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ABSTRACT
The World Health Organization (WHO) Model List of Essential Medicines (EML) is a key tool for improving global access to
medicines for all conditions, including cardiovascular diseases (CVDs). The WHO EML is used by member states to
determine their national essential medicine lists and policies and to guide procurement of medicines in the public sector.
Here, we describe our efforts to modernize the EML for global CVD prevention and control. We review the recent history
of applications to add, delete, and change indications for CVD medicines, with the aim of aligning the list with
contemporary clinical practice guidelines. We have identiﬁed 4 issues that affect decisions for the EML and may
strengthen future applications: 1) cost and cost-effectiveness; 2) presence in clinical practice guidelines; 3) feedback
loops; and 4) community engagement. We share our lessons to stimulate others in the global CVD community to embark
on similar efforts. (J Am Coll Cardiol 2018;71:564–74) © 2018 by the American College of Cardiology Foundation.
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reducing the risk of premature mortality from non-

practice guidelines, and summarize key les-

ABBREVIATIONS

communicable diseases by 25% by 2025. It also in-

sons learned. Recognizing that the EML is an

AND ACRONYMS

cludes a health system target of 80% for essential

important

medicine availability in both public and private sec-

essential drugs in LMICs, the global CVD

tors. In 2016, the WHO and the CDC (Center for Dis-

community

ease Control), with support from the World Heart

stewards of the EML. Periodic evidence syn-

blockers

Federation (WHF), launched the Global Hearts initia-

thesis and revision ensure that the EML is

ARV = antiretroviral drug

tive to support countries in scaling up CVD preven-

modern and that we share our iterative

tion and control, including increased access to

learnings over the past decade to guide

essential medicines and technologies (2). Further,

others to pursue these revisions.

tool

for

should

improving
consider

access

to

themselves

the WHF Roadmap for secondary prevention of CVD
outlines strategies for overcoming barriers to avail-

ACE = angiotensin-converting
enzyme

ARB = angiotensin receptor

DOAC = direct oral
anticoagulant

EML = List of Essential
Medicines

THE WHO EML: BACKGROUND

ability, affordability, and adherence to essential medicines for the prevention and control of CVD (3).

565

FDC = ﬁxed-dose combination
HIC = high-income country

According to the WHO, essential medicines

LMIC = low- and middle-

Despite the political interest, medication access,

satisfy the priority health care needs of

income countries

including availability and affordability, remains low

member states and are selected based on

NOAC = novel oral

(4) in many low- and middle-income countries

disease prevalence; public health relevance;

anticoagulant

(LMICs). For example, in 2011, availability of statins for

and evidence of clinical efﬁcacy, safety, and

NSAID = nonsteroidal anti-

hyperlipidemia was only 36% in the public sector (vs.

relative cost-effectiveness (7). The EML is no

54% in the private sector) in 2,779 medicine outlets in

longer intended for low-income settings alone.

40 LMICs (4). In high-income countries (HICs), the

Instead, the EML aims to create a common, global

availability of essential medicines is far higher,

standard—a model list. Since the ﬁrst WHO EML was

estimated at 90% or greater in both urban and rural

published in 1977, the number of national EMLs has

settings (4). According to the PURE (Prospective Urban

steadily increased. Today, at least 34 countries have

Rural Epidemiology) study, availability of essential

national EMLs, and 94% of those countries report

medicines for CVD prevention in low-income coun-

using the WHO EML as their basis for public pro-

tries varied according to per-capita income, ranging

curement (6). Therefore, it is important to ensure that

from 25% in urban settings to 3% in rural (5). Essential

the EML is updated to reﬂect contemporary world-

medicines were unaffordable (i.e., cost >20% of a

wide medical practice.

inﬂammatory drugs

household’s nonsubsistence income) for approxi-

An updated EML is built within the framework of

mately 60% of households in LMIC settings (5). The

human rights and should not be dependent on the

lack of available and affordable treatments has been

price or cost of a medicine (8,9), as afﬁrmed by the

associated with poor outcomes for CVD (4).

