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Abstract

BACKGROUND The effective diagnosis and management of hypertension is one of the mostimportant
parts of cardiovascular prevention internationally and this is no different in the United Kingdom.
Approximately 14% of the UK population currently receive treatment for hypertension. Recent UK guide-
lines from the National Institute of Health and Care Excellence have placed greater emphasis on the
utilization of out-of-office measurement of blood pressure to more accurately diagnose hypertension.

OBJECTIVE The aim of the present study was to provide a state-of-the-art review of the evidence for
screening, diagnosing, and managing hypertension, as implemented in the United Kingdom, with an
emphasis on the role of self-monitored and ambulatory blood pressure monitoring in routine clinical care.
METHOD Consideration was given to the use of ambulatory and home monitoring to confirm a
diagnosis of hypertension and the use of self-monitoring and self-management to monitor and guide
treatment. The evidence for the use of self-monitoring in patients with hypertension was examined, both
in isolation, and in combination with lifestyle and treatment interventions.

FINDINGS There is a place for self-monitored blood pressure in specific underresearched populations
such as the elderly, specialist conditions, ethnic groups, and during pregnancy and this is discussed here.
CONCLUSIONS The evidence supporting the use of out-of-office monitoring in all aspects of routine
clinical care has increased substantially in recent years and is reflected in increased utilization by patients
and clinicians alike. Several areas require further research but it is clear that out-of-office monitoring is here
to stay and is fast becoming an important part of hypertension management in the United Kingdom.
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INTRODUCTION: HYPERTENSION IN A risk factor for cardiovascular disease

(CVD)

UK CONTEXT worldwide—is an important part of preventative
care as provided in the United Kingdom.l’2
The detection and treatment of hypertension Approximately 14% of the UK population receive

(HTN)—perhaps the most important modifiable treatment for HTN, mostly delivered

through
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primary care and led by general practitioners (family
physicians), working in tandem with nursing, phar-
macy, and administrative collealgues.3 Utilizing the
integrated nature of the National Health Service
(NHS), specialist input into HTN management
concentrates on the identification and treatment of
secondary HTN and the ongoing management
of difficult cases such as those with resistant HTN
or complex comorbid disease.” National UK policy
is guided by evidence-based national guidelines for
HTN developed by the National Institute for Health
and Care Excellence (NICE). Since 2011, these
guidelines have placed much greater emphasis on
the utilization of out-of-office measurement of blood
pressure (BP) using ambulatory (ABPM) and home
or self-monitored blood pressure (SMBP).

This study seeks to provide a state-of-the-art
review of the evidence for screening, diagnosing,
and managing HTN as implemented in the United
Kingdom, with an emphasis on the role of SMBP
or ABPM (definitions in Table 1) in routine clinical
care. Consideration is given to the current evidence
underpinning methods of screening and diagnosis
with home and ABPM, optimum treatment targets
and protocols for managing HTN with self-
monitored readings, and the evidence for using
SMBP in specialist subpopulations such as the
elderly, multimorbid, certain ethnic groups, and in
pregnant women.

DIAGNOSING HYPERTENSION IN A UK
CONTEXT

Screening for Hypertension. Hypertension is typi-
cally detected in the United Kingdom through

either opportunistic or systematic screening in a
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primary care setting.(7 Opportunistic screening is
part of the UK pay-for-performance program and
results in about 90% of all adults >40 years of age
having a BP check within a 5-year time period.
Systematic screening has increased in recent years
through the introduction of the NHS health check
in 2009, where patients aged 40 to 74 years with no
history of CVD are invited for assessment of risk
factors including BP. Uptake of this program has
not been universal,®’ with nonattenders citing rea-
sons for nonattendance such as a lack of under-
standing about what it involves and that such
screening is not a priority.10 However, in those who
do attend, recent studies have suggested that high
BP, requiring further diagnostic testing, is detected
in 34% men and 25% of women,'' and there is
some evidence that a systematic approach to
screening can increase detection of HT'N compared
with opportunistic screening.]2

An alternative and novel approach to screening
in primary care is through self-screening in the
community. This involves nonphysicians or individ-
uals measuring their own BP in settings such as
pharmacies, libraries, or supermarkets.”” Most self-
screening is opportunistic and a recent review of
nonphysician screening for HTN identified wide
variation in the uptake of screening by eligible
patients (6%-99%), with variation consistent across
settings.” Few studies followed up participants
adequately, but in those that did, approximately
0.5% to 6.6% of participants screened went on to
have a new diagnosis of hypc:rterlsiorl.14’15 At the
moment, such screening in the United Kingdom
is on an ad hoc basis but it is growing with several
large pharmacy groups in particular offering it as a

5

service.

