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Abstract

Objective To identify uses of WHO Model list of essential medicines (EM) and summarize studies

examining essential medicines (EM) and national EM lists (NEMLs).

Study design and setting In this scoping review, we searched PubMed, Scopus, WHO website and WHO
Regional Databases for studies on NEMLs, reimbursement medicines lists, and WHO EML, with no date

or language restrictions.

Results 3,144 retrieved documents were independently screened by two reviewers; 100 full-text
documents were analyzed; 37 contained data suitable for quantitative and qualitative analysis on EMs
availability (11 documents), medicines for specific diseases (13 documents), and comparison of WHO
EML and NEMLs (13 documents). From the latter, 2 documents analyzed the relevance of evidence from
Cochrane systematic reviews for medicines that were on NEMLs but not on the WHO EML. EMs
availability is still suboptimal in low-income countries. Availability of children formulations and EMs for
specific diseases such as chronic, cancer, pain and reproductive health is suboptimal even in middle-

income countries.

Conclusion WHO EML can be used as a basic set of medicines for different settings. More evidence is
needed into how NEMLs can contribute to better availability of children formulations, pain and cancer

medicines in developing countries.

Key words World Health Organization, essential medicines, scoping review, availability, accessibility,

Cochrane

Running title: Scoping review of essential medicines’ use



What is new

This is the first scoping review on the use of essential medicines concept. Two bibliographical databases
and WHO regional databases were searched to find all relevant studies on the implementation of

essential medicines concept.

Key findings

Countries varied greatly in the alignment of national essential medicines lists to the WHO essential
medicines list and availability of essential medicines. Essential medicines availability is still suboptimal in

low-income countries.

What this adds to what is known

Availability of essential medicines for specific diseases such as chronic, cancer, pain (suboptimal use of
opioid medicines), reproductive health, pregnancy and children care and orphan diseases is suboptimal
even in middle income countries, and medicines for hepatitis C are insufficiently available around the

globe.

What is the implication, what should change now

More evidence is needed into how NEMLs can contribute to better availability of children formulations,

pain and cancer medicines in developing countries.




Introduction

Medicines are the second most important component of healthcare budgets, second only to
salaries [1]. The World Health Organization (WHO) considers relevant choices of medicines as the most
cost-effective health intervention after childhood immunization [2]. The concept that some medicines

Ill

are more “essential” than others is as relevant to the world nowadays as it was in 1975 when it was
developed [3]. Currently, 146 countries have accepted the Essential Medicines concept, which guides
reimbursement of medicines on the basis of public health importance, efficacy, safety and cost [4]. In
brief, the idea is that medicines of the highest public health relevance should be made available on
equal basis to all members of a population for free or at an affordable price [3]. Since 1977, WHO has
been updating its EML every two years, with the latest 20" version for adults and the 6 version for

children updated in 2017 [5]. The WHO EML can serve as a model list for country specific national

essential medicines lists.

National essential medicines lists (NEMLs) or reimbursed medicines lists are a key component of
well-functioning health-care system [1]. NEMLs are the cornerstone of the national medicines policy;
they should affect the pharmaceutical system at all levels: manufacturing, supply, prescribing and even
donations, in order to guarantee individuals and populations all the medicines they really need [6,7].
NEMLs are developed and approved by the government of a country, and the most cost-effective
medicines for infective and non-infective diseases should be included. Some countries have a unique
NEML that is valid for the whole territory of the country, and other countries, especially those
territorially diverse such as China [8], develop subnational/province/cantonal-level EMLs, based on
regional needs and priority health-conditions to be treated. In smaller countries, such an approach could

lead to inequality and discrimination [9].



