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have their blood pressure controlled to 140/90 or lower.4 Some
countries and health systems have achieved control rates ap-

Cardiovascular disease (CVD) is the world’s leading cause of death,
1

killing 18 million people per year—about one-third of all deaths.

proaching 70%;5,6 accomplishing this on a global basis could save
millions of lives.

Hypertension is the leading cause of CVD and contributes to 10 mil-

The Resolve to Save Lives Cardiovascular Health Initiative

lion deaths per year—the same number of people killed by all infec-

has been established to help improve hypertension management.

tious diseases combined. 2 Whereas the burden of hypertension and

Resolve to Save Lives — a 5-year, $225 million initiative based at

CVD afflict predominantly older aged persons in high-income coun-

Vital Strategies, a global health nonprofit organization, is supporting

tries, younger populations are disproportionately affected in low- 

key organizations and engaging new partners to help low-  and

and middle-income countries.1 It is estimated that CVD costs 2%-4%

middle-income countries accelerate and scale-up implementation of

of gross national income in these countries.

proven tools and strategies to prevent CVD.7 These tools, together

3

Hypertension is amenable to treatment with generic, once-

with the elimination of artificial trans-fats and a reduction of sodium

daily, low-cost medications that are safe and effective, yet cur-

consumption, could improve hypertension management and save

rently, fewer than 15% of adults with hypertension worldwide

100 million lives over the next 30 years.

J Clin Hypertens. 2018;20:829–836.
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technical package,19 which is endorsed by the World Hypertension
League, Resolve to Save Lives, and many other partners, strongly

Practical treatment protocols can increase rates of hypertension

emphasize and recommend the use of a practical and precise hyper-

control by reducing treatment cost; facilitating team-based care,

tension treatment protocol. 20-22

training, and supportive supervision; and reducing both unwarranted clinical variability and inappropriate therapeutic inertia.8
Widespread adoption of treatment protocols that specify a limited
set of carefully selected, effective medications facilitates large-vol-
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ume purchases, which will reduce medication costs as well as improve supply chain reliability.9 We estimate, based on preliminary

The treatment protocols recommended here are based on pub-

information from large procurements by various organizations, that

lished clinical trial evidence, guidance from evidence-based treat-

medication costs of hypertension treatment could be as little as $2

ment guidelines, implementation experience in large populations,

per patient per year. Use of treatment protocols can also enhance

and experiences with in-country authorities and hypertension

incorporation of non-physician health workers into clinical care, a

experts when selecting country or subnational treatment proto-

practice that can improve consistency of care, further reduce health

cols. According to the recent hypertension treatment guidelines is-

system costs, and make treatment more accessible to patients.10

sued by the American College of Cardiology and American Heart

Protocols can also ensure the use of evidence-based, long-acting,

Association, 4 medication classes (angiotensin-converting enzyme

and inexpensive medications that are maximally compatible with

inhibitors [ACEI], angiotensin receptor blockers [ARB], calcium chan-

each other—ideally in a single-pill formulation, which increases pa-

nel blockers [CCB], and diuretics) are effective, most patients will re-

tient adherence11—and when combined, may have a lower preva-

quire more than 1 medication for control, and single-pill (fixed dose)

lence of adverse effects and require less laboratory monitoring.12

combination medications have important advantages. 23,24 The best

The treatment protocols recommended here are intended for

scientific evidence suggests that these and other regimens outlined

use in a variety of primary care community settings, where the vast

in the WHO HEARTS technical package, all of which use various

majority of people seek medical care and most individuals with hy-

combinations of the 4 drug classes previously mentioned (with the

pertension, including people with comorbidities such as diabetes and

exception that ACEI and ARB should not be used together in the

chronic obstructive pulmonary disease, can be effectively managed.

same individual), can reduce blood pressure and prevent cardiovas-

Before treatment initiation, it is required that each patient have an

cular disease in a high proportion of the treated patients.

assessment to determine whether there are contraindications to

Because the goal of treatment protocols is to substantially in-

drugs in the protocol and if there are specific indications for alter-

crease the number of patients on treatment, there is a strong prefer-

native drugs not included in the treatment protocol. The assessment

ence for regimens that minimize the need for laboratory monitoring

will also identify patients who may require further evaluation and

and minimize the rates of adverse effects, particularly events that

individualized treatment by specialists.