Term

Table 1. Definitions of Blood Pressure Measurements Described in Present Study

Definition

Clinic blood pressure

24-hour ambulatory blood pressure

Daytime ambulatory blood pressure

Night-time ambulatory blood pressure

Out-of-office blood pressure
Out-of-office hypertension

Home-clinic blood pressure difference

Clinic blood pressure reading from a single clinic visit using a mercury or electronic
sphygmomanometer

Ambulatory blood pressure measured at 15- to 60-min intervals over 24 h (intervals vary
between day- and night-time periods)

Ambulatory blood pressure measured at 15- to 30- min intervals during the daytime
(definition of daytime varies, but is typically from 7 AM to 11 PM)

Ambulatory blood pressure measured at 30- to 60-min intervals during the night
(definition of night-time varies, but is typically from 11 PM to 7 AM)

Home blood pressure (or self-monitored blood ~ Mean of 6 d of self-monitored blood pressure readings (readings typically taken in the
pressure) morning and/or evening) after discarding the first days’ readings

Daytime ambulatory blood pressure or home blood pressure

Daytime ambulatory blood pressure or home blood pressure >135/85 mm Hg

The difference between out-of-office blood pressure and automated blood pressure

measured in the clinic
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Diagnosis of Hypertension. In those patients who
screen positive for possible HTN, accurate measure-
ment of BP is essential to confirm a diagnosis of
HTN." Traditionally, this has been achieved
using clinic measurements based on individual
readings taken on several different occasions. &%’
However, it has long been recognized that home
or ambulatory (out-of-office) BP provide more
accurate estimates of the patients’ true mean BP.”’
This is in part because multiple readings are taken
(giving a statistical advantage) and measurements
taken outside of a clinic environment (during
ordinary activity) are better correlated with long-
term cardiovascular outcomes including stroke.”* "

Clinic BP readings often are different from the
corresponding out-of-office BP. Those with high
clinic BP readings (>140/90 mm Hg), but normal
mean out-of-office pressure (<135/85 mm Hg)
are considered to have white-coat HTN.”” These
patients have a cardiovascular risk similar to patients
with normotension, are at risk for overtreatment but
do need following up for future development of
HTN.* Conversely, patients with high out-of-
office BP (>135/85 mm Hg) but normal clinic
BP (<140/90 mm Hg) have an increased risk for
target organ damage% and cardiovascular morbidity
and morta.li'fy,27’28 but often remain unrecognized
and therefore potentially undertreated. Thus, rely-
ing on clinic BP alone can lead to incorrect classifi-
cation of BP status and hence inappropriate
management.”””"
Use of Ambulatory BP in the Diagnosis of HTN. In
the United Kingdom, NICE guidelines recommend
that patients undergo daytime ambulatory or home
monitoring if BP is raised in the clinic, to confirm
a diagnosis of HTN (Fig. 1),” a recommendation
now supported—at least in draft form—in the
United States by the Preventive Services Task
Force.*’ This new approach to diagnosis has been
found to be cost-effective because the additional
costs of out-of-office measurement are more than
counter-balanced by the reduction in drug and
follow costs from misdiagnosis.17 Using ABPM to
confirm a diagnosis of HTN was found to reduce
costs (between US $70 and $457 per patient) and
increase quality of life postdiagnosis (through better
targeting of care—incremental quality-adjusted life-
years (QALY) between —0.004 and 0.022 per
patient) in men and women of all ages.17

While reducing white-coat HTN, and the
white-coat effect, this strategy may arguably lead
to unnecessary monitoring for some patients with
very high BP and will not capture patients with
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masked HTN. However, even in individuals
with very high clinic pressures, a white-coat effect
is still common and potentially white-coat HTN
can still exist. In Europe32 and North America,”***
clinical guidelines recommend that out-of-office
monitoring be considered when white-coat and
masked HTN is suspected—for example in the
case of high clinic pressures with no end-organ
damage and frequent side effects. These guidelines
suggest various patient characteristics that might
predispose someone with white-coat or masked
HTN,* although the large number of predictors
makes their use in guiding targeted out-of-office
monitoring imprat(:ticatl.35 Future research should
focus on strategies that allow better targeting of
out-of-office BP monitoring for detection and man-
agement of masked HTN in routine practice.