The selection of NEML remains a country’s responsibility, since the very concept is supposed to
be flexible and adaptable to local circumstances [10].
Objective

We performed to a scoping review of the peer-reviewed and grey literature that aimed to
reporting empirical data concerning EMLs in order to synthesizes the knowledge on practical use of
EMLs and provide a baseline to influence further research on the topic at a global scale. Specifically, we
aimed to identify uses of WHO Model list of essential medicines (EM) and summarize studies examining
essential medicines (EM) and national EM lists (NEMLs). The scoping review methodology [11,12] was
used because the topic of EMs is complex and heterogeneous in nature and not amenable to a focused
systematic review. We followed the methodology and guidance for the conduct of scoping reviews
developed by members of the Joanna Briggs Institute and members of five Joanna Briggs Collaborating
Centres [11]. We wrote a brief protocol for the scoping review (Supplementary document 1) but we did

not register it.

Methods

Search strategy

The search focuses on the following concepts: 1) Selection process, priority setting,
methodology, expansion of the EMs list, policy; 2) Use, implementation, prescribing patterns; 3)
Economic evaluation; 4) Impact, patient outcomes; 5) Pros and cons, attitude and opinion towards EMs
formulary; 6) Specific diseases or group of diseases; 7) Alignment, rational use, prescribing practices,
prescribing patterns; 8) EMs in the developing countries (middle and low income); 9) Availability,
accessibility, supply of EMs (procurement) and 10) Critical comparison WHO EML — NML. Retrieved
documents were coded in one or multiple categories by two evaluators (MMK, AJK). Topics excluded

from analysis were the following: 1) General analysis/review, without empirical data; 2) Guidelines; 3)



Modelling studies; 4) Technical report series (TRS; interventions in WHO EML); 5) Patents; 6)
Bioequivalence studies and 7) EMs in emergency situations 8) lower than national level. In cases of
disagreement, the third researcher was consulted (AM) and the differences were resolved by consensus.
After defining concepts to be addressed in the scoping review, the primary search strategy was
developed (AM) in consultation with an experienced librarian (AU), and conducted without time or
language restrictions. We searched PubMed and SCOPUS on 25 November 2015. The PubMed search
strategy was: "world health organization"[All Fields] AND ((essential medicine[All Fields] OR essential
medicines[All Fields]) OR (national list[All Fields] OR national listing[All Fields] OR national lists[All
Fields]) OR (reimbursement[All Fields] OR reimbursement'[All Fields] OR reimbursement's[All Fields] OR
reimbursement features[All Fields] OR reimbursement for[All Fields] OR reimbursement intelligence[All
Fields] OR reimbursementn2qod[All Fields] OR reimbursements[All Fields] OR reimbursements'[All
Fields] OR reimbursement specialist[All Fields])), and was adapted for SCOPUS. The search was repeated
on 4 December 2017, using the same search strategy. The search output was transferred to Endnote X5
for Windows (Thomson Reuters, 2011), and de-duplicated. Two reviewers (MMK, AJK) checked the titles
(and abstracts if available) for inclusion criteria. Further exclusions were performed after reading the full
text of the documents.

We also searched the grey literature, including the World Health Organization [13] website, as
WHO provides leadership in global matters concerning global health, especially medicines, and
articulates evidence-based policy options [14]. We searched WHO Essential medicines and health
products information portal (,,Essential Medicines and Health Products Information Portal Medicine
access>Rational Use”), as well as WHO Regional Databases: African Index Medicus — AIM, Index Medicus
for the Eastern Mediterranean Region — IMEMR, Index Medicus for the South-East Asian Region —
IMSEAR, Latin American and Caribbean Health Sciences Literature — LILACS, Western Pacific Region

Index Medicus — WPRIM. The search was performed on 8 February 2016, using the key terms



“essential”, “medicine(s)”, “drug(s)”, “WHO"”. The same exclusion criteria were used as in the database
search, and reports, resolutions and technical discussions were excluded. A liberal accelerated model
[15] was used to search the gray literature, in which one reviewer (MMK) selected potentially inclusive
titles, and the other (AJK) checked rejected titles for potential inclusion. Disputes were solved by
agreement and consultation with the third researcher (AM).
Analysis