could be serious or life-threatening. Because patients who experience symptomatic adverse effects may discontinue treatment, it is
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important to minimize adverse events, even if they do not pose a
serious health risk.
Therefore, Resolve to Save Lives and partners recommend 2
protocols for treatment of hypertension. One protocol uses a fixed-

During the 1970s, hypertension was treated in the community using

dose single combination pill, and the other uses single medications

a stepped care approach developed in clinical trials. This approach

in combination as needed. Both recommend the same 3 core med-

was demonstrated to be more effective than usual care, with im-

ications—amlodipine 5 mg, telmisartan 40 mg, and chlorthalidone

proved blood pressure control and reduced mortality.13 Despite

12.5 mg—in slightly different sequences. Both are modifiable by

the availability of many clinical guidelines that recommended this

substituting another renin-angiotensin system (RAS) inhibitor for

stepped care approach, control rates have remained low over the

telmisartan, other diuretics for chlorthalidone, and modifying the

past several decades. Recently, there has been interest in expanding

sequence of treatment. SPC therapy has the advantage of greater

the use of hypertension treatment protocols, often including the use

overall effectiveness, reduced rates of adverse effects, greater

of single-pill combination (SPC) medications. SPC medications have

patient adherence, improved rates of blood pressure control, and

been demonstrated to result in improved blood pressure control

lower risks of hypertension-related cardiovascular complications. 25

due to a reduction in clinical inertia associated with complex treat-

However, these protocols are essentially equivalent and would be

ment regimens and increased prescriber adherence to the treatment

expected to have similar impact reducing blood pressure. A country

14-16

protocols.

or health system may prefer 1 protocol to the other because of local

This approach is analogous to that of specific treatment proto-

prescribing practices, availability of drugs, and other factors. This

cols successfully used to scale up treatment of chronic communi-

article provides an overview of the rationale for these recommended

cable diseases (eg, HIV and tuberculosis).17,18 The WHO HEARTS

protocols.
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or costly, hydrochlorothiazide 25 mg can be considered as it is widely
available and familiar to most practitioners. Some jurisdictions may
choose to substitute one of these diuretics for amlodipine in the ini-

The CCB amlodipine is recommended as a 5 mg tablet because it

tial regimen if potassium levels can be monitored and managed and

can be taken once daily, is available in a low-cost generic form, has

there is no clinician resistance to the use of diuretics.

been studied in clinical outcome trials, and can be split in half and
taken as half tablet (2.5 mg), 1 tablet (5 mg), or 2 tablet (10 mg) dosages. Because it does not cause hypo-  or hyperkalemia, there is a
reduced need for laboratory testing. Other once daily dihydropyridine CCB drugs (eg, long-acting nifedipine) can be substituted. CCB
is the most frequently used antihypertensive medication in many
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low-  and middle-income countries because of its low rate of serious adverse events and lack of impact on potassium levels, and local

