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Abstract

Background Many cardiovascular (CV) medicines are required for long term. However, with their limited resources,
low- and middle-income countries (LMICs) may have challenges with access to cardiovascular medicines. The aim of
this review was to provide a summary of available evidence on access to cardiovascular medicines in LMICs.

Methods We searched PubMed and Google scholar for English language articles on access to cardiovascular
medicines for the period 2010-2022. We also searched for articles reporting measures for challenges in access to CV
medicines from 2007 to 2022. Studies conducted in LMICs, and reporting availability and affordability were included
for review. We also reviewed studies reporting affordability or availability using the World Health Organisation/Health
Action International (WHO/HAI) method. Levels of affordability and availability were compared.

Results Eleven articles met the inclusion criteria for review on availability and affordability. Although availability
appears to have improved, many countries did not meet the availability target of 80%. Between economies and
within countries, there are equity gaps in access to CV medicines. Availability is lower in public health facilities than
private facilities. Seven out of 11 studies reported availability less than 80%. Eight studies which investigated avail-
ability in the public sector reported less than 80% availability. Overall, CV medicines, especially combined treatments
are not affordable in the majority of countries. Simultaneous achievement of availability and affordability target is low.
In the studies reviewed, less than 1-53.5 days wages were required to purchase one month supply of CV medicines.
Failure to meet affordability was 9-75%. Five studies showed that, on average 1.6 days'wages of the Lowest-Paid
Government Worker (LPGW) was required to purchase generic CV medicines in the public sector. Efficient forecasting
and procurement, increased public financing and policies to improve generic use, among others are measures for
improving availability and affordability.

Conclusions Significant gaps exist in access to cardiovascular medicines in LMICs, and in many low—and lower mid-
dle—income countries access to cardiovascular medicines is low. To improve access and achieve the Global Action
Plan on non-communicable diseases in these countries, policy interventions must be urgently instituted.
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CVD (ischaemic heart disease and stroke) recorded very
marginal reductions [2].

Sustained availability and accessibility of medicines
are critical for the prevention and management of CVD
as many cardiovascular (CV) drugs are required for long
term. While the Sustainable Development Goal 3 urges
countries to ensure access to safe, effective, quality and
affordable essential medicines for all, LMIC are resource
limited [3]. As part of the Global Action Plan (GAP) for
Non-communicable diseases (NCD), the World Health
Organisation (WHO) has set a national target of 80%
availability for affordable essential medicines such as
generics required to treat major NCDs in both pub-
lic and private facilities to be achieved by 2025 [4]. The
WHO created the Essential Medicines List (EML) aimed
at ensuring the availability of medicines such as cardio-
vascular (CV) medicines within the public health system
of such countries [5]. Antihypertensive drugs, lipid-
lowering drugs, antiplatelets, medicines for heart failure
and cardiac arrhythmia and anti-anginal drugs are found
in the WHO model list of CV medicines [5]. Antihyper-
tensive drugs, lipid lowering drugs and antiplatelets are
among the most frequently used CV medicines. While
EMLs are expected to ensure the availability of medicines
in LMICs, several factors may stifle the availability of CV
medicines in such countries. Also, while CV medicines
may be available in the health system, they may not be
adequately accessible and affordable to patients at the
point of care.

Gaps in access to cardiovascular medicines exist even
in high income countries, and middle- and low-income
countries have resource challenges. Therefore, access to
CV medicines in LMICs needs to be evaluated to inform
current knowledge as well as policy directions that can
improve access to cardiovascular medicines and reduce
CV-related mortality burden. While facility-based and
national surveys have been conducted in resource-lim-
ited settings, reviews that provide a current overview of
the cardiovascular medicine access situation are needed.
The aim of this review was to provide a summary of avail-
able evidence on access to cardiovascular medicines in
low- and middle-income countries.

Methods

Research design

We conducted a mini-review of peer-reviewed articles in
literature. It was a review of surveys/cross sectional stud-
ies on access to cardiovascular medicines using a system-
atic search of literature. Mini-reviews are reviews that
summarize the most salient concepts of a topic and still
ensure that the most current and relevant findings are
reported.
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Literature search

We searched PubMed and Google scholar for articles
on access to cardiovascular medicines. We used the
search terms “cardiovascular medicines’, affordability’,
“availability’, “access”, and “antihypertensive medicines”.
We searched for English language articles from 2010 to
2022. We crosschecked PubMed and Google articles to
avoid duplication. We also searched for articles report-
ing measures for improving access to cardiovascular
medicines from 2007 to 2022 using the terms “medicines
access’, “affordability and availability measures” and “car-
diovascular medicines access”.