WHO Medicines and Health Products Programme

Reducing gaps in availability, affordability, and

Strategic Framework 2016–2030 (9). Consistent with

access to essential medicines for CVD requires a broad

previous decisions by the WHO, including the addi-

range of solutions and tools. The WHO Model List of

tion of patented, relatively expensive drugs for the

Essential Medicines (EML) is a key tool for improving

treatment of cancer and hepatitis C virus, afford-

global access to medicines for CVD, particularly in

ability can be a consequence rather than a pre-

LMICs. Initiated in 1977 with 204 products, the EML

condition of adding a medicine to the EML (8). An

has grown to 433 products in 2017 with biennial re-

early example of this arose in 2002, when antiretro-

views of and updates to the list. The EML is used

viral drugs (ARVs) for human immunodeﬁciency virus

primarily by member states to determine their na-

(HIV) were added to the EML despite their high cost

tional EMLs and policies, and secondarily by United

and existing patent status. This approach, among

Nations agencies to guide drug donations. Medicines

other strategies, led to a 90% reduction in the price of

on the EML have been found to be more affordable

ARVs and led toward international and regional

and available (6).

pooled procurement to improve access (10).

We identiﬁed a global gap of missing or outdated

Medicines on the EML are more likely to be avail-

medicines for CVD on the EML and, as a collective,

able than medicines not on the list. According to

sought to ﬁll the gap through evidence-based appli-

Bazargani et al. (6), the median rate of availability of a

cations to modernize the EML. In this report, we

wide range of drugs on the EML worldwide is 62%,

describe our shared efforts to modernize the WHO

whereas the availability of drugs not on the list is

EML for global CVD prevention and control through

27%. This difference is greater among the most

applications to add, delete, and change indications

vulnerable populations in the lowest-income coun-

for CVD-related medications in keeping with clinical

tries, in which the mean rate of availability of
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medicines on the EML in the public sector is 40%

UPDATING THE WHO MODEL LIST OF

compared with 7% availability for nonessential med-

ESSENTIAL MEDICINES: EXAMPLE OF

icines. In the private sector, the differences remain

CARDIOVASCULAR DISEASES

but are attenuated (78% availability for essential
medicines and 57% availability for nonessential

Anyone can petition for a medicine to be added to the

medicines) (6). Although some may argue that these

EML. Over the past 10 years, we and others have

medicines are on the EML due to their widespread use

initiated a process of modernizing the EML for CVD

and consequent “essential” nature as deﬁned by the

medications by submitting evidence-based petitions

WHO, we contend that EML status also subsequently

to the WHO. Starting with the application for simva-

improves access and lowers cost. Therefore, “essen-

statin in 2007, led by a medical student—trainee—

tial” status is not simply a marker of such drugs’ prior

faculty consortium at multiple academic medical

frequency of use.

centers, our approach has evolved to include biennial

Over the past decade, the process by which medi-

petitions to modernize the EML for CVD medications

cines are added to the EML has also been revised.

(Central Illustration). We have adopted a rational

Inclusion of a drug on the EML now depends on ap-

approach: target medicines aligned with contempo-

plications supported by high-quality systematic re-

rary, guideline-directed, global cardiovascular care.

views, complemented by an assessment of the quality

In the following text, we brieﬂy summarize the

of the evidence using the Grading of Recommenda-

rationale and content behind our applications to the

tions

Assessment,

Development

and

Evaluation

EML (Table 1).

