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Abstract: The COVID-19 pandemic has changed most aspects of everyday life in both the
non-medical and medical settings. In the medical world, the pandemic has altered how
healthcare is delivered and has necessitated an aggressive and new coordinated public health
approach to limit its spread and reduce its disease burden and socioeconomic impact. This
pandemic has resulted in a staggering morbidity and mortality and massive economic and
physical hardships. Meanwhile, non-communicable diseases such as hypertension, diabetes
mellitus, and cardiovascular disease in general continue to cause significant disease burden
globally in the background. Though presently receiving less attention in the public eye than
the COVID-19 pandemic, the hypertension crisis cannot be separated from the minds of
healthcare providers, policymakers and the general public, as it continues to wreak havoc,
particularly in vulnerable populations in resource limited settings. On this background, many
of the strategies being employed to combat the COVID-19 pandemic can be used to re-
energize and galvanize the fight against hypertension and hopefully bring the public health
crisis associated with uncontrolled hypertension to an end.
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Introduction

In 2020, through the Coronavirus (COVID-19) pandemic the world witnessed the
devastating way disease can produce wide-scale death and suffering.! During the
pandemic, almost every person globally was affected either by the virus itself or
through the concurrent vast social and economic hardships produced in its wake.”
In parallel, another global public health crisis has relentlessly continued in the
background- the crisis of cardiovascular disease and its major risk factor, uncon-
trolled hypertension.” Though more insidious in its onset when compared to
COVID-19, the impact of cardiovascular disease is likewise, far reaching.

Though not a pandemic by strict definitions, cardiovascular disease is now reaching
pandemic proportions and like the COVID-19 pandemic, calls for novel, aggressive and
decisive public health action to “flatten” and “reverse” the curve of its current ascending
trajectory.”© This is essential as, after decades of reductions in CVD premature mortality,
a significant slowdown in this progress has been documented for the USA, and others
high-income countries,” a phenomena which is likely to be replicated in resource limited
settings. To address this, every effort must be made to protect the gains already made and

ultimately continue to reduce the cardiovascular disease burden.®
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Like the COVID-19 pandemic, understanding the risk
factors for disease spread and poor outcomes is central to
mounting an appropriate response. For cardiovascular dis-
ease, a major manageable risk factor fueling poor out-
comes is uncontrolled hypertension.”'” Beyond being an
atherogenic factor for cardiovascular disease, hypertension
is extremely prevalent and affects as many 1.4 billion
individuals globally, which leads to a compounding of its
impact.'" On the flip side, hypertension can be easily
diagnosed, and in most cases, readily controlled.
Therefore, with a deliberate and systematic approach on
a global level, a large proportion of cardiovascular disease
could be averted through the prevention and control of
hypertension.'?

In this review, we explore the barriers to the control of
hypertension and provide several strategies to overcome
these barriers to increase the control rate of hypertension
in both high income but more importantly in resource-
limited, LMICs. Where applicable, we will draw reference
to key lessons we are learning through the global response
to the COVID-19 pandemic, which shares some similari-
ties to the cardiovascular disease and hypertension public

health crises.

The Story of Two Public Health

Crises

There are several key overlapping themes between the
COVID-19 and the hypertension crises. For instance, both
diseases call for early case detection, risk perception and
determination of true disease prevalence.'>'* Both public
health crises have highlighted health disparities across the
globe and the need to address barriers to healthcare.'> !’
Similarly, both crises have had large economic footprints
and result in a significant strain on health-system
resources.'®'* While inherent differences exist, it is impor-
tant to learn from the aggressive approach to the control of
COVID-19 and apply these strategies to the on-going chal-
lenges limiting the control of hypertension globally.

