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Abstract

This retrospective case series analyses the
effectiveness of the Virtual Acute Care Unit (VACU) in
managing patients with atrial fibrillation (AF). Data
from 50 patients admitted to the VACU is presented
focusing on changes in clinical parameters, medication
usage, and patient outcomes. The median age of the
patients was 76.5 years, with a gender distribution of 21
males to 29 females. Heart rate (HR) and blood
pressure measurements were recorded on admission
and discharge. Results showed a significant reduction
in HR (mean admission HR: 97 bpm, mean discharge
HR: 88 bpm, p=0.039), with no significant changes in
blood pressure. The majority of patients (41) were
managed with Bisoprolol. With a readmission rate of
12%, which is in keeping with NHS improvement
guidance on ambulatory pathways, the potential of the
VACU to improve patient outcomes and reduce
healthcare costs is convincing.
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1. Introduction

Atrial fibrillation (AF) is the most common
sustained cardiac arrhythmia encountered in clinical
practice, with a lifetime risk ranging between 1 in 3to 1
in 5 for those above 45 years of age (Linz et al., 2024).
Its prevalence increases with age. While 2% of
individuals are affected below the age of 65, this rises
sharply to 9% in those above 65 years, and approaches
18% in those above 85 years of age (Escudero-Martinez
et al., 2021). AF is associated with a significant burden
of symptoms, including palpitations, dizziness, fatigue,
shortness of breath, and chest pain, which can severely
impact the quality of life (Aliot et al., 2014).
Furthermore, AF is a major risk factor for stroke, heart
failure, and overall mortality (Chung et al., 2021). The
increasing prevalence coupled with it’s associated
morbidity and mortality makes AF a potent financial
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burden on the health service. Estimates suggest over the
next two decades this could reach as high as 4.27% of
the UK’s National Health Service (NHS) expenditure
(Burdett et al., 2022).

The management of AF typically involves a
combination of rate control, rhythm control, and
anticoagulation therapy to prevent thromboembolic
events. Traditional management often requires frequent
hospital visits for monitoring and medication
adjustments, which can be cumbersome for patients and
healthcare providers alike.

The Virtual Acute Care Unit (VACU) is the 'virtual
ward' for the Royal Berkshire Hospital, a District
General Hospital in the south of England. This model
offers a promising alternative by providing remote
monitoring and management of AF patients. This
approach leverages telehealth technologies to
continuously monitor patients' vital signs and adjust
treatments in real-time. The VACU aims to reduce the
need for hospital visits, improve patient outcomes, and
enhance the overall efficiency of healthcare delivery,
thereby providing a financial benefit to the service.

This case review evaluates the effectiveness of the
VACU in managing AF patients by analysing heart rate
(HR) and blood pressure (BP) changes, as well as
medication adjustments, during their stay. By
understanding the impact of the VACU on these clinical
parameters, we hope to provide insights into the
potential benefits and challenges of this innovative care
model.

2. Methods

Data were collected for 50 consecutive patients
admitted to the VACU with AF between 13th June 2023
and 27th February 2024. Patients were provided with
KardiaMobile devices (ALIVECOR Ltd.) (see figure 1)
and Omron BP cuffs, which are considered highly
accurate for measuring BP in patients with atrial
fibrillation. These devices allowed patients to provide
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their clinician with relevant clinical parameters (HR,
cardiac rhythm, BP) on a regular basis (typically daily).

Figure 1 (above).KardiaMoBriIe device used for
remote upload of cardiac rhythm and HR.

They were followed up daily with telephone or
video calls, during which their symptoms (using the
European Heart Rhythm Association score) were
assessed alongside the clinical parameters provided by
the patient. Management of patients was stratified
according to a treatment algorithm (refer to Figure 2).

VACU assessment
Including review of: BP, Kardia, EHRA score, symptoms from medication
(bleeding and dizziness)

! l l

*HR < 110bpm *HR 110 — 150 bpm *HR > 150bpm or
*EHRA score 1 or 2a *haemodynamically haemodynamically
*BP stable stable unstable
rate controlled *bleeding
*non-compliance
1 with medication
Consider l
discharge Up-titrate
rate control Bring patient
medication back to hospital:
either ED/SDEC

+/- discussion
with cardiology

Figure 2 (Above). Treatment stratification algorithm
for VACU.
EHRA — European Heart Rhythm Association; ED —
Emergency Department; SDEC — Same Day
Emergency Care

Where indicated, medication doses were up or
down-titrated and the patients continued to be followed
up until they met the criteria for discharge

Clinical parameters (HR, BP, EHRA symptoms)
and medication regimen (including the doses of
Bisoprolol and the need for additional drugs) were
reviewed by the clinician at regular intervals throughout
the admission, including both on admission and
discharge. Statistical analyses, including the Wilcoxon
signed-rank test, were conducted to assess changes in
clinical parameters.

3. Results

We analysed data from 50 consecutive patients
admitted between 13th June 2023 and 27th February
2024 (see table 1). The majority of patients were able to
use the Kardia device successfully (only two patients
had difficulties using the equipment) as well as the

Omron blood pressure cuffs.

