all-cause mortality in
the in-person consultation model increased by 19.0 (95%
CI: 14.8-23.0) per 100 patients/month (p <.001), with a
significative reduction after e-consultation (iRR .36 [95%
CI: .33-.39]) followed with a slight increase of .04 (95% CI:
.034-.046) per 100 patients/month (p <.001), Figure 2C.
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FIGURE 1 (A)Temporal trends in the use of OAC in patients with AF and (B) Using OAC according to CHA2DS2-VASc score. AF,

atrial fibrillation; OAC, oral anticoagulants

4 | DISCUSSION

Our findings reveal that the implementation of an inter-
clinician e-consultation program as a first step in an
outpatient management program for patients with AF is
associated with a reduced elapsed time to care and im-
proved outcomes (stroke, cardiovascular and all-cause
mortality) while increased the OAC use and a mean delay
for initiate the OAC significantly lower compared with the
previous period of in-person visit for all the GPs referrals.

To our knowledge, this is the first time that the proj-
ect results to manage ambulatory care demand in patients
with AF through the application of e-consultations, while
analysing the results on accessibility to healthcare and out-
comes have been described. An increased OAC rate and a
faster provision of patient risk stratification based on the
clinical information provided by the GP e-consultation,
may explain the better outcomes over the long observation
period. Patients with AF with greater critical needs were
identified sooner with e-consultation; however, they may
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TABLE 4 Multivariate analysis of factors linked to stroke and cardiovascular hospitalisation and death

Stroke Stroke Ccv All-cause
hospitalisation mortality hospitalisation CV mortality mortality
OR (IC 95%) OR (IC 95%) OR (IC 95%) OR (IC 95%) OR (IC 95%)
Age 1.05 (.98-1.14) 1.03 (.97-1.11) .99 (.98-1.01) 1.08 (1.04-1.12) 1.09 (1.06-1.12)
Gender
Woman (ref) 1 1 1 1 1
Man 49 (.14-1.77) .38 (.10-1.41) 1.47 (1.14-1.90) .93 (.50-1.74) 2.29 (1.45-3.64)
Comorbidities
Arterial hypertension 3.42 (.77-15.23) .57 (\15-2.16) .77 (.59-1.01) 1.92 (.61-2.33) .87 (.54-1.42)
Diabetes mellitus 2.26 (.61-8.31) .78 (.19-3.13) 1.21 (.29-1.57) 1.07 (.56-2.05) .96 (.59-1.56)
Ischemic cardiopathy 1.71 (.46-6.36) .87 (.22-3.43) 1.75 (1.35-2.26) 1.54 (.83-2.87) 1.19 (.75-1.91)
Heart failure 27 (.05-1.33) .80 (.21-3.08) 2.32 (1.78-3.02) 2.09 (1.09-3.99) 1.73 (1.07-2.79)
Cerebrovascular disease 77.24 (8.31-717.48)  3.26(.34-30.79)  1.24(.78-1.99) 1.65 (.51-5.33) 1.25 (.53-2.97)
Peripheral arterial disease ~ 1.90 (.43-8.36) .71 (.13-4.02) 1.11 (.80-1.52) 1.05(.49-2.23) 1.44 (.84-2.47)
AF characteristics
CHA,DS,-VASc score .63 (.23-1.74) 1.22 (.42-3.55) 1.06 (.87-1.30) .90 (.53-1.53) 1.00 (.68-1.47)
Oral anticoagulation .83 (.38-1.80) .15 (.06-.39) .89 (.77-1.06) .43 (.29-.62) .23 (.17-.31)
Healthcare activity
Number of visits to the 6.50 (2.78-15.22) 5.89(2.68-13.01)  2.60 (2.11-3.21) 33.95 102.04 (72.98-
emergency department (22.95-50.23) 142.68)
(1 year)
Waiting time until the .98 (.96-1.00) .99 (.98-1.01) .99 (.992-.997) 1.00 (.99-1.00) 1.00 (.99-1.01)
e-consultation is
answered
In-person consultation 1 1 1 1 1
model (ref)
E-consultation model 47 (.19-1.14) .54 (.24-1.19) .94 (.78-1.13) .48 (.30-.75) 42 (.29-.62)

Note: In bold: statistically significant factors (p <.05).

Abbrevations: AF, atrial fibrillation; CI, confidence Interval; CV, cardiovascular; e-consultation, electronic consultation; OR, odds ratio.

also have been treated significantly sooner, particularly
with early OAC.

Undetected AF may increase the risk of stroke. Since
OACs are associated with a reduced risk of AF-related
stroke, e-consultation in patients with demonstrated or
suspected AF may enable early clinical evaluation and
initiation of OACs together with management of other
AF-related conditions and co-morbidities. A recent
publication assessed the temporal association between
episodes of AF and stroke in 891 patients with cardiac
implantable electronic devices. In this large cohort of pa-
tients, the increased stroke risk above baseline was high-
est within 5days of the AF episode, lasting for a duration
of 5.5 h or more.” These results are consistent with the
traditional view that AF is directly associated with isch-
aemic stroke, and therefore support the need for early AF
diagnosis, patient risk stratification, and management.