Use of Self-monitored BP in the Diagnosis of
HTN. The additional prognostic value of ABPM
over office readings has been well estab-
lished?1?*2#3%37  and  evidence suggests  that
SMBP readings, taken at home, are superior prog-
nostically for cardiovascular outcomes.”® A recent
systematic review looked at the relationship between
home and clinic BP compared with all-cause mor-
tality, cardiovascular events, and mortality. The
authors found that SMBP had a significantly greater
predictive value for all-cause (hazard ratio [HR] per
10 mm Hg increase in systolic BP [SBP]: 1.14; 95%
confidence interval [CI], 1.01-1.29) as well as car-
diovascular mortality (HR, 1.29; 95%, CI 1.02-
1.64), and cardiovascular events (HR, 1.14; 95% CI,
1.09-1.20).**

A comprehensive 2011 systematic review
assessed studies that made an HTN diagnosis
with clinic or home BP measurements compared
with an ABPM measurement. The authors con-
cluded that neither home nor clinic measurements
were sufficiently accurate compared with a reference
standard of ABPM.” However, there were very few
studies at the time that looked at the use of SMBP
for the diagnosis of HTN. Since then, 2 studies
have been conducted: One analyzed patients from
a HTN clinic and recorded high diagnostic test per-
formance for SMBP compared with ABPM,*? and
the other reported high sensitivity and modest spe-
cificity but utilized a community-based cohort with
a lower prevalence of sustained hypertension (54%
vs 65% in untreated patif:nts).40 Overall, ABPM
retains its preeminence over SMBP in diagnosis at
least.

Both European Society for Hypertension
(ESH)*> and NICE guidelines5 suggest that
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Figure 1. Current algorithm for diagnosis of hypertension in the United Kingdom. BP, blood pressure.

SMBP can be used as an alternative if ABPM is not
available or tolerated. Current diagnostic (and treat-
ment) thresholds for out-of-office measurement are
based on previous work that compared 8575 ABPM
to contemporaneous clinic readings taken by trained
staff.”’ The research found that the equivalent day-
time mean ABPM for an office measurement of
140/90 mm Hg was 4/3 mm Hg less, which has
led to an ABPM and SMBP diagnostic threshold
of 135/85 mm Hg (Table 2).*! This same threshold
is recommended in almost all current international
hypertension  guidelines.”******  However, one
s.tudy43 suggests that the systolic threshold in partic-
ular may be too high. Studying a hypertensive pop-
ulation, the study found that thresholds of 130/85

mm Hg, and 145/90 mm Hg for grades 1 and 2
HTN (Table 2) better predicted outcomes for cardi-
ovascular events over an 8-year follow—up.43 A
recent study comparing home and daytime ABPM
in 270 participants found that ABPM readings
were higher than the corresponding self-measured
BP readings, suggesting that lower thresholds may
be more appropriate for home realdings.44 Despite
this, for the time being the international unanimity
of 135/85 mm Hg at home being equivalent to
140/90 mm Hg in the clinic is likely to prevail.

Treatment of HTN in the United King-
dom. Hypertension can be classified into 3 groups,
according to clinic BP level, which are used to guide

treatment: stage 1 (mild, 140-159/90-99 mm Hg),
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Table 2. Current UK Classifications of Hypertension According to Clinic and Out-of-Office Blood Pressure Level

Clinic SBP Out-of-office SBP Clinic DBP Out-of-office DBP

Category Thresholds (mm Hg) Thresholds (mm Hg) Thresholds (mm Hg) Thresholds (mm Hg)
Optimal <120 <80

Normal 120-129 80-84

High normal 130-139 <135 85-89 <85

Grade 1 HTN 140-159 135-149 90-99 85-94

Grade 2 HTN 160-179 >150 100-109 >95

Grade 3 HTN >180 >110

DBP, diastolic blood pressure; HTN, hypertension; SBP, systolic blood pressure.

stage 2 (moderate, 160-179/100-109 mm Hg), and
stage 3 (severe, >180/110 mm Hg) (Table 2). In
the United Kingdom, treatment is recommended
for all patients with stage 2 or 3 HT'N, with treat-
ment for stage 1 dictated by risk (see later).

