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Heart failure (HF) is a leading global public health problem with >64 million prevalent
cases globally. Patients with HF with reduced ejection fraction (HFrEF) from low- and
middle-income countries experience a 22% to 58% higher 1-year mortality rate than those

in high-income countries.! Guideline-directed medical therapy (GDMT) consisting of ACE
(angiotensin-converting enzyme) inhibitors or ARB (angiotensin receptor blockers) or ARNI
(angiotensin receptor-neprilysin inhibitors), B-blockers, MRA (mineralocorticoid receptor
antagonists), and SGLT2 (sodium-glucose cotransporter 2) inhibitors substantially reduces
mortality among patients with HFrEF. These medicines are among the most cost-effective
interventions and are thus included as the highest priority health system interventions
recommended by the Disease Control Priorities Project.? Despite this high-quality evidence,
GDMT remains widely underutilized in low- and middle-income countries resulting in
widespread undertreatment of patients with HFrEF due to health system-, provider-, and
patient-level barriers.! National essential medicines lists (EMLs) promoted by the World
Health Organization (WHO) guide countries on which medications to purchase in the setting
of limited resources and have resulted in higher procurement and availability of essential
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medicines in the public sector.3 We provide a cross-sectional analysis of national EMLs in
53 low- and middle-income countries, and availability, price, and affordability of GDMT
in select countries to identify potential barriers to access to these essential medicines for
patients with HFrEF.

The data that support the findings of this study are available from the corresponding author
upon reasonable request. We used the WHO online repository of country EMLSs and limited
our analyses to 53 low- and middle-income countries that published national EMLSs in
English representing 5 WHO regions, including Africa, Eastern Mediterranean, Americas,
South-East Asia, and Western Pacific. The available HFrEF medications in the national
EMLs included in this analysis are ACE inhibitor (enalapril), B-blockers (carvedilol and
metoprolol), MRA (spironolactone), and loop diuretic (furosemide). We extracted data on
inclusion of HFrEF medications within each included country EML into 1 spreadsheet for
data analysis on variations in frequencies between individual GDMT drugs and therapeutic
drug classes. We used the WHO Essential Drugs and Medicine Policy Department and

the Health Action International project on Medicine Prices and Availability to assess
availability (% of facilities), price (median price ratio: median local unit price divided by
the international unit reference price), and affordability (number of days of income to afford
the cost of 30 days of medication) of GDMT for patients with HFrEF (enalapril, losartan,
carvedilol, metoprolol, spironolactone, and furosemide) in select countries depending on
data availability in the WHO/Health Action International surveys. We have published
additional details on these methods.*

Among the 53 countries with national EMLs published in English, 47% included all 4 drug
classes. p-Blockers indicated for patients with HFrEF including metoprolol and carvedilol
were on the fewest number of national EMLs (32% and 42%; Table). In contrast, MRA
(spironolactone, 89%) and loop diuretics (furosemide, 94%) were included in most national
EMLs. Availability of GDMT is higher for generic than originator brand medicines and
higher in the private sector than the public sector. Patient price for GDMT is lower for
generic compared with originator brand medicines and lower in the public sector compared
with the private sector. Public sector procurement prices are markedly lower than patient
prices. Of the limited affordability data available, generic furosemide 40 mg was the most
affordable in the public sector.

This analysis demonstrates less than half of national EMLs in this analysis included all 4
drug classes of GDMT for patients with HFrEF. There was wide variability in availability,
price, and affordability of GDMT in both public and private sectors, which is a barrier to
access to these essential HFrEF medicines in low- and middle-income countries. Similarly,
the PURE study (Prospective Urban Rural Epidemiology) demonstrated medicines for
primary and secondary cardiovascular disease prevention were unavailable and unaffordable
for large proportion of households in low- and middle-income countries and associated with
increased risk for major adverse cardiovascular events and mortality.> Limitations of this
analysis include data scarcity in both national EMLs in English and WHO/Health Action
International surveys, which limited a comprehensive analysis of GDMT components, such
as bisoprolol as well as newer agents, such as sacubitril/valsartan and SGLT?2 inhibitors.
This data scarcity also resulted in low sampling of some outcomes. The data from this
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analysis of WHO/Health Action International surveys were collected between 2002 and
2015, so it may not fully reflect current availability, price, and affordability of GDMT.
However, this analysis demonstrates an important policy opportunity in national EMLSs to
potentially improve availability, affordability, and GDMT use to improve the care of patients
with HFrEF in low- and middle-income countries.
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Nonstandard Abbreviations and Acronyms

ACE angiotensin-converting enzyme

ARB angiotensin receptor blockers

ARNI angiotensin receptor-neprilysin inhibitor

EMLs essential medicines lists

GDMT guideline-directed medical therapy

HF heart failure

HFrEF HF with reduced ejection fraction

MRA mineralocorticoid receptor antagonists

PURE Prospective Urban Rural Epidemiology

SGLT2 sodium-glucose cotransporter 2

WHO World Health Organization
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