Though separate entities, it is difficult to divorce the
fact the hypertension crisis has resulted in worsened out-
comes during the on-going COVID-19 pandemic.
Specifically, hypertension, which is widely prevalent, has
been identified as a major risk factor for poor outcomes in
patients who contract COVID-19.2° Many hypotheses
have been postulated as to why this might be the case,
including the fact that the COVID-19 virus utilizes the

ACE receptor to facilitate uptake with theoretical

heightened risk in persons whose hypertension is treated
with ACE-I. However, to date, this has not been shown in
retrospective studies to be a realized concern.*’ Other
factors such as the role of underlying endothelial dysfunc-
tion which frequently accompanies hypertension, may
make persons vulnerable to more severe complications of
COVID-19, which can also disrupt endothelial function.**
Unfortunately, currently, there is no conclusive mechanism
has been identified for the association between hyperten-
sion and COVID-19.>

Barriers to the Control of
Hypertension in LMICs in the Wake
of COVID-19

Even before the COVID-19 pandemic, there were several
barriers to the control of hypertension in resource limited
settings (Table Hh

This has been compounded in the wake of the COVID-19
crisis which significantly disrupted healthcare delivery
(Table 2). To address these emerging public health crises,
barriers to success need to be identified and overcome.'***

Of the factors noted, a major barrier limiting the control
of hypertension in the pre-COVID era that is likely to persist
in the post-COVID era is the limited access to healthcare in
many LMICs. Using the four key hallmarks of accessible
healthcare; geographic accessibility, financial affordability,
availability, and acceptability, large populations in LMICs
and even groups of population in high-income countries do
not have accessible healthcare.”* Beyond this, when avail-
able, in many developing countries, the existing capacity to
adequately manage and treat hypertension is lacking.”> This
runs parallel to the poor access to diagnosis and treatment
seen during the COVID-19 pandemic.”® Moving forward,
deliberate attempts should be made to improve access to care.

Other significant barriers to the control of hypertension
involve healthcare providers, and centers around the
knowledge and perception about hypertension and the
need for its aggressive management. Clinical/therapeutic
inertia is increasingly becoming recognized as a major, if
not the most important both, health system and provider
barrier. These issues might be compounded by the current
concern — and confusion — surrounding ACE-I and ARBs
and outcomes in hypertension in the setting of the
COVID-19 pandemic. Strategies should be employed to
increase provider knowledge base through training and
provision of evidence-based guidelines.
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Table | Barriers to the Successful Control of Hypertension in
Resource-Limited Settings

Table 2 New Challenges to the Management of Hypertension in
the Wake of COVID-19

Health System
Barriers

Provider Barriers

Patient Barriers

Health System
Barriers

Provider Barriers

Patient Barriers

Limited access to
healthcare and/or
laboratory testing
Inadequate
resources to screen
for and manage

hypertension

Consumption of
healthcare dollars to
treat hypertensive
complications and
other competing
diseases

Lack of a system for
clinical monitoring

and performance

® Limited

tion and adher-

applica-

ence to clinical
guidelines

® Clinical/
Therapeutic iner-
tia to initiate and/

treat an asympto-
matic disease

® Reduced health
literacy

® Limited access to
healthcare
services

® |lack of concern/

urgency to con-

® lack of a reliable or intensify treat- trol blood given
supply of effective ment when the lack of
and safe antihyper- indicated symptoms
tensive medications [® Reluctance to |® Adoption of wes-

ternized lifestyles
® Fear of side
effects to antihy-
pertensive
medications
® |nability to afford
antihypertensive

medications

® Diversion of
finances to fund
COVID-19
response

® Disruption of
medical supply
chains

® Cancellation of
clinics during local
lockdowns

® Social distancing
protocols limiting
access to care.

® lack of a risk stra-
tification system
to identify the
need for care,
including the type,
frequency, and
level of complexity

® Change

® Misinformation

surrounding use of
ACE-| and ARBs
given fears of
worsening out-
comes with
COVID-19

in clinic
format which
requires provider
education

® Fear to

® Job

attend
clinics due to fear
of contracting
COVID-19

® Misinformation on

ACE-I/ARBs wor-
sening outcomes
losses and
financial stresses
resulting in patient
rationing of medi-
cations and not fill-

ing prescriptions

® Heavier use of tele-

health and video
visits may limit
access to less tech

savvy patients

® Gaps in treatment

leading to missed

evaluation, including
a system in place to
address the clinical
inertia.