Inclusion criteria

Studies conducted in low- and middle-income countries
were included. We reviewed studies reporting avail-
ability and affordability of cardiovascular medicines. We
reviewed studies reporting affordability or availability
using the WHO/HAI method. Surveys conducted at the
population level or national surveys and facility level sur-
veys which reported antihypertensive medicines, statins
or antiplatelet or combination of any two or three were
reviewed.

Screening process and data extraction

We selected articles based on an apriori criteria.
Abstracts and titles were screened before full text arti-
cles. The articles were reviewed by two experts. A data
abstraction form developed by the principal investigator
and one co-investigator was used to document abstract
article details. We retrieved data on Author and year of
publication, study design, study setting, sample size, type
of CV drug (Antihypertensive, statins and anti-plate-
lets) studied, number of CV medicines and summary
of findings. Data abstraction was done by the principal
investigator.

Evidence synthesis

The data abstracted from articles which met the inclu-
sion criteria were reviewed by the principal investigator
and a co-investigator and analysed by comparing results
from the studies. Trends, similarity and contradiction
in findings were determined. Levels of affordability and
availability were compared between studies as well as
between groups or geographic settings in the same study.
The WHO/HALI definition of affordability and availability
was used to review affordability and availability for stud-
ies that used the WHO/HAI method to measure afford-
ability and availability WHO/HAI reports availability
of individual medicines as the percentage (%) of medi-
cine outlets or surveyed facilities in which the medicine
was available on the day data was collected. Average %
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availability across all medicines can also be estimated.
Affordability is determined using the daily wage of the
lowest-paid unskilled government worker. Affordabil-
ity is the number of days’ wages needed to purchase a
selected course of treatment for common acute and
chronic conditions. For chronic conditions the WHO/
HALI defines affordability as number of days’ wages of the
lowest paid government worker needed to purchase one
month supply of medicines. For other studies the cata-
strophic health expenditure method and the proportion
of patients unable to afford their medicines was used.
The catastrophic health expenditure method classifies
medicines as affordable if patients spend less than 20% of
household income to purchase one month supply of CV
medication. Availability was defined as the proportion of
medicines studied that were available for studies report-
ing proportion of medicines available and proportion of
facilities with medicine available for studies reporting
proportion of facilities with availability. Medicines were
classified as available if availability was 80% or more. The
articles were not rated for risk of bias.

Dimensions of access to medicines

The WHO has defined access to medicines as “having
medicines continuously available and affordable at pub-
lic or private health facilities or medicine outlets that are
within one hour’s walk of the population” [6]. Access to
medicines has been described in five dimensions namely
availability, affordability, accessibility, acceptability, and
quality of medicines [7]. These dimensions have been
described by Wirtz et al. [7]. However, most studies have
focused on availability and affordability as measures of
access.

Results

The total number of articles that were screened for eli-
gibility was 393. As part of this total, 337 articles were
identified from PubMed, while 56 were identified from
Google Scholar. The number of full text articles assessed
for eligibility was 56. Ten full text articles met the inclu-
sion criteria from the search in January 2022. An addi-
tional search for articles published in 2022 yielded one
additional article. Eleven full text articles were finally
included for analysis (Fig. 1).

The access situation in low- and middle-income countries

Access to CV medicines is a challenge in many LMICs.
Between economies and within countries there are equity
gaps in access to CV medicines in the health system. In
settings or facilities where CV medicines are available,
affordability is often a challenge. In settings or facilities
where medicines are affordable or supplied free, avail-
ability is often a challenge [8—10]. Seven out of 11 studies
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reported availability less than 80%. Eight studies which
investigated availability in the public sector reported less
than 80% availability of CV medicines. Attaei et al. have
showed that many communities in low- and middle-
income countries do not have access to anti-hypertensive
medicines [8].