(GRADE) methodology. This process has contributed

ADDITIONS. S t a t i n s ( 2 0 0 7 ) . The principal motiva-

to more transparent and reproducible methods of

tion to add lipid-lowering agents to the WHO EML

evidence synthesis, as demonstrated within clinical

was

practice guidelines developed by professional orga-

atherosclerotic

nizations such as the American College of Cardiology

particularly

and the American Heart Association (11,12), as well as

causes atherosclerotic CVD across all ethnic groups

the WHO itself. The WHO Expert Committee also

(14). High-quality evidence supports the use of

to

reduce

the
CVD.

low-density

substantial

burden

of

Elevated

cholesterol,

lipoprotein

cholesterol,

explicitly aims to align with WHO or other global,

statins for the primary (15,16) and secondary (16)

high-quality guidelines. The WHO ensures trans-

prevention of atherosclerotic CVD across a wide

parency in the selection process by including a period

range of populations (17).

of public comment for all applications, posting re-

The U.S. patent for simvastatin held by Merck

viewers’ unedited comments online, inviting the

expired on June 23, 2006, which catalyzed a large

public to make statements ahead of the Expert Com-

generic drug launch, with ﬁrms from India and Israel

mittee meeting, and publishing a publicly available

ramping up production (18). Costs fell from $1,200 to

summary of decisions.

$40/patient/year, as priced by the Management Sci-

The WHO Expert Committee is comprised of phar-

ences for Health International Medical Products Price

macologists, clinical pharmacologists, methodolo-

Guide (19). This reduction helped make statins cost-

gists, and physicians (13). Membership of the 21st

effective by WHO standards, and in 2007, statins

Expert Committee (May 2017) consisted of 15 members

were added to the EML as a therapeutic class. Given

from Australia, Brazil, China, Egypt, Finland, India,

its lower cost and off-patent status, we proposed

Italy, Morocco, South Africa, Sri Lanka, Switzerland,

simvastatin as the representative example of the

the United States, and the United Kingdom. The Expert

therapeutic class of statins. In 2007, statins were

Committee includes members of an Expert Advisory

added to the EML with simvastatin as the represen-

Panel and meets biennially to review applications
consisting of systematic literature reviews to revise

tative (20).
Beta-blockers: atenolol to bisoprolol (2011). Although

and update the WHO EML through additions and de-

atenolol is a commonly prescribed and relatively low-

letions to the list—these applications are judged based

cost beta-blocker, there is no high-quality evidence to

on the rigor, depth, and timeliness of their review of

support its use for treatment of patients with heart

existing published data on the medication’s efﬁcacy,

failure, and accordingly, clinical practice guidelines

toxicity, and cost-effectiveness. The Expert Commit-

have recommended against it for this condition. By

tee can recommend that the medication alone or that a

contrast, at the time of our application, several next-

medication serve as a representative of a pharmaco-

generation, off-patent beta-blockers, including car-

logical class. Representatives of a class of medications

vedilol, bisoprolol, and metoprolol succinate, were

are denoted on the EML by a square box (7).

indicated for improving outcomes among individuals
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C ENTR AL I LL U STRA T I O N Essential Medicines List—Timeline of Additions, Deletions, and Modiﬁcations

Kishore, S.P. et al. J Am Coll Cardiol. 2018;71(5):564–74.

This timeline prepared by the authors indicates the classes of cardiovascular medicines on the Essential Medicines List (EML). Teams that include faculty, students, and
trainees develop an application for inclusion or deletion to the World Health Organization (WHO) Expert Committee for the Selection and Use of Essential Medicines,
which decides on modiﬁcations to the WHO EML. The EML is then adapted at the national level.

with heart failure with reduced ejection. In this work,

was removed from the EML, and beta-blockers were

we petitioned the WHO to switch the representative

added to the list as a therapeutic class for the treat-

beta-blocker from atenolol to bisoprolol.

ment of heart failure with reduced ejection fraction,

The most contemporary Cochrane systematic re-

with bisoprolol as the representative.