Flattening the Curve: Reducing
Complication Rates and Limiting

Resource Consumption

Through the COVID-19 pandemic, the importance of “flat-
tening the curve” as a powerful strategy to reduce the rate
of spread and reduce the rate of consumption of healthcare
resources became a key public health message. This same
strategy should be applied to hypertension given its high
and increasing prevalence as well as its high complication
rate. Central to this strategy is understanding how the
disease and its complications occur and instituting the
appropriate suppressive and mitigating methods.

The hypertension paradigm starts with the presence of
risk factors and progresses to the development of compli-
cations. With a long, insidious course, often spanning
decades, there are numerous opportunities for intervention
in resource limited settings (Figure 1). To significantly
improve hypertension control rates, a stepwise approach
is paramount, addressing deficiencies at each step of the
paradigm and hopefully to foster a paradigm shift.

and specialization medications with

of care. increased risk for
acute complica-
tions of uncon-
trolled

hypertension

Step | — Address Risk Factors
Within many LMICs, many risk factors promote and accel-
erate the natural history of hypertension. These factors include
but are not limited to obesity, diabetes mellitus, high sodium
consumption, tobacco reduction, and sedentary lifestyles.
Other risk factors are also frequently present in LMICs,
such as decreased health literacy, poor access to healthcare
facilities, high levels of pollution and low birthweights.?’
During the COVID-19 pandemic, early recognition of
risk factors which facilitate infectivity and population
spread, and disease severity such as close social contact,
suboptimal hand hygiene and concomitant chronic non-
communicable diseases such as hypertension and diabetes
resulted in the formulation of urgent strategies to address
these risk factors.”® Such strategies were observed to
markedly halt the increase in the rate of infection spread
and ultimately to decrease those infected.”” The same must
be done to alter the increasing prevalence (equivalent to
“spread”) of hypertension.
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Failure to diagnose
hypertension in large
segments of the
population (Low
awareness rates)

Unaddressed risk
factors for

hypertension

Figure | Paradigm of hypertension in resource-limited settings.

Through the implementation of strategies to mitigate
hypertension risk factors starting at a national, public
health level, significant potential exists to improve these
risk factors. To date, there are several examples of strate-
gies being used to mitigate these factors, some of which
are highlighted in Table 3. Other strategies revolve around
“best buys” defined as getting the most reduction in the
risk factor for the least cost. While not without controversy
and debate, a prime example of a “best buy” is to initiate
or increase the tax on certain items, such as tobacco,

refined sugar drinks, and alcohol.*

Step 2 — Determine the True Disease

Prevalence

As was seen in the COVID-19 pandemic, one of the major
factors responsible for the rapid spread of the disease was
the inadequate identification of infected individuals (both
asymptomatic and symptomatic) in this case through sub-
optimal testing rates. The same is true for hypertension,
which has a long asymptomatic course and in resource-
limited settings, frequently goes undiagnosed.

In LMICs, the awareness of hypertension (the number of
persons with hypertension who are aware of their condition)
is generally low, estimated at 24%, in parallel to low control
rates.'" This contrasts to the 70-80% or greater awareness
seen in some high-income countries.'" The disparity in this
statistic between high income and LMICs is the product of
several factors, which are potential sources/opportunities
that can be addressed. The underpinning problem at play is
the limited accessibility, acceptability, and utilization of
health services. As most screening for hypertension tradi-
tionally occurs through interactions with the healthcare-
system, typically at clinics, limitations of the health-care

Low treatment rates

Limited corhot
monitoring

Low overall control

rate:
Inadequate treatment

to blood pressure
goal

high rates of
cardiovascular
complications and
poor outcomes

system (especially in primary care health settings) signifi-
cantly reduces the likelihood of diagnosis.