The recommended single-pill combination (SPC) hypertension

health care providers are familiar with this class of medications. One

treatment protocol starts with a half pill of amlodipine 5 mg and

disadvantage of amlodipine is that at 10 mg/d, 25% of patients may

telmisartan 40 mg in a combination scored tablet, which permits

experience pedal edema, which many patients find bothersome, and

up-titration to control using single pill and 2 pill doses (Figure 1). If

although not a serious adverse effect it increases the rate of treat-

the 2 pills do not control blood pressure, the protocol recommends

ment discontinuation. This can usually be mitigated by a dose reduc-

adding chlorthalidone 12.5 mg. The combination pill has advan-

tion or by adding a RAS inhibitor (ACEI or ARB).26

tages of simplicity of procurement, lower prices through large-

The ARB telmisartan is recommended because of its low rate

quantity purchases, simplified logistics and titration, the potential

of adverse effects27 and long duration of action that enables once-

for increased adherence, and a lower risk of some adverse effects

daily dosing, its availability in a low-cost generic form, favorable

(such as pedal edema) when a CCB is used in combination with a

experience in clinical outcome trials, 28,29 and convenient dosing as

RAS inhibitor. Moreover, a recent meta-analysis suggested superi-

a half tablet (20 mg), 1 tablet (40 mg), or 2 tablets (80 mg). When

ority of a RAS inhibitor plus CCB to other combination therapies

used in combination with a CCB or a diuretic, it is appropriate for all

(eg, lower risk of cardiovascular events as well as serious adverse

races, but it should not be used for women who are or may become

effects). 31 The advisability of laboratory monitoring is a disadvan-

pregnant. As noted above, a RAS inhibitor (ACEI or ARB) can reduce

tage, and some patients whose blood pressure would have been

pedal edema from a CCB when used simultaneously.30 Although

controlled on amlodipine alone would be treated with a second

ACEIs are better documented to reduce cardiovascular events than

medication unnecessarily.

are ARBs, ARBs are recommended due to the much lower incidence

The use of SPC therapy containing 3 drugs is a potential alterna-

of cough and angioedema, particularly in darker-skinned patients.

tive. Due to limited experience with 3 anti-hypertensive drug SPC

Any once-daily ARB (eg, losartan, irbesartan, candesartan, olmesar-

medications, a 2-drug SPC therapy has been recommended at this

tan, or valsartan, all of which are available in generic formulations)

time. However, as additional experience accrues, 3-drug SPC ther-

or once-daily ACEI (eg, lisinopril) can be substituted for telmisartan.

apy can be reconsidered. A low dosage of chlorthalidone or another

Although rare, therapy with RAS inhibitors (ACEI or ARB) can cause

diuretic in addition to telmisartan and amlodipine might reduce the

hyperkalemia, especially among patients with reduced kidney func-

incidence of hyperkalemia relative to the current protocol, but to

tion, and therefore periodic laboratory testing is advised.

what extent it increases the rate of idiosyncratic reactions and hy-

The diuretic chlorthalidone is recommended because it has a

pokalemia is unknown.

long duration of action, can be taken once daily, is available in a low-
cost generic form, and has been documented to reduce cardiovascular events and mortality. Based on a reluctance to prescribe diuretics
in many countries as well as the risk of hypokalemia in settings with
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limited access to routine monitoring of serum potassium and inconsistent availability of potassium supplementation, chlorthalidone is

The second recommended protocol starts with the calcium channel

not recommended as the initial treatment step. Both protocols rec-

blocker amlodipine (Figure 2). This protocol has advantages of de-

ommend referral to a specialist if blood pressure is not controlled by

creased medication cost and reduced need for laboratory monitor-

a combination of amlodipine 10 mg, telmisartan 80 mg, and chlor-

ing in the initial steps. This protocol has disadvantages due to the

thalidone 12.5 mg.
Some countries may choose to recommend an increase in the

increased number of titrations, which may increase the time until
blood pressure is controlled, decreased adherence due to more pills,

dosage of chlorthalidone to 25 mg before referring to a specialist,

less logistical simplicity, and increased pedal edema when a calcium

particularly if monitoring for serum potassium levels and manage-

channel blocker (CCB) is used without an ACEI or an ARB. As with

ment of hypokalemia can be done in primary care. A suitable alterna-

the other protocol, any once-daily RAS inhibitor and once-daily dihy-

tive to chlorthalidone is indapamide 1.25 mg, but if it is unavailable

dropyridine CCB can be substituted for amlodipine and telmisartan;
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Recommended single-pill combination hypertension treatment regimen
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FIGURE 2

Recommended single-agent hypertension treatment regimen
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also, indapamide or hydrochlorothiazide can be substituted for
chlorthalidone.
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The monitoring system being recommended through the WHO
HEARTS initiative tracks blood pressure control 6-9 months after
the start of treatment and can promptly identify problems with con-
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trol or treatment discontinuation. Also, hypertension management
program implementers at sentinel treatment facilities plan to conduct an in-depth analysis of medication safety and efficacy under