view evaluating the effect of beta-blockers on pa-

S p i r o n o l a c t o n e ( n e w i n d i c a t i o n ) ( 2 0 1 3 ) . Prior to

tients with heart failure highlighted the beneﬁt and

our application, spironolactone was listed on the EML

safety proﬁles of cardioselective beta-blockers (e.g.,

solely as a potassium-sparing diuretic agent for the

bisoprolol) over nonselective agents in patients with

treatment of hypertension. Given the strong recom-

chronic obstructive pulmonary disease (21). Of the 3

mendations from clinical practice guidelines from the

beta-blockers that are appropriate for all indications

American College of Cardiology, American Heart

(carvedilol, metoprolol succinate, and bisoprolol), we

Association, Heart Failure Society of America, and

proposed that bisoprolol would be the best repre-

European Society of Cardiology for the use of aldo-

sentative

its

cost-

sterone antagonists in patients with heart failure with

for

heart

reduced ejection fraction (22–25) (Class I, Level of

failure, simple once-daily dosing, and relative safety

Evidence: A), we proposed that the WHO EML Expert

in patients with comorbid chronic obstructive pul-

Committee: 1) add aldosterone antagonists as a

monary disease. We recommended carvedilol or

therapeutic class of medicines for the treatment of

metoprolol succinate as alternatives. In 2011, atenolol

patients with heart failure with reduced ejection

of

effectiveness,

the

class,

because

demonstrated

of

efﬁcacy

567
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T A B L E 1 Summary of Our Experience Modernizing the WHO Essential Medicines List for Cardiovascular Disease

Year

Medication

Square Box

Indication

Rationale and Summary

2007

Simvastatin

Yes

Lipid-lowering agents

Reduce atherosclerotic burden; generic production
reduced costs signiﬁcantly
 Cost
 Clinical practice guidelines

2011

Bisoprolol

Yes

Antihypertensive Medicines
used in heart failure

Remove substandard medication (atenolol)
 Clinical practice guidelines
 Feedback loops and continual improvement

2013

Spironolactone

No

Medicines used in heart
failure

Add new indication—heart failure
 Clinical practice guidelines

2015

Clopidogrel

No

Antithrombotic

Address rise in percutaneous coronary interventions worldwide
 Clinical practice guidelines

2017

Losartan

Yes

Antihypertensive

Alternative to ACE inhibitors, overcoming side effects
 Clinical practice guidelines

2013

Fixed-dose combination

Yes

N/A

Secondary prevention of atherosclerotic disease,
improved “polypill” adherence
 Clinical practice guidelines

2015

Direct oral anticoagulants

Yes

Antithrombotic

Prevention of stroke in patients with nonvalvular atrial
ﬁbrillation; clinically superior to warfarin and cost-effective
given less monitoring
 Cost
 Clinical practice guidelines

2017

Lisinopril-hydrochlorothiazide

Yes

Antihypertensive

Dual-agent blood pressure regimen superior to single agent
 Clinical practice guidelines

Additions

Rejections

This table summarizes the additions, deletions, and modiﬁcations of medicines for the World Health Organization (WHO) Essential Medicines List and our rationale for each.

fraction with a New York Heart Association functional

frequently suboptimal, with increased symptom-to-

class of II and above; and 2) specify spironolactone as

presentation (pain-to-door) times and increased

the representative of the aldosterone antagonist

presentation-to-treatment

class.

compared with HICs and decreased adherence to

The indication of heart failure with reduced ejection fraction was added to spironolactone in 2013.
( 2 0 1 5 ) . Antiplatelet

Clopidogrel

medications,

evidence-based

therapies,

(door-to-drug)
including

times

clopidogrel

(38,39). Furthermore, the availability of cardiac
catheterization

laboratory

services

is

increasing

including aspirin and clopidogrel, have an indepen-

globally, including in LMICs (40). The number of

dent mortality beneﬁt in patients with acute coronary

people in whom dual antiplatelet therapy is indicated

syndrome (26–29). Clopidogrel is also a safe and cost-

is thus similarly increasing (33). In 2015, we success-

effective medication that reduces cardiovascular and

fully petitioned for clopidogrel to be added to the

total mortality in patients with acute coronary syn-

WHO EML as an antiplatelet agent.

drome and following percutaneous coronary in-

L o s a r t a n ( 2 0 1 7 ) . Angiotensin-converting enzyme

terventions.

acute

(ACE) inhibitors are highly effective for treating and

coronary syndromes and the increasing number of

improving outcomes in hypertension, heart failure

percutaneous

performed

with reduced ejection fraction, and chronic kidney

globally, the need for and use of clopidogrel have

disease (41,42), leading to their addition to the EML in

been rising (30–32). Clopidogrel was also the subject

2002 (43). However, many patients cannot tolerate

of the ﬁrst instance of a compulsory license issued for

ACE inhibitors due to cough, angioedema, and other

a cardiovascular medicine, by Thailand in 2006 and

adverse side effects (41,44). Moreover, these side ef-

2008, which permitted the medication to be produced

fects are more common in certain subpopulations in

off patent (33).