The implementation of e-consultation programs ne-
cessitates the evaluation of its impact on accessibility to

healthcare and the influence on hard clinical endpoints
such as mortality or hospital admissions. In previous pub-
lications, we have demonstrated that our e-consultation
model was associated with improved accessibility to care*
and reduced cardiovascular mortality and hospital admis-
sions.” These facts are particularly relevant in patients
with suspected or confirmed AF, since a delayed diagnosis
may lead to a poor outcome related to delayed rhythm and
rate control'*>'® and, most importantly, a delayed optimis-
ation of OAC.”

The increased rate of OAC use and the reduction in the
elapsed time for clinical assessment of patients with AF
after the implementation of our e-consultation program
may have influenced our findings. Here, we describe an
additive and synergistic effect on the outcomes of im-
proved OAC rates and early patient clinical evaluation.

Several contemporary studies have assessed the impact
of OACs on the stroke incidence in patients with AF. The
results from earlier studies suggest a decline in stroke rates
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related to increasing levels of OAC uptake.g’g’14 However,
more recent studies have, in general, not indicated pro-
gressive benefit, perhaps due to a levelling off of OAC up-
take.">” A particular limitation of all these studies lies in
defining the prevalence of known AF events and OAC up-
take among the at-risk AF population. One of the strengths
of our analysis is related to the final diagnosis of AF, which is
confirmed by experienced cardiologists and the subsequent
adjustment OAC indications according to patient risk strat-
ification. These factors may influence our results; in our co-
hort of patients with AF, the increased temporal trend rates
of OAC in patients with a demonstrated indication based on
the CHA,DS,-VASc score were associated with a reduction
in stroke incidence and an overall better outcome.
Campbell et al. recently published a 10-year study
on hospitalised AF-related stroke patients in England
and its association with OAC uptake.’ In this study in-
volving national multi-source electronic health records
between 2006 and 2016, we found that an increase in
the nationwide uptake of OACs in patients with AF and
a CHA,DS,-VASc score of >2 was significantly associ-
ated with a decline in patients that were hospitalised
due to AF-related stroke.’ From 2011 to 2016, a nation-
wide shift in the clinical use of antithrombotic strategy
in patients with AF, an increased use of OACs, and a
corresponding decrease in the use of antiplatelet drugs
among patients with AF and a CHA,DS,-VASc score of
>2 was seen. Based on our results, stroke risk reduc-
tion in patients with AF may also be related to an ear-
lier clinical evaluation and a corresponding earlier OAC
use, according to the time-related stroke risk in patients
with AF. In practice, other possible contributory factors
may be guideline changes, quality improvement initia-
tives, and increased prescription of DOACs. Our results
also suggest that an improvement in the AF patient
pathway with an early clinical assessment of patients
with confirmed or suspected AF through our integrated
electronic medical record (e-consultation) may influ-
ence the observed rate reductions in stroke and other
outcomes (emergency department visits, hospitalisa-
tions, and mortality in the first year after consultation).
The epidemiology of AF-related stroke and its asso-
ciation with DOAC uptake in Spain were recently pub-
lished.'® Data were obtained from the Registry of Activity
of Specialised Healthcare of the Spanish Ministry of Health
(RAE-MDS). Before the DOAC use, the adjusted incidence
rate (IR) of AF-related ischaemic stroke steadily increased
from 2005 (IR = 2.20 per 100,000 person/year) to 2012
(IR = 2.67). Upon DOAC uptake in AF-related ischaemic
stroke prevention, in Spain, from 2012, the IR remained
constant or decreased slightly (IR in 2018 = 2.66)."® The
DOAC uptake was a significant predictor of the rate of AF-
related ischaemic stroke in patients aged >65years. The

authors stated that while this association is based on ag-
gregate data and cannot demonstrate causality, their find-
ings suggest that a higher DOAC uptake could improve
the health outcomes in patients with AF in Spain. These
results were in line with studies on various other groups
of patients from several European countries.® In our co-
hort, over the last four years, the use of DOACs was seen
to increase, and owing to their efficiency, they have an
important role in the reduction of hospital admission due
to thromboembolic complications, as seen in reports from
other countries.>*'*

Although we acknowledge certain limitations of
our study, the large cohort of patients with AF with de-
mographic, clinical, and prognostic information inte-
grated into our electronic medical records strengthens
the relevance of the healthcare management aspects of
our findings. On the other hand, an analysis of inter-
rupted time series is the one that presents the greatest
strength among the quasi-experimental studies to esti-
mate the effect of an intervention in non-randomised
studies. Unlike cross-sectional studies, this type of anal-
ysis makes it possible to control for previous trends in
events while studying the dynamics of change in rela-
tion to the intervention. Another strong point is that it
allows intuitive visualisation of the dynamics of the re-
sponse to an intervention, in this case the inclusion of
an e-consultation in outpatient cardiology intervention,
showing whether the effects occur immediately or are
delayed, if this is temporary. or persist.

A possible information bias derived from the analy-
sis of retrospective data with limited access to the cause
of death could qualify some of our findings, although all
the deaths that occurred during our follow-up period are
available.

5 | CONCLUSION

In conclusion, we have observed an association be-
tween the outpatient care program that includes e-
consultations and an increase in OAC uptake, with
a decline in AF prevalence corrected stroke rate, and
other outcomes, such as, the need for emergency de-
partment visits, cardiovascular hospital admissions, and
mortality. While our study reports a descriptive associa-
tion and cannot demonstrate causality, our analysis sug-
gests that a lesser delay in the cardiological evaluation
and optimised OAC use, both influence improved clini-
cal outcomes in patients with AF.
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