Angiotensin-converting enzyme (ACE) inhibi-
tors or low-cost angiotensin II receptor blockers are
recommended for patients <55 years, and calcium
channel blockers for those aged >55 or of African
or Caribbean 01rigir1.5 These recommendations are
based on the original ABCD concept from Morris
Brown’s work comparing systematic monotherapy
treatment cycles rotating through angiotensin-con-
verting-enzyme (ACE) inhibitor (A), b-blocker
(B), calcium-channel blocker (C) and diuretic (D)
therapies in order to optimise treatment™. This has
been modified in the light of subsequent trial evidence
and cost-effectiveness modelling to ACD with beta
blockers no longer recommended first line.>*0*
Others have argued that reducing BP per se is more
important than choice of drug.”**

A key difference between UK practice and that
from elsewhere has been the change from the use of
thiazide diuretics—bendroflumethiazide was for
many years the UK thiazide diuretic of choice—to
the use of thiazide-like diuretics.” This was in light
oflimited data suggesting benefit from low-dose thia-
zide diuretics and resulted in recommendations for
the use of indapamide and chlorthalidone.*’ These
recommendations have been supported by subse-
quent meta-analyses.”””" For fourth-line drug
choices, data had been sparse with only a weak recom-
mendation for the use of spironolactone. This recom-
mendation has been justified by the results of the
PATHWAY 1I study, showing that spironolactone
in these circumstances lowered BP by around double
that of a B-blocker or ACE inhibitor.’”

The treatment of patients with stage 1 HTN in
the United Kingdom is less intensive than else-
where, particularly in the United States. UK

guidelines suggest that only those with stage 1
HTN and additional risk factors (eg, diabetes, renal
disease, or high estimated CVD risk) should receive
antihypertensive treatment.” This is because of the
paucity of evidence to support pharmacologic treat-
ment in grade 1 HTN without additional risks: A
Cochrane review”> examined 8912 patients from 4
clinical trials investigating the benefits of treating
uncomplicated mild HTN compared with placebo.
No significant reduction in mortality was found
with treatment (risk ratio, 0.85; 95% CI, 0.63-
1.15), nor was any reduction in coronary artery dis-
ease, stroke, or total cardiovascular events observed
in a subgroup of 7080 patients. The authors and
subsequent commentators’”* pointed to a lack of
power in previous trials and meta-analyses to show
significant results because of low event rates and rel-
atively short follow-up in the population of interest.
The Blood Pressure Treatment Trialists’ subsequent
work suggests that low-risk patients can gain benefit
from treatment, albeit with high numbers needed to
treat.” The result of expert opinion in rationalizing
these data is that UK guidance promotes lifestyle
modification in low-risk patients with stage 1
HTN® whereas guidelines from Europe® and
America*****” encourage drug therapy. The results
of SPRINT (Systolic Blood Pressure Intervention
Trial) may affect these guidelines. SPRINT
included 9361 patients at increased cardiovascular
risk with a baseline SBP of 130 mm Hg or more.
Patients were randomly assigned to a standard BP
target of 140 mm Hg versus an intensive target of
120 mm Hg and primary composite outcome was
myocardial infarction, acute coronary events, stroke,
heart failure, or death from cardiovascular causes.
The trial was stopped after 3 years due to the signif-
icantly lower rate of primary outcomes in the inten-
sive treatment group (1.65% versus 2.19% per year;
HR, 0.73; 95% CI, 0.64-0.89; P < .001). All-cause

mortality was lower in the intensive treatment group
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(HR, —0.73; 95% CI, 0.60-0.90; P = .003).
Patients in the intensive treatment group had higher
rates of serious adverse events but not injurious falls.
However, given the significance of the differences in
cardiovascular events and all-cause mortality
between the standard and intensive treatment
groups, UK and international guidelines seem likely
to recommend lower BP targets for high-risk
patients in the future.”®

Treatment targets in the United Kingdom largely
mirror those from elsewhere, particularly since Euro-
pean and US guidelines have dropped previous more
aggressive targets.”>® The net effect is that there is
almost uniform acceptance of a 140/90 mm Hg target
for those with essential HT'N requiring treatment
with lower targets in diabetes and perhaps stroke.
This is relaxed to 150/90 mm Hg for older patients
with divergence from the United States only in terms
of the age threshold at which this occurs (Joint
National Committee on Prevention, Detection,
Evaluation and Treatment of Blood Pressure [JNC]
8: >65 years; NICE: >80 years). These may change
radically over the coming years given the significance
of the results of the SPRINT trial.”®