LMICs: up to 44% of persons of Chinese ancestry

Given

the

coronary

rising

burden

interventions

of

Although short-term case-fatality rates for acute

experience cough associated with ACE inhibitors,

coronary syndrome in HICs have fallen dramatically

compared with 20% or less in the general population,

in the current era because of a combination of medi-

and rates of angioedema are up to 4.5 more common

cal therapy, reperfusion, and better overall intensive

in persons of African ancestry than in the general

care (34–37), treatment of patients with acute coro-

population (45,46). Angiotensin receptor blockers

nary syndrome in LMICs is highly variable and

(ARBs) signiﬁcantly lower rates of respiratory effects

JACC VOL. 71, NO. 5, 2018
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compared with ACE inhibitors, namely, a 74% lower

experience bleeding while taking warfarin, whereas

incidence of cough and a 66% lower incidence of

antidotes for DOACs were emerging and not widely

angioedema (41,42). Moreover, ARBs are low cost

available at the time of the application. Finally, the

(losartan averages U.S. $0.02 per tablet) (47). High-

committee felt that the clinical beneﬁt of DOACs over

quality randomized controlled trials demonstrate

warfarin did not justify the signiﬁcant difference in

noninferiority to ACE inhibitors for the treatment of

cost and cost-effectiveness.

hypertension, heart failure with reduced ejection
Lisinopril-hydrochlorothiazide combination (2017). Because

fraction, and chronic kidney disease (48–50).
We, therefore, petitioned the WHO EML for a

hypertension is the leading risk factor for mortality

square-box addition of ARBs to the EML in 2016, with

worldwide (56) and because many medications have

losartan as the class exemplar. In 2017, losartan was

demonstrated efﬁcacy in achieving blood pressure

added to the EML with a square box as the exemplar

control (57), multiple blood pressure–lowering drugs

for ARBs.

have long been featured on the WHO EML. However,

REJECTIONS (2013, 2015, AND 2017). There have

been 3 notable, recent rejections to petitions for
inclusion on the EML: novel oral anticoagulants;
combination of dual antihypertensive therapy; and
ﬁxed-dose combination (FDC), or polypill, therapy.
D i r e c t o r a l a n t i c o a g u l a n t s ( 2 0 1 5 ) . Direct oral an-

most people with hypertension require more than 1
medication to achieve control (58,59). High-quality
evidence demonstrates that combination therapy
decreases blood pressure 60% to 80% more than
single-agent therapy does, with a commensurate
reduction in cardiovascular events (60,61). For this
reason, single tablets combining 2 or more blood

ticoagulants (DOACs), alternatively known as novel

pressure–lowering drugs are increasingly used and

oral anticoagulants (NOACs), speciﬁcally apixaban,

prescribed (62).

dabigatran, and rivaroxaban, were petitioned to be

We petitioned the WHO to add the combination of

added to the EML in 2015 for the prevention of stroke

lisinopril and hydrochlorothiazide to the EML as an

in individuals with nonvalvular atrial ﬁbrillation.

exemplar of combination blood pressure–lowering

Worldwide prevalence of nonvalvular atrial ﬁbrilla-

therapy. The Expert Committee did not recommend

tion is increasing, and these patients have an

the addition of the lisinopril-hydrochlorothiazide

increased risk of stroke that can be substantially

combination to the EML in 2017 (63).