Addressing this barrier calls for a multifaceted
approach in the post-COVID-19 era. Firstly, there is an
increased need for government and policymakers to make
available the resources necessary to build on the existing

Table 3 Current Factors and Potential

Development of Hypertension

Solutions to the

Risk Factors

Potential Solutions

Success Stories

High sodium

consumption

® Formulate national/
regional campaigns
on sodium reduc-
tion particularly
content in prepared
foods

® |Legislate need for
food labels

® Increase population
health literacy

® Set limits to sodium
content per serving

size

Republic of South Africa
legislation on the
limitation of the upper
limit of sodium content
in processed foods.*'
UK Food Standards
Agency’s national salt
reduction campaign —
resulted in reduction in
the population’s
average salt intake from
9.5 g/d in 20002001 to
8.6 g/d in 2008*2

Low levels of
physical activity
and limited
access to green

spaces

® Increase access to
parks and green
spaces in urban
centers

® Improve public tran
sportation

® increased emphasis
on health promo-
tion activities

® Dissemination of

health promotion
content via text mes-

saging or social media

Exercise promotion
campaigns in Latin-
America via text

messaging33
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healthcare infrastructure. In real terms, this means building
both physical and human resource capacity as well as the
use of several non-traditional hypertension screening
methods. This model is successful in several LMICs
through programs spearheaded by the Global Alliance for
Chronic Disease.”® Similarly, utilizing a number of key
community-based initiatives which seek to capture undiag-
nosed cases of hypertension is likely to see dividends
(Table 4). These initiatives should be flexible enough to
take into account social distancing practices which have
now become the norm during the COVID-19 pandemic but
could be relaxed once the pandemic is over.

Channeling Screened Individuals to Definitive Care

A key link in the chain and ultimate success of screening

campaigns is the ability for persons who have been screened

Table 4 Methods to Improve Awareness of Hypertension

Method Implementation

Sensitize public through ® Utilize social and tradition media

“know your numbers to provide information on the

campaigns” importance of blood pressure
measurement

® Increase access to affordable and
validated/accurate home blood

pressure measuring devices

Utilization of community ® Train and deploy individuals to
health workers perform home/community-based
screening in remote or under —

accessed areas

Allied health provider ® All individuals being seen for allied
screening healthcare professional visit, eg,
dentists, optometrists should have
blood pressure checked using

a standardized screening algorithm

Enhanced work-place ® Provide blood pressure checks in

screening the workplace

® Incentivize employees to meet
blood pressure targets to reduce

overall cardiovascular risk

Barber shop screening ® Finding at risk populations — per-
forming screening and treatment
at non-traditional sites, eg, bar-

bershops and salons

Self-screening kiosks ® Placement of blood pressure mea-
surement kiosks in popular areas
eg pharmacies and supermarkets

and require definitive diagnosis, treatment, and control to
obtain the care necessary. Building capacity such that screen-
ing programs are a reliable means to channel individuals into
the healthcare system where a definitive diagnosis may be
made and treatment initiated (Figure 2). An example of this
“hub-and spoke” model was utilized in the Caribbean, con-
ducted by the Healthy Caribbean Coalition, in which indivi-
duals in 5 countries were screened for hypertension by civil
society 0rganizati0ns.3 > These organizations interfaced with
the healthcare system to channel persons with elevated blood
pressures to receive a formal diagnosis of hypertension and
treatment. This model of channeling patients into a treatment
center is key in resource limited settings and also addresses the
barrier of low follow up visit rates.

Step 3 — Improving the Framework for

the Treatment of Hypertension

One area of significant difference between the COVID-19
pandemic and the global hypertension crisis/pandemic, is the
presence of multiple proven pharmacologic and non-
pharmacologic treatments for hypertension which have
been shown to via evidenced-based medicine to improve
clinical outcomes. As such, a third key action in resource-
limited settings is the appropriate simplification, standardiza-
tion, and implementation of evidence-based pharmacologic
treatment. To achieve this, a functional outcomes-based treat-
ment framework must be put in place.