After finding the most frequent concepts, these were further refined, and investigated:
availability of EMs in general, availability of EMs for specific diseases, and critical comparisons of WHO
EML and NEMLs. For documents that reported on the content of EMLs, we analyzed the number of
medicines that appeared only on the WHO Model list of essential medicines (EML), medicines that only
appeared on NEMLs, medicines presented on both the WHO EML and NEMLs. We also reported the
alignment (adherence) index or calculated it in cases where it was not reported but the document
contained the data to allow the calculation. The alignment index was defined as number of medicines
present both on WHO EML and NEML compared to number of medicines present only on an NEML [16]
accompanied with the interquartile range (IQR) of the alignment index. All documents that contained
data comparing the WHO EML and NEMLs, whether primary or secondary research studies, were used
for data extraction. The data extraction for critical comparison of the WHO EML and NEMLs was done
for the latest version of NEML available. If a country’s NEML was analyzed in several documents, the
most recent document was included. Data extraction for included studies where some of the authors
were involved was performed by non-involved authors.

Since Preferred Reporting Items for Systematic Reviews and Meta-Analysis: extension for
Scoping Reviews (PRISMA-ScR) are still being defined [17], we used the applicable items from the

PRISMA checklist [18] for reporting.



Results

In total, 3,144 documents were screened and 100 full text documents were analyzed by three
reviewers (MMK, AM, KC) after deduplication (Figure 1). The most frequent concepts that emerged in
these documents were: availability/accessibility of EMs (68 documents), EMs in low- and middle-income
countries (65 documents) and EMs for specific diseases (49 documents). 15 documents (published from
2006 to 2017) compared WHO and national EM lists (NEMLs). We excluded 63 documents which were
out of the scope of the review (Supplementary Table 1).

We analyzed 37 full documents that contained data suitable for quantitative or qualitative
analysis: 11 documents on the general availability of EMs, 13 documents on availability of EMs for
specific diseases, and 13 documents on head-to-head critical comparisons of WHO EML and NEMLs (See

Supplementary Table 2 for the list of included studies).
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Figure 1. Flow chart of the scoping review. Reasons for exclusion of 63 articles are presented in
Supplementary Table 1.
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In total, 11 documents reported on EM availability [19-29]. EMs availability (Table 1) remains
suboptimal in low-income countries, while the situation is better in middle income countries, especially
concerning generic EMs. Provision and availability of EMs (measured using WHO/Health Action
International (HAI) methodology and WHO operational package for monitoring and assessing country
pharmaceutical situations) [30,31] has improved (over 2003-2011 time period) compared to non-EMs in
low- and lower middle-income countries, especially in the public sector, although availability still has not
ensured equitable access [19]. In Sub-Saharan Africa, EMs contributed to the reduction of morbidity and
mortality for the past 30 years, measured by infant mortality (which significantly dropped with the
increase of measles and DTP immunization coverage) but EMs availability in public facilities remains
alarmingly low [16].

Availability of EMs for specific diseases

13 documents reported on availability of EM for specific diseases or populations. Availability of
inhaled corticosteroids, pain medicines (especially opioid), cancer medicines, hepatitis C medicines,
medicines for reproductive health and children formulations was found to be suboptimal
(Supplementary Table 3) [32-44].

Alignment of NEMLSs to the WHO EML

NEML’s alignment with the WHO EML was reported in 13 documents (summarized in Table 2)
[2,6,8,9,16,45-52]. The median number of medicines on NEMLs was 339, and ranged from 218 in
Djibouti to 627 in the Philippines. The dates of the NEMLs ranged from 2006 to 2013. The average
number of medicines that were at the same time on the latest NEML and the closest version of the WHO
EML was 194, and ranged from 124 in Bosnia and Herzegovina to 283 in the Philippines. The number of
medicines which were only on the NEML varied from 164 (Bosnia and Herzegovina) to 495 (Mexico),

median 318. The number of medicines found only on the WHO EML ranged from 92 in Bosnia and
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Herzegovina to 301 in Malawi (median 223). The median alignment index was 0.46 (interquartile range
0.41to 0.57). The lowest indices of alignment were reported in Brazil and Mexico (0.31), and the highest
in Indonesia (0.79).