reduced with anticoagulants (51). The EML includes

P o l y p i l l s ( 2 0 1 3 , 2 0 1 5 , a n d 2 0 1 7 ) . In 2013, 2015,

warfarin, which is characterized by frequent moni-

and 2017 (64–66), applications were submitted to add

toring of blood coagulability, dose adjustments to

FDC, or polypill, therapy to the EML for secondary

maintain therapeutic levels, diet modiﬁcations, and

prevention of atherosclerotic CVD (ischemic heart

multiple drug-drug interactions. The petitioning au-

disease and thrombotic stroke). The components for

thors conducted a meta-analysis of the landmark

each application included aspirin, statins, and blood

DOAC trials and argued that DOACs were clinically

pressure–lowering drugs, which increase adherence

superior to warfarin and more cost-effective (52)

by 44% compared with usual care (67). The applica-

because they do not require frequent monitoring (53).

tions emphasized FDC therapy for secondary pre-

The Expert Committee did not recommend the

vention of CVDs to avoid the more controversial

addition of DOACs to the EML in 2015 (54). The

strategy of mass treatment for primary prevention.

committee raised concerns that the patients included

The Expert Committee did not recommend the addi-

in the previously mentioned trials may not represent

tion of a polypill to the EML in 2013, 2015, or 2017. The

the global population that would use DOACs. The

committee raised different concerns during each re-

committee argued that the absolute risk reduction in

view, including the lack of clinical outcomes from

all-cause mortality, stroke, and systemic emboliza-

phase 2 polypill trials; uncertainty about the avail-

tion seen in patients taking DOACs was of marginal

ability, price, and regulatory approval of different

clinical signiﬁcance. The committee also highlighted

polypills; and uncertainty about the effects of poly-

evidence suggesting that patients taking DOACs

pills on low-functioning health systems. FDC therapy

receive no beneﬁt compared with patients taking

for HIV, tuberculosis, and malaria had been added to

warfarin

International

the EML in previous years without similar data,

Normalized Ratio range, usually considered 80% or

although these combinations have the added poten-

greater (55). Furthermore, the committee noted that

tial beneﬁt of reducing antimicrobial resistance.

inexpensive

Nevertheless, the committee noted in the 2017 EML:

with

a

high

antidotes

therapeutic

exist

for

patients

who

569
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T A B L E 2 Summary of Lessons Learned for Modernizing the Essential Medicines List for Cardiovascular Medicines

Domain

Lesson Learned

Speciﬁc Example

Cost and
cost-effectiveness

 Cost is not always a barrier to entry; generic competition can lower
drug prices
 A listing on the WHO Model List of Essential Medicines can help focus
attention on making treatments more affordable

Addition of simvastatin, clopidogrel following generic
production

Clinical practice
guidelines

 The absence of systematic reviews and practice guidelines in low- and
middle-income countries is not always a barrier to entry
 Adaptation of the guidelines (e.g., WHO PEN) will continue to
strengthen the evidence base

Addition of new indication of heart failure for spironolactone
Addition of losartan as alternative to ACE inhibitors

Feedback loops and
continual improvement

 Modiﬁcation of the list by removing inferior or obsolete medications
based on new data is as important as the addition of novel medications

Removal of atenolol as the representative of beta-blocker;
Addition of modern beta-blocker (bisoprolol) with the
indication of heart failure

Community and
next-generation
engagement

 Anyone, from any country, can apply successfully with a compelling,
data-driven argument
 The global cardiovascular community, including next-generation
health professionals, can actively contribute to modernizing the
Essential Medicines List

Simvastatin, bisoprolol, spironolactone, clopidogrel, and
losartan applications by medical students, residents and
faculty

ACE ¼ angiotensin-converting enzyme; PEN ¼ Package of Essential Noncommunicable; WHO ¼ World Health Organization.

