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A B S T R A C T

Background Patients discharged from the emergency
department after a visit for severe hypertension often wait
weeks for a review, and many return with the same readings.

Methods In this pilot trial, 120 adults seen for a systolic
blood pressure of 180 mm Hg or more were randomised
to home telemonitoring with medication titration by
a community pharmacist, or to usual care. The primary
outcome was office systolic pressure at 12 weeks.

Results At 12 weeks, mean systolic pressure was 136.2 mm Hg
with telemonitoring and 145.9 mm Hg with usual care
(adjusted difference −9.4 mm Hg; 95% CI −13.8 to −5.0).
Control below 140/90 mm Hg was reached by 63% and 37%
of patients.

Conclusions Telemonitoring led by pharmacists lowered
blood pressure in the weeks after an emergency visit. A
larger trial with cardiovascular outcomes is justified.

Keywords hypertension; telemonitoring; pharmacists;
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Introduction

High blood pressure is the leading modifiable cause of car-
diovascular death. In 2019 about 1.28 billion adults aged
30 to 79 years had hypertension, and fewer than a quarter
of them had it under control.1 Each reduction of 10 mm Hg
in systolic pressure lowers the risk of major cardiovascular
events by about a fifth,2 and a target below 120 mm Hg pre-
vented more events than one below 140 mm Hg in patients
at high risk.3 European guidelines ask for control within
three months of starting treatment,4 and American ones
for a review every month until it is reached.5

Patients who come to the emergency department with
severe hypertension and no acute organ damage are a group
the guidelines say little about. Most are sent home with
a prescription and a referral to their general practitioner,
and the first review may be weeks away. Self-monitoring of
blood pressure lowers it when it is combined with a plan

for acting on the readings,6–8 and Margolis et al.9 showed
that pharmacists who adjusted treatment from transmitted
home readings improved control for a year in primary care.
Whether the same model works in the weeks after an emer-
gency visit has not been tested.

We designed a pilot trial to estimate the effect of phar-
macist-led telemonitoring on blood pressure at 12 weeks
in this group, and to measure recruitment, retention and
safety for a larger trial.

K E Y  P O I N T S

What is already known Self-monitoring lowers blood pressure
when someone acts on the readings, and pharmacists who
manage telemonitored readings improve control in primary care.

What this study adds After an emergency visit for severe
hypertension, telemonitoring with titration by a community
pharmacist lowered office systolic pressure by 9.4 mm Hg more
than usual care at 12 weeks.

Methods
Design and participants

This was a parallel-group, open-label pilot trial with 1:1 al-
location, reported according to the CONSORT statement.10

We enrolled adults aged 18 to 80 years discharged from the
emergency department of a district general hospital after
a visit with a systolic pressure of 180 mm Hg or more, with
no acute organ damage, and living within reach of a par-
ticipating community pharmacy. Patients with secondary
hypertension, an estimated glomerular filtration rate below
30 mL/min/1.73 m², pregnancy or a life expectancy under
one year were excluded.

Interventions

Each patient in the telemonitoring group received a vali-
dated monitor for the upper arm, which sent every reading
to a secure server. They measured twice in the morning
and twice in the evening on three days a week. A commu-
nity pharmacist reviewed the readings weekly and changed
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treatment by a written protocol agreed with the general
practitioners of the area, aiming at a home mean below 135/
85 mm Hg. Patients in the usual-care group were referred
to their general practitioner, as is routine.

Outcomes and analysis

The primary outcome was the mean of the second and
third of three office systolic readings at 12 weeks, taken
by a nurse who did not know the allocation. Secondary
outcomes were control below 140/90 mm Hg, return visits
to the emergency department and adverse events. Data
were collected in REDCap.11 The difference between groups
was estimated by linear regression adjusted for baseline
systolic pressure. With 60 patients per group, the trial had
80% power to detect a difference of 8 mm Hg, assuming a
standard deviation of 15 mm Hg and 10% loss to follow-up.

Results
Between January and June, 163 patients were screened and
120 were randomised; 57 in the telemonitoring group and
57 in the usual-care group attended the 12-week visit. The
groups were similar at baseline (Table 1). Patients in the
telemonitoring group sent a median of 31 sets of readings,
and the pharmacists made a median of two changes to
treatment per patient.

Home systolic pressure in the telemonitoring group
fell most in the first four weeks, and by week 10 it was
close to the target (Figure 1). At 12 weeks, the mean of-
fice systolic pressure was 136.2 mm Hg with telemonitor-
ing and 145.9 mm Hg with usual care, an adjusted differ-
ence of −9.4 mm Hg (95% CI −13.8 to −5.0). Control below
140/90 mm Hg was reached by 36 of 57 patients (63%) with
telemonitoring and by 21 of 57 (37%) with usual care.

Three patients in the telemonitoring group and nine in
the usual-care group returned to the emergency depart-
ment with raised blood pressure. Two patients in the tele-
monitoring group reported dizziness on standing after a
dose increase, and both recovered after the dose was re-
duced. No serious adverse events were related to the in-
tervention.

Discussion
In this pilot trial, telemonitoring with titration by a com-
munity pharmacist lowered office systolic pressure by about
9 mm Hg more than usual care in the 12 weeks after an
emergency visit for severe hypertension. The size of the ef-
fect is close to the 10 mm Hg that meta-analysis associates
with a fifth fewer cardiovascular events,2 and it was reached
within the three months that European guidelines allow.4

The result agrees with trials of self-monitoring in pri-
mary care, where the benefit came from acting on the read-
ings rather than from taking them.6 Pharmacists were well
placed to act. They saw the readings every week, they knew
the patients from collecting their prescriptions, and the
protocol let them change treatment without waiting for an

appointment, as the pharmacists did in the trial by Margolis
et al.9 in Minnesota.

The trial has limitations. It was small and open-label, it
was run in one health area, and 12 weeks is too short to
show an effect on events. The office readings were taken by
a nurse blind to the allocation, which limits the bias that an
open design invites. Fewer return visits to the emergency
department in the telemonitoring group are encouraging,
but the numbers are too small for a conclusion.

A multicentre trial powered for return visits and cardio-
vascular events is the next step. The rates of recruitment
and retention seen here, three in four patients screened
and 95% retained, suggest that it is feasible.
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Characteristic Telemonitoring
(n = 60)

Usual care
(n = 60)

Age, years 58.7 (11.2) 60.1 (10.4)

Women 27 (45) 29 (48)

Systolic BP at the emergency
visit

192.4 (10.8) 190.9 (9.6)

Systolic BP at randomisation 161.3 (13.5) 160.2 (12.9)

Diastolic BP at randomisation 94.8 (10.1) 93.6 (9.7)

Diabetes 14 (23) 12 (20)

Chronic kidney disease 6 (10) 8 (13)

Antihypertensive drugs, number 1.4 (1.0) 1.5 (1.1)

No treatment before the visit 19 (32) 17 (28)

Home monitor before the trial 11 (18) 13 (22)

Table 1. Characteristics of the patients at baseline.

Values are mean (SD) or number (%). BP, blood pressure, in mm Hg.

Figure 1. Mean home systolic pressure by week in the telemonitoring
group, with its 95% confidence interval. The dashed line is the home
target of 135 mm Hg.
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stitutions and results are invented for this example; the
references are to real published works.
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