Although Brazil had a special EML for children, there was a lack of special formulations of EMs
even for indispensable therapeutic medicines for severe clinical conditions [45]. The number of special
formulations for children was also reported less than needed for the burden of disease in China [53, 54]
and South Africa [52].

We found two documents in which the use of Cochrane systematic reviews was analyzed to
evaluate the evidence base for the medicines on the NEML in two countries [9, 47]. In these documents,
the use of the Cochrane Database of systematic reviews was tested in addition to the WHO EML in
revising NEMLs: one in a high income non-OECD country (Croatia) and the other in an upper middle-
income country (Bosnia and Herzegovina). The Cochrane Database of systematic reviews provided high
quality evidence for 42 (8.3%) and 38 (11.4%) medicines (same or more benefits, including ones with
serious side effects) justifying their inclusion on the NEML in these two countries, respectively. The
Cochrane Database of systematic reviews provided evidence for exclusion from the NEML for 14 (2.8%)

and 16 (4.8%) medicines in the two countries, respectively.

Discussion

EMs availability is still suboptimal in low- and middle-income countries, especially for specific
diseases and populations including chronic diseases, reproductive health, pregnancy care, child health,
cancer, and pain (low availability of opioid medicines and excessive NSAIDs availability). Hepatitis C

medicines are not sufficiently available even in high-income countries.

NEMLs differed greatly from the WHO EML. One reason is that a small number of developed

countries formally used the WHO EML as a guide in the development and implementation of national
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medicines policies [6]. Furthermore, country standard treatment guidelines also do not align with the

WHO EML [6].

Other possible reasons could include different epidemiological circumstances worldwide
concerning both communicable and non-communicable diseases, and some differences are expected
and justifiable [8, 10]. Not all medicines are licensed in all countries due to different national medicines’
policies [9] and different strategic and marketing policies of medicines manufacturers. That is why the

WHO EML was not intended to be reproduced on every NEML, but rather to serve as a guide to save

costs and increase rational medicines availability and prescribing.

The implementation of the concept of EMs has significantly reduced morbidity and mortality in
many countries of the world in the past 30 years, particularly in developing countries [16], but still one
third of the world population lacks reliable access to EMs [30]. Many EMs are available globally [55],
partly due to the significant increase of the use of generic medicines, which has increased the availability
of EMs. The concept of NEMLs is best developed in Africa and Southeast Asia, where almost all countries
have adopted an NEML [8]. Nevertheless, according to the WHO, around 10 million lives could be saved
annually by improving access to EMs, nearly half of those in Africa and South-East Asia [56]. Although
the concept of EMs is widely accepted, and the need for periodic update is an important part of this
concept, more than a third (36.8%) of low and middle-income countries assessed in 2014 have not

updated EML between 2000 and 2012 [57].

Cochrane is an NGO in official relations with WHO [58] and has been striving to increase the use
of Cochrane reviews to support decisions about additions or deletions of medicines to the WHO EML. In
total, 177 reviews from 40 Cochrane Review Groups (range 1 to 19 reviews) have been used to inform all
nine Reports of the WHO Expert Committee on the Selection and Use of Essential Medicines (including

the WHO Model List of Essential Medicines and the WHO Model List of Essential Medicines for Children)
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(range 2 to 41 reviews per report), published between 2000 and 2015 [59]. However, the WHO EML

considers not only evidence of efficacy and harm, but also cost and regulatory status of medicines. Since

the financial power of countries’ health-care systems varies worldwide, it is useful to consult the

Cochrane Database of systematic reviews when making decisions on an NEML if financial resources and

appropriate expertise are available [9,47].