In patients prescribed drug therapy, monitoring
is essential to ensure BP is controlled to target
and patients remain adherent to medication. Tradi-
tionally in the United Kingdom, monitoring has
involved repeated visits to the general practitioner
in a primary care setting at 6- to 12-month inter-
vals. However, the advent of cheap, automated BP
monitors has encouraged more SMBP in routine
clinical practice.
Self-monitoring. Self-monitoring  provides  an
opportunity to gain important data regarding BP
control and to avoid overtreatment of those with a
significant white-coat effect. In the United King-
dom, it is estimated that around 30% of a hyper-
tensive primary care-based population monitor their
BP at home, which is similar if slightly lower than
seen in equivalent populations in the United States
and Canada.””®’ Guidelines, as previously dis-
cussed, recommend self-monitoring largely as an
adjunct to ABPM for the diagnosis of HTN, but in
practice self-monitoring has found a significant
place in the ongoing management of HTN: a survey
of 557 family physicians in the United Kingdom
with patients who self-monitor, showed that >80%
used self-monitoring for ongoing management
compared with 37% who used it for diagnosis.®'

Data to support such use are available: A com-
prehensive systematic review and meta-analysis
found that self-monitoring alone versus usual care
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in 26 studies of moderate-strength evidence led to
significant BP reductions at 6 months (3.9 mm
Hg for SBP and 2.4 mm Hg for diastolic [DBP]),
but not at 12 months.”> When self-monitoring
was combined with additional support, the effect
size was greater and appeared to last longer.
Twenty-five high-strength evidence studies com-
paring SMBP plus additional support with usual
care showed reductions in SBP of between 3.4
and 8.9 mm Hg at 12 months.®’

Additional support in the included studies
ranged from regular face-to-face counseling or tele-
counseling provided by nurses or pharmacists (giv-
ing the opportunity for disease management,
education, or checking BP) to behavioral interven-
tion classes covering nondrug therapies or medica-
tion management, telemonitoring, or web-based
tools with or without counseling and miscellaneous
support including medication tracking tools, hyper-
tension information leaflets, and home visits. Inter-
estingly however, few studies have explicitly
compared the titration of antihypertensive medica-
tion on the basis of home or clinic readings.()2

There has been some concern about the accuracy
of BP readings reported by patients.“ Two studies
looked at the accuracy of reporting in patients
who were measuring the readings as part of routine
clinical practice and unaware that the home monitor
recorded readings. A sample of 39 patients found a
difference of 10 mm Hg or more between recorded
and automatic SBP readings in 23% of patients and
a difference of 5 mm Hg or more between recorded
and automatic DBP readings in 36% of patients.(74
Another study found that 36% of reported BP read-
ings were lower than the stored readings and 9% of
reported BP readings were higher than the stored
measurements.®’ Telemonitoring, where BP read-
ings are transmitted electronically from the monitor
to the general practitioner or health professional, is
the obvious solution to these issues and has been
shown to improve BP control compared with clinic
monitoring.()(’ However, the costs of this, to date,
have precluded its use on a wide scale in the United
Kingdom. There has, however, been some use of
simple text-based telemonitoring in the NHS, for
instance the “Florence” s.ys'cem.67