Traditionally, hypertension management was tailored at
the level of the individual provider and patient. However,
recently, novel programs have been designed and
implanted to shift the diagnosis and treatment of hyperten-
sion to a public health/population-based level. Such a shift
requires a large number of public and private
stakeholders.*® This approach has been demonstrated to
be extremely successful in both high-income settings and
LMICs, as well as in private and/or public sectors. Two
notable programs using this approach include the Kaiser
Permanente Hypertension Program, one of the largest non-
profit healthcare systems in the United States, and the
initial Standardized Hypertension Treatment Project
piloted in Barbados®®” The latter has now been expanded
across Latin America and the Caribbean as the HEARTS
in the Americas Program and the Global HEARTS
Initiative under the leadership of the World Health
Organization and its regional office for the Americas, the
Pan-American Health Organization. A key component of

these programs is the interaction between multiple
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Screening initiatives

Home BP
measurement

Assessed at

Self screening kisoks

Aliged health
professional
screening

Health-center or

satelite clinic for

formal diagnosis
and treatment

Figure 2 Model for referring persons with elevated blood pressures to a central health center for diagnosis and treatment.

stakeholders and interest groups, involving both govern-
ments and non-governmental organizations, such as
Resolve to Save Lives, the World Hypertension League,
and cardiovascular-related societies and associations,
among others.*®

HEARTS in the Americas has been implemented in 12
countries, 371 health centers which together cover
approximately 6 million adults in the respective catchment
areas.”® For instance, in a polyclinic in Matanzas, Cuba,
following less than one year of the full implementation of
the program, the prevalence of hypertension, proportion of
the hypertensive population registered as having hyperten-
sion, proportion of those drug-treated who were con-
trolled, and estimated population rate of control were
30%, 90%, 68%, and 58%, respectively. Based on these
positive results, the program has been expanded to include
another demonstration program initiated in a second
region. In addition, preliminary efforts to disseminate
and scale-up aspects of the program to the full Cuban
population have started.*

Since blood pressure is the intermediate phenotype of
the hypertensive individual and most treatment decisions
according to all hypertension guidelines is based on the
blood pressure level, the accurate measurement of the
blood pressure is critical. Patient preparation and the
proper blood pressure technique is essential. While it is
intuitive that proper technique is essential, it is important
to note that the blood pressure is rarely taken properly.
Furthermore, the blood pressure measuring device utilized

is also essential. Most guidelines now strongly recommend
that the use of mercury/aneroid devices be replaced by
automated, oscillometric devices both in the clinic and
out of office settings. In addition, the use of a validated
device is also essential. It is estimated, however, that only
20% or less of devices currently available are indeed
validated.*'

In addition, the core of a population-based/public
health approach to hypertension control is three-fold: 1)
the presence of a small and simple anti-hypertensive med-
ication formulary; 2) the development and implementation
of a standardized and straightforward pharmacologic treat-
ment algorithm; 3) the use in the algorithm of two medica-
tions either as two individual pills, or better yet in a single
pill, fixed-dose combination in the initial treatment of the
newly diagnosed hypertensive individual. Programs incor-
porating these attributes are especially suited for use in
LMICs.

Presently, all recent hypertension guidelines recom-
mend the use of any of three classes of antihypertensive
medications in the initial treatment of hypertension: 1)
thiazide and thiazide-like diuretics; 2) renin-angiotensin-
aldosterone system inhibitors, which is composed of two
sub-classes: Angiotensin-converting enzyme inhibitors or
Angiotensin receptor blockers; and 3) calcium channel
blockers.**** A small and simple medication formulary
would consist of incorporating a primary and secondary
agent for select classes in each of these four groups of
medications.
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The next critical step is to plan and implement
a standardized and straightforward treatment algorithm.
The adoption and uniform use of a treatment algorithm
has been shown to significantly increase hypertension con-
trol rates. One major reason for this success is that the use
of an algorithm directly addresses therapeutic/clinical iner-
tia, mentioned above. While there are several attributes of
a successful algorithm, a key attribute is that it needs to be
primary care based and developed to address the patient
“rule” and not the patient “exception” (ie, for 80% to 90%
of the primary care hypertensive population). As such,
while specialists are key stakeholders in the planning and
implementation of the algorithm, the primary stakeholders
are the primary care providers and staff and their involve-
ment and leadership is key. Of course, lifestyle modifica-
tion is a key complementary component of any
pharmacologic treatment algorithm.

