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1 | INTRODUCTION

Hypertension is the leading risk factor for cardiovascular disease and

deaths worldwide. It is estimated that at least 1 billion adults have
hypertension globally, and that every year hypertension is associated
with more than 9 million death.? Low-income countries (LICs) are
disproportionally affected, with about one in three adults in these
countries being hypertensive.® In sub-Saharan Africa, for instance,
the prevalence of hypertension has been on a steady rise from 9.7%
to 27.4% and 30.8% during the years 1990, 2000, and 2010, respec-
tively.® The rising prevalence of hypertension in LICs contrasts with
persistently low awareness, treatment, and control rates.

Clinic-based blood pressure (BP) measurement (CBPM) has
been the traditional standard for the diagnosis of hypertension and
monitoring of response to treatment in clinical practice for decades.
However, its limitations in the diagnosis, monitoring of 24-hour BP
variations, and prediction of cardiovascular events have led to the de-
velopment of out-of-office BP monitoring techniques and their use
in routine clinical practice in high-income countries. Yet, the poten-
tial impact of out-of-office BP measurement in bending the burden
of hypertension through improved diagnosis, monitoring, and control
remains unknown in LICs.

2 | CLINICAL-BASED BP MEASUREMENT

Even though CBPM is simple and convenient to use, it has some draw-
backs including a high rate of patient misclassification attributed to
masked or white-coat hypertension (WCH),* the inability to obtain

serial measurements during a 24-hour period,” and a poor correlation

with end-organ damage and cardiovascular events.® To get around the
white-coat effect in clinical practice, it had been suggested to measure
BP using the validated automated devices in an isolated room, before
the patient gets to the doctor’s office.” In this light, it was demonstrated
that automated devices do not increase the prevalence of WCH.8? Still,
CBPM is limited by its inability to determine 24-hour BP, which is a bet-
ter predictor of end-stage organ damage and cardiovascular events.!%*!

These limitations of CBPM have led to the development of out-of-
office BP monitoring techniques such as 24-hour ambulatory BP mon-
itoring (ABPM) and home BP monitoring (HBPM), even though their
use, especially in LICs, has been principally in clinical trials. The supe-
riority of ABPM and HBPM over conventional office BP monitoring in
the diagnosis, treatment, evaluation, and prediction of cardiovascular
events cannot be overemphasised.u13 It has been suggested that for
optimal BP control and consequently prevention of cardiovascular
events, the BP profile of each hypertensive patient be determined
based on 24-hour ABPM or HBPM, and their antihypertensive drug

regimen tailored accordingly.***°

3 | ADVANTAGES OF OUT-OF-OFFICE BP
MONITORING OVER CBPM

Aside from their ability to record multiple BP values during 24 hours
and in the usual environment of every patient,** HBPM and ABPM
are superior to CBPM in diagnosing WCH and masked hyperten-
sion. 121516 patients with a raised BP value on CBPM but a normal
ABPM or HBPM value and who are not taking antihypertensive drugs
are said to have WCH.® In a recent community-based case-control
study in Kenya including 1248 participants, CBPM significantly
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overestimated the prevalence of hypertension while missing about
half of the participants with true hypertension diagnosed by ABPM.*”
Even though WCH is associated with mild cardiovascular risk, stud-
ies have failed to demonstrate a benefit of antihypertensive treat-
ment in preventing cardiovascular events in patients with WCH.*®
Therefore, treatment of this condition is unjustified, except in the
context of target organ damage, although regular follow-up is war-
ranted.'® Thus, out-of-office BP measurement techniques are critical
for the identification of patients with WCH who do not need treat-
ment. It therefore prevents unnecessary treatment expenditures in
these patients.

Masked hypertension is defined as a normal BP value on CBPM
in untreated patients but with an elevated BP value on ABPM. This
condition is seen in 10% to 30% of patients considered normoten-
sive on CBPM, reaching 36.3% in patients with prehypertension.s'lc”'20
Identification of patients with masked hypertension is important, as it
is associated with an elevated cardiovascular risk similar to sustained
hypertension.?® Without an adequate BP measurement technique,
the burden of hypertension in individuals with masked hypertension
can only increase, as these individuals will remain undiagnosed and
untreated and consequently develop a cardiovascular event or end-
organ damage in the future. Out-of-office BP monitoring is therefore
recommended in patients with a normal BP value on CBPM but with
signs of target organ damage such as microalbuminuria, left ventricular
hypertrophy, elevated postexertional BP, prehypertension, and occa-
sional BP elevations.??°

Furthermore, ABPM and HBPM are better in assessing efficacy of
antihypertensive drugs compared with CBPM.®?! Finally, compared
with CBPM, the BP values of ABPM and HBPM are reproducible and
better correlate with cardiovascular risk, preclinical target organ dam-
age, and cardiovascular events.!?1%142223 Tywenty-four-hour ABPM
has the unique role of identifying abnormal nocturnal BP patterns,?*
which is an independent predictor of cardiovascular events.'7%