The protocols recommended for self-monitoring
in the United Kingdom are similar to those recom-
mended by Pickering and colleagues in their 2008
“Call to Action” and similarly by the ESH.®**’
The data underlying these are not particularly robust
but evidence is accumulating that around 4 to 5 days
of monitoring is probably 0ptimal.40
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Few studies have looked at the long-term benefit
of self-monitoring, and none in a UK context:
Two US studies followed up patients for between
24 and 60 months.”””" Both showed a significant
reduction in SBP and DBP, which is reassuring.
Data on “hard” clinical endpoints are similarly
sparse: One study included hypertensive patients
with overt diabetic nephropathy who self-
monitored and self-titrated their BP compared
with patients receiving routine care over 5 years.
The intervention was associated with less frequent
primary endpoints and longer survival, although
patients were not randomly allocated to the treat-
ment groups.”” One Japanese trial that aimed to
assess the benefit of a lower, self-monitoring-led
BP target, failed to detect a difference between
groups, largely because participating physicians
ignored the study protocol leading to very similar
achieved BPs.”® Taken together, these data suggest
that more evidence is required before UK guidance
recommends self-monitoring for ongoing routine
management in hypertension. Trials currently
recruiting should provide better data.”*
Self-management of HTN. One area where the
United Kingdom has led internationally, is in the
concept and trialing of self-monitoring with self-
titration of antihypertensive medication. One small
study in Canada previously suggested that this
technique might help with the control of BP.” The
TASMINH2 (Telemonitoring ~ and  Self-
Management in Hypertension 2) and TASMIN-
SR (Targets and Self-Management for the
Control of Blood Pressure in Stroke and at Risk
Groups) trials tested the concept in landmark
studies showing that, with adequate training,
patients could safely self-monitor and self-titrate,
following predetermined plans agreed with the
family physician at baseline. In the former trial,
patients with essential HTN who self-managed in
this way had significantly lower SBP after 1 year:
mean systolic difference 5.4 mm Hg (95% CI, 2.4-
8.5). The effect was probably mediated by the
additional medication implemented by those who
self-managed and there was little evidence of
increased side effects in this group.”® Subsequent
economic analysis showed the intervention to be
cost-effective with incremental cost-effectiveness
ratios of US $2299 per QALY for men and
$6968 per QALY for women.”” Patients liked self-
management and were largely confident about self-
titration.”® Fidelity to the trial procedures showed
that although not all titration opportunities were
taken, patients still followed the protocol better (on
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about 55% of occasions) than doctors in similar
situations (25%-41%).”*"*%

The TASMIN-SR trial tested a development of
the self-titration intervention in a hypertensive pop-
ulation with multiple morbidities (stroke, coronary
heart disease [CHD], diabetes, and/or chronic kid-
ney disease [CKD]).*! Patients again monitored
and titrated their own BP at home over 12 months
according to a plan devised in collaboration with
their general practitioners. At 12 months, office
SBP was 9.2 mm Hg (95% CI, 5.7-12.7) lower
than the usual care group, again probably explained
by an increase in medication usage but with no
increase in side effects. Taken together, these stud-
ies suggest that for the right patients, self-
management can be a very effective intervention.
To our knowledge, no data currently exist describ-
ing the implementation of self-management in the
United Kingdom.

MANAGEMENT OF HTN IN SPECIAL
GROUPS

Hypertension affects such a large proportion of the
population—in the United Kingdom >7 million
people—that it is inevitable that modern manage-
ment must encompass several special groups. This
section discusses these groups in further detail,
both with respect to their overall care and with spe-
cific consideration of the role of self-care.
Older Patients. The population is aging
consequently, the number of people living with age-
related chronic conditions is incrf:asing.84 Hyper-
tension is the number 1 comorbid condition in older
people with multiple chronic conditions®” and 52%
of those aged >80 years are prescribed >2 anti-
hypertensive medications (equivalent ~1.25 million
people in the United Kingdom).*® The HYVET
(Hypertension in the Very Elderly) trial®” showed
that moderate reduction of BP in a fit elderly
population (with baseline SBP of >160 mm Hg and
a target of <150 mm Hg) is beneficial in terms of
preventing stroke and CVD.*” This approach has
been widely accepted in clinical guidelines and
routine clinical practice, although it is unclear
whether these findings are generalizable to less
healthy, frail, older patients, those with multiple
morbidities or those with lower baseline BP, all of
whom may be at higher risk for adverse events such
as falls."> Indeed, some evidence suggests that
larger BP reductions and multiple antihypertensive
prescriptions in older people may be harmful” % A

recent meta-analysis, which included the HYVET

82,83
283 and
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trial, suggested that despite benefit from modest
reductions in SBP, larger reductions in SBP and
higher intensity treatment may be associated with
increased all-cause mortality.%

Because of the increased risk for adverse events in
older people,” careful monitoring of the BP
response to treatment and potential side effects is
required and SMBP offers such an option. The
majority of SMBP trials have been conducted in
younger cohorts (50-65 year olds),”® with a few
small trials targeting patients aged >60 years.”"”

Meta-analysis suggests that SIMBP is as effective
at reducing BP in older patients compared with
younger patients (mean SBP reduction of 1.93
mm Hg for those aged >60 years versus 1.69 mm
Hg for those aged <60 years).g3 Future trials should
explore the effectiveness of SMBP in the manage-
ment of HTN in older patients.