Fixed-dose combinations for non-communicable

Despite some cost-effectiveness analyses

diseases may have advantages over the single

suggesting that the NOACs are “cost-effective”,

medicines given concomitantly, including

replacing warfarin with an NOAC will require

increased adherence and reduced pill burden.

signiﬁcant investment of a country’s health-

The potential value of ﬁxed-dose combinations

care funds, which might be better spent on

of currently listed essential medicines, with

alternative treatments for other diseases or

regulatory approval and demonstrated

health-care facilities. In making judgments

bioavailability for the management of chronic

regarding health-system expenditure on

non-communicable diseases, is recognized (7,68).

high-price medicines, countries will therefore

These statements are supportive of the polypill
concept. However, the beneﬁts of EML listing, such as
tariff exemption and faster registration and delivery

need to have methods in place for estimating
likely utilization of new medicines and for
monitoring their use in practice (68).

through prequaliﬁcation, will not be afforded to polypills. The Expert Committee also noted that addi-

However, the addition of medicines to the EML can

tional guidance on FDCs is required: “The Expert

catalyze substantial price reductions and improve

Committee also recommended that the existing WHO

cost-effectiveness. For example, in the case of anti-

guidance documents on FDCs urgently need updat-

retroviral therapy for the treatment and control of

ing, as well as development of a guidance document

HIV, the addition of ARVs to the EML was part of

outlining key criteria for differentiating the role and

broader political advocacy and social pressure to

need for FDCs in different therapeutic indications

lower the prices of therapeutics that are considered

(e.g.,

truly essential (10). The Expert Committee has

acute,

chronic,

communicable

and

non-

resolved to lead a discussion on high-priced medi-

communicable diseases)” (7,68).

cines from the perspective of public health, facilitate

LESSONS LEARNED AND
FUTURE DIRECTIONS

research on the effectiveness of implementing policies on medicine prices (including intellectual property), update WHO guidelines on pricing policies,

We have observed 4 key factors that affect inclusion

gather data on per-country experiences of various

of medicines on the WHO EML (Table 2) and will likely

price-setting mechanisms, collect country-level data

inﬂuence the outcomes of future applications sum-

on the use of medicines added to the EML, and work

marized in Table 2.

with individual countries to develop strategies and

1. COST AND COST-EFFECTIVENESS. One issue we

the capacity to manage high-priced medicines.

have repeatedly encountered is the central tension

Although we acknowledge that there may not always

among clinical effectiveness, drug costs, and cost-

be a direct association between a medication being

effectiveness.

for

listed on the EML and a subsequent cost reduction,

example, was rejected largely due to cost despite

we argue that, as seen with medicines used to

favorable cost-effectiveness analyses:

treat

The

application

for

DOACs,

cancer,

hepatitis

C,

and

HIV/acquired
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immunodeﬁciency syndrome (8,69), the EML can be

present on 74% of national EMLs for 100 countries in

an effective political tool for advocating for increased

2012. In contrast, whereas acetylsalicylic acid (88%)

access to affordable essential therapies. The pricing of

and ibuprofen (90%) were commonly listed on these

essential medicines following the addition to the EML

national EMLs, naproxen was listed on only 27% of

is an important area of future investigation.

national EMLs despite a superior cardiovascular

2. CLINICAL PRACTICE GUIDELINES. The WHO re-

safety proﬁle (73). Feedback loops and continual

quires high-quality systematic reviews to support

improvement of the relation between the WHO EML

applications to the EML. A key barrier to the treat-

and national EMLs remain important for ensuring

ment of CVD appears to be the lack of consistent,

modernization (74).

consensus clinical practice guidelines on the pre-

4. COMMUNITY AND NEXT-GENERATION ENGAGEMENT.

vention, treatment, and control of CVD in LMICs.