A further strong consideration in a population-based
treatment approach is to utilize two anti-hypertensive agents
together in the initial treatment of hypertension, and where
possible as fixed-dose, single-pill combinations.** There are
several advantages of such a strategy including: the observa-
tion that most (70% to 80% of individuals) will need two
agents eventually. Two agents selected from complementary
classes yields a greater and a more rapid blood pressure
reduction, uses lower doses of each agent, and if comple-
mentary classes are used may reduce the side effects of each
agent. Additionally, this strategy affords a simpler regimen
which improves patient adherence, reduces therapeutic or
clinical inertia, lowers the blood pressure equally among
diverse demographic groups (sex, age, race, ethnicity which
is particularly relevant to the global treatment of hyperten-
sion in low resource settings). Beyond this, this approach
may yield benefits of leading to fewer clinic visits which free
up clinic capacity to address other disease states.

As mentioned above, there are now several organiza-
tions, both private and public, that have instituted
a population-based, public health approach to hyperten-
sion. One private organization, Kaiser Permanente in
California, US, started such an approach well over 10
years ago. They established a small anti-hypertensive for-
mulary for the program and implemented a standardized,
and straightforward pharmacologic treatment algorithm
using two anti-hypertensive agents in the initial treatment
step.?” They rapidly titrated the initial two agents together,
as the blood pressure level dictated and a third agent was
added further as needed to achieve hypertension control.
Using this approach, over a 10-year period from 2003 to

2013, hypertension control rates increase dramatically
from 44% to 90% and the 90% level has been maintained
to date. In addition, a significant reduction in cardiovas-
cular disease event rates were observed over this same
time period. In the post-COVID-19 era, using this
approach of streamlined treatment algorithms should be
a main component of the systemic management of
hypertension.

Step 4- Enhancing Cohort Monitoring and

Utilization of Tele-Health

Drawing further comparisons to the initial response to the
COVID-19 pandemic, the ability to track clinical out-
comes in patients and performance evaluation in health
centers is a key tool used to gauge the success of the
counter strategies being employed. Though not needed to
the level of a major infectious disease crisis, hypertension
control in developing, low resource settings also requires
the use of cohort monitoring and utilizing present as well
as emerging technologies. In resource-limited settings,
these can be developed and implemented in collaboration
with other infrastructural advancements, such as telecom-
munication systems. Importantly, such programs and stra-
tegies can take advantage of the robust presence and
penetrance of smartphones.

As was seen with the COVID-19 pandemic, the use of
tele-health became a part of continued healthcare provi-
sion in the face of the need for social distancing. Such an
approach for hypertension could see increased access to
healthcare and improved outcomes should be maintained
beyond the COVID-19 pandemic whenever clinically
appropriate with the use of smartphone technology,
patients and easily trained community healthcare workers
can feed blood pressure values to the central clinic and in
return, receive information on management changes, in the
absence of a face to face physician/provider encounter.
Beyond this, as seen in several settings, in both urban
and rural communities, the establishment of virtual clinics
in which persons with hypertension receive care by provi-
ders through telephone and video chat encounters.
Building on this ability through the enhancement of the
healthcare infrastructure is likely to be a worthwhile strat-
egy going forward. Similarly, with the now widespread
availability of affordable automated blood pressure moni-
tors with Bluetooth transmission capabilities and increas-
ing access to cellular phones and the internet, persons
through centralized blood pressure checking sites, could
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independently, have their blood pressure monitored and

communicated back to centralized clinics, leading to man-

agement changes as indicated.

Conclusion
The ongoing COVID-19 pandemic and the multiple lessons

learned through this crisis, brings to the fore, many strategies

that can be applied to the management of hypertension in low

to middle-income countries. It also reminds us, of the need for

a unified, multisector strategic approach, to not only identify

the areas of deficiency to the existing management structure

but more importantly, to develop meaningful solutions to like-

wise address this public health crisis. As such the formulation

of programs that utilize a standardized and simplified approach

to cardiovascular diseases management and cardiovascular

risk factors, particularly the detection, treatment, and control

of hypertension is likely to be essential going forward to

address the increasing burden of hypertension, especially in

resource-limited settings such as in LMICs.
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