In many low- and middle- income countries, availabil-
ity of cardiovascular medicines is low. Although availabil-
ity of CV medicines appears to have improved over the
years, it is still sub-optimal in many countries. The avail-
ability of CV medicines was 14.4% to 20.8% for gener-
ics in the public sector and 52.3% to 60.1% for generics
in the private sector in LMICs in an earlier study [11]. In
another earlier study the average availability of selected
cardiovascular medicines was between 6.3% and 53% in
the public sector [12]. Recent studies show low availabil-
ity of CV medicines. In one study, average availability was
44% [8] in LMICs, and in another study availability was
54% in low and lower-middle income countries (LLMICs)
and 60% in upper-middle income countries (UMICs)
[13]. A study by Ewen et al. reported that in LICs, median
generic CV drug availability was 40.2% and 59.1% in the
public and private sectors, respectively. Overall generic
availability was 54.6% and 65.7% in lower-middle income
countries and 56.7% and 76.7% in UMICs in the public
and private sectors, respectively [9]. In a more recent
study by Chow et al. published in 2020, the availability of
all three types of cardiovascular medicines (blood pres-
sure lowering medicines, anti-platelets and statins) was
50%, 62.8% and 87.2% respectively [14]. Another recent
study in the Middle East shows cardiovascular medicine
availability of 36.6-52.5% [15]. In East Africa, average
availability of cardiovascular medicines in one study was
55.7%, while in another study antihypertensive medi-
cine availability was 0-28.5% and heart failure medica-
tion availability was 0.5-49.5% [16, 17]. A recent study in
West-Central Africa reported availability of 25.3-49.2%
[14]. In 2022, a large study reported 19.03-76.9% avail-
ability for LPG in the public sector and 41.1-80.49%
availability of LPG in the private sector [18]. Availabil-
ity of cardiovascular medicines is lower in public health
facilities than private facilities in LMICs [9, 13, 15, 18].
Branded medicines are less available than generic medi-
cines. The average availability of branded CV medicines
in LLMICs was 20% in the public sector and 34% in the
private sector [11]. In a study by Van Mourik et al., CV
medicines had an average availability of 26.3% for the
lowest price generics in the public sector and 57.3% in the
private sector [11]. Husain et al. reported similar results
with a generic CV drug availability of 55% and 67% in
public and private sectors respectively [13]. Availability
of CV medicines is higher in urban than rural areas [8].
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Fig. 1 PRISMA flow diagram for the literature search on access to cardiovascular medicines

CV medicines overall were not affordable in the
majority of countries, particularly in low-income
countries, with combination treatment being largely
unaffordable [9-11, 13, 14, 18]. This result was shown
by recent and earlier studies. In the studies that were
reviewed, less than 1-53.5 days wages were required
to purchase one month supply of CV medicines. Fail-
ure to meet affordability was 9-75%. In the public sec-
tor one month supply of 1 generic CVD medicine cost
on average 2.0 days’ wages, and 1 originator brand
CVD costs on average 8.3 days’ wages for the lowest
paid government worker in a study published in 2010
[11]. Some recent multinational studies show that 1-13
times the wage of the lowest paid government worker
(LPGW) is required to purchase one month supply of
CV medicines [9, 13, 19]. Some national studies how-
ever, show that up to about 53 times the wage of the

LPGW is required to purchase CV medicines [17].
Five studies reporting affordability with the number
of days’ wages of the LPGW in public health facilities
showed that, on average 1.6 days’ wages of the LPGW
was required to purchase generics in the public sector
[9, 11, 13, 18, 19]. In a study using a threshold of 20% of
a household’s capacity to pay, combination of four CV
drugs was unaffordable to 33% and 60% of households
in lower-middle and low-income countries respectively
[21]. In a recent study, 75% and 24% of households
could not afford two anti-hypertensive drugs and a sta-
tin in low-income and-middle income countries respec-
tively [8]. Affordability is frequently lower in the private
sector although availability is higher. For CV medicines
meeting both affordability and availability targets, find-
ings show low achievement [9, 14]. In a recent multina-
tional study, CV medicine affordability and availability
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target was met in 37.5% of adults [14]. Table 1 shows
affordability and availability of cardiovascular medi-
cines in LMICs.