The global CVD community can beneﬁt from enhanced

Adapting clinical practice guidelines from HIC set-

engagement with a diverse array of stakeholders,

tings to the LMIC context is 1 approach. One example

including the next generation of health workers,

is

Non-

patients, and advocates. Many applications appear to

communicable) guidelines for the treatment of acute

come from HIC settings (including ourselves) rather

myocardial infarction, stroke, heart failure, and

than from individual LMICs. Although reasons for the

raised blood pressure in LMICs. The Global Hearts

paucity of EML applications from LMIC authors are

initiative is another example of adapting global

unclear, possibilities include the lack of knowledge

guidelines and protocols to national contexts (70). A

about the EML and its potential implications, lack of

further example is the systematic, evidence-based

mentorship, and lack of training to create compelling

efforts to improve the impact and quality of hyper-

applications. To address this gap, the Young Pro-

tension guidelines speciﬁc to LMIC contexts by the

fessionals Chronic Disease Network has initiated a

COUNCIL (Control Unique to Cardiovascular Diseases

Next Generation Leaders program on evidence-based

in Low and Middle Income Countries) initiative (71).

technical petitions to WHO and National EML com-

the

WHO

PEN

(Package

of

Essential

To implement clinical practice and other guide-

mittees. Modernizing national EMLs to the WHO EML

lines across broad settings, the WHF has developed a

based on country needs is an important area of focus.

series of CVD roadmaps for secondary prevention of

National-level analyses demonstrate that the WHO

CVD, raised blood pressure, and tobacco control. The

EML modernization process has not always reached

roadmaps are designed to “translate existing knowl-

national EMLs. For example, 43% of low-income

edge of best practices, barriers and solutions into

countries, 75% of lower-middle-income countries,

practical strategies for improvement in cardiovascu-

and 69% of upper-middle-income countries have

lar health” (3,72). Further work to adapt CVD guide-

statins on their national EML. However, only 30% of

lines holds the promise of not only strengthening

low-income countries, 57% of LMICs, and 50% of up-

future EML applications, but also ensuring access to

per middle-income countries include the 4 medication

essential medicines.

classes of aspirin, beta-blockers, statins, and ACE
inhibitors (75). Brazil, China, India, Indonesia, Kenya,

3. FEEDBACK LOOPS AND CONTINUAL IMPROVEMENT.

Malawi, the Philippines, South Africa, and Tanzania

Just as the medical community can help ensure that

indicate increasing alignment of medications on the

the EML is modernized by adding new medications,

national EML to the WHO EML (76). Reconsideration of

so too can it modernize the EML by submitting peti-

polypill therapy for CVDs and reviews of cardiovas-

tions to delete medicines from the list when they are

cular medicines/therapeutics for in-patient or hospital

ineffective or harmful. For example, as modern beta-

use and diagnostics are future areas of focus.

blockers, with a strong base of evidence for the
treatment of heart failure with reduced ejection

CONCLUSIONS

fraction, became widely used by clinicians, we
recognized the need to substitute them for atenolol.

The global burden of CVD is substantial, and insufﬁ-

Translating changes to the EML at the national

cient access to CVD medicines perpetuates and ac-

level, particularly by changing or removing drugs, is

centuates this problem. The WHO EML is 1 important

another related, important step. The example of

mechanism and tool for improving access to CVD

nonsteroidal anti-inﬂammatory drugs (NSAIDs) high-

medicines. Here, we have outlined the rationale for

lights this issue. Although the 19th EML includes

and recent efforts to modernize the WHO EML across

acetylsalicylic acid and ibuprofen as NSAIDs for pain

the spectrum of cardiovascular care. We build on pre-

control, McGettigan and Henry (73) found that other

vious published data by highlighting the substantial

less effective NSAIDs, such as diclofenac, were

changes to the CVD medicines on the EML over the past
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decade, including debates about newer medicines,

hope to socialize and disseminate these lessons to

such as polypills and DOACs. We note in particular that

stimulate others to embark on similar efforts to

the translation to national EMLs remains incomplete.

modernize

WHO

EML and

national EMLs.

We

WHO and national EMLs represent a collective

believe—and have demonstrated—that anyone can

opportunity and responsibility toward improving ac-

contribute to improve the accessibility, availability,

cess to essential medicines and improving cardio-

and affordability of essential medicines for the pre-

vascular health. We believe that the clinical CVD

vention and control of CVD and to improve cardio-

community has a key role to play as petitioners, ad-

vascular health.

visors, and advocates. Our work represents our collective, iterative, and expanding set of lessons
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learned—individually and as a group—over the past
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