Lack of adherence to antihypertensive drug therapy is a major rea-

program conditions. It is important to highlight, however, that all

son for lack of control of hypertension. Some patients will not collect

medications recommended by these protocols have been in wide-

medications and others will either not take the drugs or will not take

spread clinical use in high-income countries for decades, they are all

them as prescribed. Non-adherence is more common when start-

safe and effective, and all classes are included in the WHO Essential

ing therapy, and is especially common in people who are taking 3

Medication List.38

or more drugs. It is important to ask patients about any difficulties

The value of SPC therapy using currently listed essential med-

adhering to prescribed medication at each visit and assess their ad-

icines, including dual agents for hypertension, was recently high-

herence in greater depth if blood pressure remains elevated; a high

lighted by WHO in 2017. 38 Low-  and middle-income countries

level of adherence to treatment substantially decreases the risk of

have already included several of these treatments on their lists of

cardiovascular events.32,33

national essential medicines to inform priorities for procurement,
reimbursement, and central distribution. 39 The scale-up of WHO

9 | L A B O R ATO RY M O N ITO R I N G

essential medicines for hypertension protocols follows the success
of adapting national level scale-up priorities for other medication
types.40

Many guidelines suggest regular laboratory monitoring for metabolic effects of anti-hypertensive treatment. However, in many
resource-constrained settings, particularly rural locations, the op-
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tions are either treatment without reliable laboratory monitoring or
no treatment for hypertension. In actual experience, even in high-

Of all adult primary care interventions, improvement in the man-

income countries, the proportion of patients who undergo labora-

agement of hypertension treatment can save the most lives41 and

tory monitoring may be far lower than recommended, and among

can also reduce spending on the management of patients with heart

patients who did not undergo testing, no increase in serious adverse

attacks, strokes, kidney failure, and other preventable complica-

events was identified.34,35

tions of uncontrolled hypertension. It is time to implement simple,

The risk of hypokalemia and other complications of diuretic treat-

practical, and specific hypertension treatment protocols to improve

ment has led to the recommendation of laboratory monitoring, which

blood pressure control and reserve individualized approaches to the

makes diuretics less attractive, especially in resource-constrained

small proportion of patients who have complicated medical condi-

settings, and has led to their placement as the third medication to

tions or who experience adverse events and require a more tailored

be added in both recommended protocols. The risk of hyperkalemia

approach. As treatment programs expand in various clinical and

with an ACEI or ARB is lower than that of hypokalemia with a di-

epidemiological contexts, Resolve to Save Lives and its partners

uretic, but is higher among people with chronic kidney disease;36,37

will evaluate hypertension control, treatment adherence, adverse

laboratory monitoring is recommended for patients receiving either

events, medication cost, supply chain consistency, and implementa-

of these classes of medication. The use of a thiazide diuretic with a

tion effectiveness and suggest improvements in recommended pro-

RAS inhibitor (ACEI or ARB) is associated with lower incidence of

tocols accordingly.

hypokalemia than a thiazide diuretic when used alone and lower inci-

Improving the global hypertension control rate from < 15% as it

dence of hyperkalemia than when a RAS inhibitor is used alone,12 but

is at present to 50% would save more than 1 million lives per year.

this reduction does not eliminate the need for laboratory monitoring.

However, this would require effective treatment of an additional

The goal of a scalable protocol is to maximize the control of

500 million patients worldwide. The World Health Organization has

blood pressure while minimizing both adverse events and the

proposed an increase in treatment of more than 200 million patients

need for monitoring. Countries, regions, and health care systems

between 2018 and 2023, which would be important progress.42

might modify these protocols or select other protocols based

Massive as this challenge is, it can be done—but only if practical and

on factors such as access to laboratory testing, cost and avail-

specific treatment protocols are adopted, used, and optimized based

ability of specific medications, and prevailing practice patterns

on actual experience. Improvement of hypertension treatment in

established in the community. As large numbers of patients are

primary care will not only save millions of lives but also provide a

treated with different protocols in different regions of the world,

foundation for effective care of a range of health conditions that

more information will be obtained about the effectiveness, ad-

require long-term care.43 We hope that jurisdictions will consider

herence, and adverse events with different regimens in different

adopting 1 of the 2 protocols recommended here and accelerate

contexts.

progress achieving this goal.
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