Multiple Morbidities. Many people in the United
Kingdom have >1 chronic condition (multiple mor-
bidity, 23%), leading to difficulties in management,
as much of the evidence base is confined to single
diseases.®* One of the most common comorbid
conditions is HTN: Only 22% have HTN without
comorbidity and the literature suggests that the
highest prevalence of 2-disease clusters includes
HTN as one of the diseases.**”® Few HTN trials
exclusively target patients with multiple morbidities
and those that do tend to be in particular groups
such as stroke, CHD, or diabetes, considered sep-
arately here. Interestingly, in a post hoc analysis, the
HYVET investigators found that the frailty index
did not interact with the observed treatment
effect.”’ Although clearly frailty and multiple mor-
bidity are related, they are different concepts. There
is some evidence that self-management of BP can
result in small, nonsignificant improvements in
outcomes of patients with multiple morbidities.”®
Indeed, the recent TASMINH-SR trial of self-
monitoring with self-titration in patients with
multiple morbidities found that self-management
significantly lowered Bp.*

Diabetes. The UK thresholds for the treatment of
HTN in individuals with type 2 diabetes are a clinic
BP of <140/80 mm Hg, or <130/80 mm Hg if
there is kidney, eye, or cerebrovascular damage.g()
These are informed by the results of the
ACCORD (Action to Control Cardiovascular Risk
in Diabetes) trial, which showed that patients tar-
geted to tighter SBP control (<120 mm Hg) did
not show any significant reduction in the incidence
of cardiovascular events compared with patients

with an SBP target of >130 mm Hg.w0
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However, the recommended treatment targets
vary between guidelines; ESH suggests a target
<140/85 mm Hg,>* the JNC 8 suggests a target
of <140/90 mm Hg,% and the Canadian Hyper-
tension Education Program (CHEP) recommends
<130/80 mm Hg."”" First-line antihypertensive
therapy in the United Kingdom is usually an
ACE inhibitor based on cost assessment.””!%?

There are no specific recommendations for self-
monitoring in patients with diabetes but home
thresholds should probably be adjusted for lower
DBP (ie, 135/75 mm Hg).”” Few UK trials have
examined self-monitoring of BP in a population
with diabetes, but examples of US studies include
a trial in Washington in which participants had
HTN and either diabetes or renal disease. The study
showed self-monitoring alone had no effect,
whereas self-monitoring with nurse management
showed significant reduction in SBP.'" A large
New York trial, including hypertensive patients
with diabetes, showed that those without diabetes
had a greater increase in BP control.'”*

Finally, a study of veterans in Iowa exclusively
recruited patients with diabetes and HTN.'” The
authors reported that self-monitoring alone over a
6-month period did not improve SBP control; how-
ever, when self-monitoring was combined with
nurse management, a significant decrease in SBP
was observed and this difference was maintained
for 6 months after the intervention.'”” These studies
suggest cointerventions such as nurse support may
be important for this group as a complement to
self-monitoring.

Chronic Kidney Disease. There is limited evidence
for the diagnostic and treatment thresholds in a
hypertensive population with CKD and this is
reflected in the guidelines. UK guidelines do not
suggest a specific threshold for patients with
CKD (<140/90), unless they are also diabetic
(<130/80),” the JNC also suggests a threshold
of <140/90 mm Hg. Home and ambulatory
thresholds are not specifically recommended in
patients with CKD so they should remain at 135/
85 for stage 1 HTN. Although several randomized
controlled trials of self-monitoring of BP have
included patients with CKD,”®81:103,106-108 thare
are none we are aware of that have specifically
looked at thresholds and methods of self-
monitoring in this population.

Ethnic Minority Groups. The incidence of HTN
varies by ethnic group and south Asians, Afro-
Caribbeans, and people of African descent have a
greater risk for HI'N, around 3 to 4 times greater in
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those of African descent and 2- to 3-fold higher in
South Asians.'””"'? The increased susceptibility to
HTN results in greater mortality from stroke and
end-stage renal disease in patients of an Afro-
Caribbean or West African background (although
not from CHD), and greater mortality from CHD,
stroke, and end-stage renal disease in those of South
Asian descent. The pathology behind this is not
tully understood but it is likely to be a mixture of
genetic and environmental factors.''! These find-
ings are consistent in US populations where the
prevalence of HTN in the black population is sig-
nificantly higher than white and Hispanic pop-
ulations.’™” In the current UK guidelines, calcium
channel blockers are recommended as a first-line
therapy in black individuals of African or Car-
ibbean descent.’