In spite of the aforementioned advantages, the use of out-of-
office BP monitoring in LICs is still far below standard, partly be-

cause of the cost of monitoring®?124

and a deficiency in knowledge
on the pros and cons of these methods. When these methods are
employed in the diagnosis and surveillance of hypertension, they are
more cost-effective in the long run when compared with CBPM by
reducing the number of unnecessary return visits and antihyperten-
sive drugs in chronic users.?32%27 |n a controlled randomized trial by
Soghikian and colleagues,28 HBPM reduced the cost of hypertension
care by 29% compared with CBPM. Also, Fukunaga and colleagues?’
estimated that medical costs could be reduced by $1.53 million
per 1000 Japanese patients with mild hypertension per 5 years
when HBPM is incorporated into the management of hypertension.
Furthermore, Funahashi estimated that $9.3 billion could be saved
from hypertension-related cost if HBPM was broadly implemented in
Japan.?® In the same light, researchers have ascertained that ABPM is
cost-effective compared with CBPM in the management of hyperten-
sion. For instance, Krakoff?? found that ABPM reduced medical costs
in patients with mild hypertension by 3% to 14% when compared with
CBPM. Pierdomenico and coIIeagues30 reported that when ABPM was
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used as a secondary diagnostic modality in patients with hypertension,
there was an associated savings of $110.819 every 2 years during a 6-

year period compared with an annual screening with CBPM.

4 | HOW ABPM AND HBPM DIFFER

Despite the advantages of out-of-office BP measurement listed
above, ABPM and HBPM do not produce the same results. In fact,
the daytime systolic BP recorded by these methods differ 20% of the
time and seems to depend on age and specific antihypertensive treat-
ments.> Furthermore, studies have shown that compared with ABPM,
HBPM has a lesser efficacy in the diagnosis of WCH and might actually
not be void of this condition.?! In addition, ABPM is the only method
capable of recording the asleep BP and short-term BP variability‘20
For these reasons, the European Society of Hypertension released a
position paper in 2013 to provide evidence for use of ABPM in clinical
practice. This paper recommends ABPM for the diagnosis of WCH
and masked hypertension, identification of 24-hour BP pattern, and
assessment of antihypertensive treatment.®%2 Also, in the same year,
guidelines from the National Institute for Health and Care Excellence
(NICE) recommended that patients with a BP >2140/90 mm Hg be
confirmed with an ABPM.%2

However, it has been shown that both methods are similar in pre-
dicting cardiovascular events and evaluating response to treatment.!
HBPM is less costly, more available than ABPM, more convenient for
patient use, has a similar diagnostic and prognostic power with ABPM,
and has greater potential in achieving optimal BP control and treat-
ment compliance in well-informed and cooperative patients.> HBPM
has therefore been recommended in situations where ABPM is un-
available, is uncomfortable for the patient, or not feasible because of
cost.? Self-monitoring has been shown to be pivotal in the manage-
ment of patients with chronic diseases such as diabetes. In fact, self-
monitoring of blood glucose helps in diagnosing glycemic extremes,
thereby facilitating treatment adjustment to achieve long-term
glycated hemoglobin goals.®® In addition, it reduces morbidity and
mortality by permitting patients to immediately confirm glycemic ex-
tremes, facilitates patient education, and improves glycemic control in
the long run.3® Awide availability of self-blood glucose monitoring de-
vices at affordable costs has ameliorated the morbidity and mortality
rates associated with diabetes in LICs. Based on the aforementioned
advantages of HBPM, it seems to be a better alternative to ABPM in
the diagnosis and treatment monitoring of patients with hypertension
in LICs, and stepping up its use could be crucial in ameliorating the

burden of hypertension in these countries.

5 | HOW CAN HBPM BE IMPLEMENTED IN
LICS?

When combined with measures to ameliorate patient education on
hypertension and improve lifestyle modification and adherence to
medications, HBPM stands out as a valuable tool in the treatment
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of hypertension.???*3% These measures should therefore be taken
into account when implementing HBPM. In 2012, Cacciolati and col-
Ieagues36 conducted a community-based cohort study of 1814 partic-
ipants to assess the feasibility of HBPM in a group of elderly patients
65 years and older. They found an HBPM success rate of 96% at the
start of the study and a 94% success rate after a year of follow-up. In
addition, age, low educational status, and autonomy were factors as-
sociated with HBPM failure in these individuals. This study suggests
that special attention should therefore be paid to individuals with low
educational status, which is not uncommon in LICs. The European
Society of Hypertension recommends initial screening of out-of-office
BP using HBPM, especially when ABPM is not readily available.® We
suggest that every patient with elevated BP on CBPM or normal BP
with signs of target organ damage, occasional BP spikes, and prehy-
pertension on CBPM undergo HBPM for an initial diagnosis of hy-
pertension and treatment surveillance after proper patient counseling.
Hypertensive patients whose BP values are difficult to control should
be considered for 24-hour ABPM. The governments of LICs in asso-
ciation with nongovernmental organizations should allocate resources
to increase the availability of validated automated HBPM devices at

affordable costs.

6 | CONCLUSION

Out-of-office BP monitoring has a crucial role to play in the diagno-
sis, treatment, and monitoring of hypertension and prediction of ad-
verse cardiovascular events. In addition, it is cost-effective in the long
run. Even though ABPM has shown superiority over HBPM, HBPM
seems to be the preferred method in LICs due principally to its cost-
effectiveness, wide availability, ability to increase patient compliance
to treatment, and consequently its potential to achieve optimal BP
control. HBPM devices should be made available as has been done for
self-blood glucose monitoring devices. Scaling up the use of HBPM
in association with measures to improve patient education, lifestyle
modification, and medication adherence in LICs could be an impor-
tant strategy to improve hypertension treatment and control in these

settings.
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