Category Statistic/Information

Median Age 76.5 years (range: 27
to 93 years)
Gender Distribution 21:29 (M:F)

Ethnic Distribution

38 White British, 11
Other, 1 Black

Referral Sources

23 from ED, 16 from

SDEC, 4 from AMU,

2 from Cardiology, 5
other

Primary Rhythm

45 AF, 2 atrial flutter,
3 other rhythms

Length of Stay Median: 5 days (IQR:
3.75-9,range: 1 - 28
days)
Heart Rate  Analysis
(bpm)

Admission Heart Rate

Mean: 97, SD: 23

Discharge Heart Rate

Mean: 88, SD: 24

Blood Pressure Analysis
(mmHg)

Admission Systolic BP

Mean: 123; SD: 25

Admission Diastolic BP

Mean: 84; SD: 16

Discharge Systolic BP

Mean: 124; SD: 14

Discharge Diastolic BP

Mean: 80, SD: 12

Medication Usage

Bisoprolol 41
Propranolol 1
Carvedilol 1
Second agent 11 (flecainide: 5,
digoxin: 6)
Re-admissions

AF with rapid ventricular 5

rate

Suspected stroke 1

Other (non-AF related) 1

Table 1 (Above). Summary of demographic data,
analysis of clinical parameters, medication usage
and re-admissions.

ED — Emergency department; SDEC — Same Day
Emergency Care; AMU — Acute Medical Unit
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The median age of the patients was 76.5 years
(range: 27 to 93 years). The cohort consisted of 21 males
and 29 females. The ethnic distribution included 38
White British, 11 Other and 1 Black patient. The referral
sources were 23 from the Emergency Department, 16
from the Same Day Emergency Care Unit, 4 from the
Acute Medical Unit, 2 from Cardiology, and 5 from
other sources. The primary rhythm was AF in 45
patients, atrial flutter in 2 patients, and other rhythms in
3 patients. The median length of stay (LOS) was 5 days,
with an interquartile range (IQR) of 3.75 - 9 days and a
total range of 1 - 28 days.

The mean heart rate on admission to the VACU was
97 (SD 23) and on discharge from the VACU 88 (SD
24). Using Wilcoxon rank analysis, there was a
statistical difference in the admission and discharge
heart rates (p=0.039) (see figure 3 and 4).
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Figure 3 (Above). Box and whisper plot of the
absolute heart rate on admission and discharge
from VACU. (Using Wilcoxon rank analysis p=0.039)
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Figure 4 (Above). The percentage change in heart
rate between admission and discharge from VACU.

The mean admission systolic BP was 123mmHg
(SD 25) and the diastolic was 84mmHg (SD 16). On

discharge, the mean systolic BP was 124mmHg (SD 14)
and diastolic was 80mmHg (SD 12). There was no
statistical difference in the systolic (p=0.653) or
diastolic (p=0.131) blood pressure.

Bisoprolol was the main rate controlling drug agent
used in 41 patients with 1 patient on propranolol and 1
on carvedilol. 4 patients were not on any rate controlling
agent on admission because they had either cardioverted
back into sinus rhythm; had an adequate rate on
admission; or had not started their prescription given by
their referrer. In 11 patients an additional agent was
required, flecainide in 5 patients and digoxin in 6.

7 patients required re-admission. 5 were due to
decompensation from AF with a rapid ventricular rate.
One patient was found to have neurological signs and
symptoms prompting admission to exclude a stroke.
One patient’s readmission was completely unrelated to
their AF. Excluding the readmission unrelated to AF,
this gives a readmission rate of 12% which is in keeping
with NHS improvement guidance on ambulatory
pathways.

4. Discussion

This retrospective analysis shows it is feasible to
monitor patients remotely using KardiaMobile devices
and to titrate medications accordingly, providing safe
care for the patient and a financial benefit for the
hospital.

As would be expected, there was a statistically
significant reduction in the heart rate from admission to
discharge from VACU but without any meaningful
difference in BP again reflecting the effectiveness of
remote monitoring and management together with the
safety of such a strategy

The increase in the average dose of bisoprolol and
the necessity for secondary medication in some patients
underscore the need for personalized treatment
adjustments in the management of AF and the ability for
the VACU model to deliver this with nuance and safety.

The median length of stay (LOS) for patients in the
VACU was 5 days. On the assumption that all these days
would have been consumed as inpatient days and
considering the NHS daily stay tariff for an inpatient bed
is approximately £400 (Department of Health and Social
Care, 2023), the cost savings can be substantial. In this
cohort of patients, a total of 250 inpatient days were
saved, resulting in a cost benefit of £100,000.

The readmission rate suggests the VACU structure
is adept at recognising clinical symptoms and signs of
deterioration and taking prompt action (either through
increased frequency of review, medication titration, or
prompt readmission), ultimately ensuring safety of the
patient in the community.
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The reduced LOS and improvement in HR
emphasises the safety, efficiency and financial benefits
of the VACU model. There is a potential for these
benefits to be seen with telehealth management of other
chronic conditions.

There are obvious weaknesses to this research — it
is a retrospective analysis and so the statistical analysis
was not powered to a particular outcome. It is also a
single site sample within the NHS so it isn’t clear if this
would be reproducible or relevant to other healthcare
systems.

5. Conclusion

The VACU model demonstrates a cost-effective,
clinically efficient and safe approach to managing AF,
highlighting the potential for broader implementation of
telehealth solutions in chronic disease management.
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