One study assessed how differences in ethnicity
affected the comparison between clinic BP and
ABPM.'"" Results from the study found that
when BP was measured carefully, the differences
between the ethnic groups were small and unlikely
to be clinically relevant but casual BP measurements
were more likely to lead to inaccuracies particularly
for Afro-Caribbean and South Asian individuals.'™
A US study investigated whether home monitoring
varied by race, education, or income.""* The authors
reported that there was no significant association
between black, white, or Hispanic groups, but use
of a home BP monitor was significantly associated
with higher income and higher education.
Pregnancy. Worldwide, 10% of women experience
an increase in BP during pregnancy.115 Hyper-
tensive disorders in pregnancy, including pre-
eclampsia, are a leading cause of maternal deaths in
the United Kingdom and worldwide.'®1!” Fur-
thermore, hypertensive pregnancy has been linked
to an increase in lifetime cardiovascular risk and also
carrys a risk for the baby, with 8% to 10% of all
preterm  births resulting from hypertensive
disorders. %117

Early hypertensive treatment and timely delivery
can prevent morbidity. As most cases of gestational
HTN and preeclampsia are asymptomatic in the
early stages, regular monitoring is important. Current
UK guidelines recommend BP monitoring at each
routine antenatal visit with “increased frequency”
for those at higher risk, and define gestational
HTN as BP >140/90 mm Hg at 20 weeks gestation
and onward."”® Local guidelines for additional mon-
itoring and the use of ABPM to confirm hyperten-
sive pregnancy vary across the United Kingdom. A
key issue is the fact that few automated BP
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measurement devices validated for use in pregnancy
and preeclampsia are currently available."”"**
Once HTN has been diagnosed during preg-
nancy, women with uncomplicated chronic
HTN are managed with the aim of keeping BP
<150/100 mm Hg and those with target organ
damage (eg, renal disease) with a lower target of
140/90."*> The most commonly recommended
antihypertensive medications are labetalol and nife-
dipine, with methyldopa also an option for some
patients. Antagonists of the renin-angiotensin
system are contraindicated in pregnancy.'”’
Current NICE guidelines recommend that
pregnant women with uncomplicated chronic HTN
are not offered treatment to reduce DBP to <80
mm Hg.125 CHIPS (Control of Hypertension in
Pregnancy Study)u(’ found that there was no signifi-
cant difference between less-tight control (target
DBP 100 mm Hg) and tight control (target DBP
85 mm Hg) in terms of pregnancy loss, high-level
neonatal care, overall maternal complications, or the
number of women who received magnesium sulphate
for preeclampsia; however, less-tight control was asso-
ciated with a significantly higher frequency of severe
maternal hypertension. This is likely to improve clin-
ical confidence in reducing BP to a diastolic threshold
of 85 mm Hg during hypertensive pregnancy.
Self-monitoring has the potential to provide
additional measurements in pregnancy with little
or no disturbance of lifestyle and without increasing
demand on the health care system, indeed if shown
to be safe, self-monitoring could be used to reduce
antenatal vists.">” The importance and potential of
SMBP measurement has been noted in both an
American Heart Association/American Society of
Hypertension/Preventive ~Cardiovascular Nurses
Association joint statement and the ESH guide-
lines®”; however, there are surprisingly few data on
self-monitoring of BP in the pregnant population.
Several small studies have found self-monitoring
during pregnancy to be feasible, popular, and poten-
tially useful in the detection of gestational HTN,
although to our knowledge no large randomized
trial has been completed.'”*"*” Self-monitoring
during pregnancy is not currently recommended in

the UK NICE guidelines.'”
CONCLUSIONS

This review has considered the treatment of HTN
in the United Kingdom, with particular emphasis
on out-of-office measurement. UK guidance has
led the world in the incorporation of out-of-office



Annals of Global Health, VOL. 82, NO. 2, 2016
March—April 2016: 274-287

measurements in diagnosis and for ongoing man-
agement, patients are leading the way with their
use of self-monitoring. There are several aspects
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where the evidence needs to catch up, but it seems
likely that the use of ambulatory and self-

monitoring is here to stay.
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