In LMICs, procurement prices are higher than the
international reference price (IRP). Compared with the
international reference price, the government procure-
ment prices, on average, were 17 times higher for brand
medicines, 4.5 times higher for the lowest-priced generic
and 21.7 times higher for the brand medicines in the
LLMICs in one recent study [13]. Patient prices vary
largely from procurement prices. In the public sector
of LLMICs, a recent study showed that while procure-
ment price for generic medicines was 4.5 times the IRP,
the patient price for the same generics is 11.2 times the
IRP [13]. Patient prices have been found to be higher in
LLMICs compared to UMICs. In a study by Husain et al.,
patient prices in LLMICs was higher than the average
of 80.3 and 16.7 times the IRP for branded drugs and
generic CV medicines respectively [13]. Patient prices in
the private sector are significantly higher than the public
sector. Husain et al. reported LLMIC Median Price Ratios
(MPR) for the private and public sectors as 95.2 and 46.4
respectively for branded medicines [13].

Studies on accessibility showed that inadequate pres-
ence of healthcare workers and long distance to health
facilities has been reported as a challenge to accessibil-
ity of medicines and healthcare in LMIC [21, 24]. In sub-
Saharan Africa one recent study reported that patients
travel 25.29 +14.72 and 53.29 +17.86 min to reach health
facilities for antihypertensive medicines, while another
reported rural inhabitants travel between 1 to 2.5 h to
reach health facilities [21, 22]. A study in LMIC showed
that 5-35% of patients with chronic diseases travel more
than 15 min to visit health facilities [24].

Acceptability of CV medicines in some countries is low,
yielding low rates of treatments although medicines are
available. Adherence to treatment guidelines is low in
many LMICs [23, 25]. One study of patients with heart
failure in a rural Haiti health facility where medicines
were available and supplied free to patients is a typical
example of provider acceptability barriers. During dis-
charge, only 21% of heart failure patients were treated
with the evidence-based combination cardiovascular
medicines [25]. Non adherence to cardiovascular medi-
cines is significant. Patients’ beliefs that medication are
unnecessary and that medication will cause side effects
contribute to non-adherence [26, 27].

The presence of substandard and falsified medicines is
a challenge in many LMICs, especially Africa, and regu-
latory capacity is inadequate. A recent study in Africa
reported 16.3% poor quality cardiovascular medicines
[28]. Amlodipine and captopril have been reported with
a higher poor quality [28] Heart medicines are among the
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5th most frequently reported (5%) substandard class of
medicines in the WHO monitoring system [29].

Measures for improving access

While significant challenges in access to cardiovascular
medicines faces LMICs, opportunities exist for improve-
ment. The WHO and other authors have published poli-
cies and measures that could address challenges in access
to CV medicines. Efficient forecasting and procurement,
increased public financing, abolishing taxes, policies to
improve generic use, regulating mark-ups, and ensuring
that CV medicines are added to the EML are measures
for improving availability and affordability. Other meas-
ures are social health insurance and provision of incen-
tives, passing on low procurement prices to the private
sector, price negotiation, promoting market competi-
tion, quality monitoring, prioritizing essential medicines
budgets and good health system governance [7, 9, 12, 29,
31]. Table 2 summarizes steps to improve access to CV
medicines.

Discussion

Our review shows that in many low- and middle- income
countries, affordability and availability of CV medicines
is low. Between economies and within countries there
are equity gaps in access to CV medicines in the health
system. In settings or facilities where medicines are avail-
able, they are often not affordable. In setting or facilities
where medicines are affordable, they are often not avail-
able. These findings suggest that reducing mortality from
CV disease in LMICs may remain a challenge. 80% of
CVD deaths occur in low- and middle- income countries
(LMICs) and the mortality burden from CV disease has
been predicted to rise in LMICs [33-36]. Limited access
to potentially lifesaving medications in LMICs makes
guideline-based practice in the treatment and prevention
of CV disease challenging [37].

Barriers to access to CV medicines in LMICs have
been discussed in literature. At the policy level, limited
national funding as a result of competing health pol-
icy priorities, slow inclusion of CV medicines into the
essential medicines list (EML), as well as structural bar-
riers limit access to CV medicines [38, 39]. In LMICs,
lack of adequate public financing of essential cardiovas-
cular medicines limits availability of these medicines.
Although social health insurance has been implemented
in some LMICs, insufficient funding leads to poor avail-
ability of medicines which are supplied free of charge.
Patent laws have also been suggested as barriers to access
to CV medicines in LMICs.

The rate limiting step in access to CV medicines lies
within the health system’s supply chain. In the pub-
lic sector of LMICs poor availability of CV medicines
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