The risk of bias/critical appraisal is not recommended for scoping reviews [11], so we did not
formally evaluate the risk of bias. One of the included studies was a review without a defined
systematic search strategy and with a high risk of bias due to the commercial nature of the company
publishing the document [6]. It had undefined financial support for conducting the review and

undisclosed other conflicts of interest.

The findings of this review should be interpreted with respect to several limitations. As we did
not impose time limits to the search, some of the time-dependent variables and data are outdated.
Although formal quality assessment could not be done for these studies, their quality could be
considered low according to their weak designs (observational, cross sectional). Some studies on the
availability or affordability of EMs used the standardized WHO research methodology [30,31]; other
studies used very heterogeneous research methodologies, which made the analysis difficult. EM
concepts keep evolving and the situation changes over time as medical policies change globally and
locally. Furthermore, only two bibliographical databases were searched in this study, leaving the
possibility that we might have omitted peer-reviewed studies on this topic that were not indexed on
these databases. It was also impossible to cover all grey sources of data, so some of the evidence may
still be missing, even in high-income countries, which had the highest transparency of the selection

process of reimbursed medicines. Also, another librarian had not peer reviewed the literature search
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using PRESS [60], which is a possible limitation. We wrote the protocol for the scoping review, but did

not formally register it, which may present a limitation.

In conclusion, the WHO EML has helped the development of the EM concept worldwide, but
more evidence is needed regarding how NEMLs can contribute to improving the availability of age-
appropriate formulations for children, as well as pain and cancer EMs, especially in developing

countries.

Acknowledgement

This study was carried out as a part of the doctoral thesis of one of the authors (MMK). We
would like to thank Alma D. Prosperoso for help with reaching the grey literature and Shelly M. Prani¢

for her comments on the revised manuscript.

Funding

This study was funded by the grant from the Croatian Science Foundation, grant No. IP-2014-09-

7672 (“Professionalism in Health Care”). The funder had no role in the design of this study, during its

execution and data interpretation.

Conflict of interest statement
Four of the authors (MMK, AJK, LB and AM) were also authors on documents included in the
scoping review. In order to avoid potential bias, data extraction was performed by the researcher who

did not author that particular document, in order to avoid bias.

15



References

[1] WHO key components. http://www.who.int/healthsystems/EN_HSSkeycomponents.pdf?ua=1. Last
retrieved 27 Feb 2017.

[2] Mustafa AA, Kowalski SR. A comparative analysis of the Libyan national essential medicines list and
the WHO model list of essential medicines. Libyan J Med. 2010;5.

[3] Reidenberg MM. Essential medicines for the whole world. Clin Pharmacol Ther. 2007;82:500-3.

[4] Smith MK, Tickell S. The essential drugs concept is needed now more than ever. Trans R Soc Trop
Med Hyg. 2003;97:2-5.

[5] WHO EML 2015. http://www.who.int/medicines/publications/essentialmedicines/en/. Last retrieved
27 Feb 2017.

[6] IMS Institute for Health Care Informatics. Understanding the role and use of essential medicines lists.
2015. Available from: http://futurehealthinsights.co.uk/media/1027/02-understanding-the-role-
and.pdf. Last retrieved : 29 November 2016.

[7] Petrova GlI, Benisheva-Dimitrova TV, Mircheva JD, Usunov JI. Journal of Social and Administrative
Pharmacy 2000; 17.

[8] Wang L, Ma E, Xu W. Comparative analyses of China national & twenty two selected provincial
essential medicine lists to the WHO 2011 model list. Available:
http://apps.who.int/medicinedocs/documents/s18851en/s18851en.pdf. Last retrieved: 29 August
2017.

[9] Mahmi¢-Kaknjo M, Marusié A. Analysis of evidence supporting the Federation of Bosnia and
Herzegovina reimbursement medicines lists: role of the WHO Essential Medicines List, Cochrane
systematic reviews and technology assessment reports. Eur J Clin Pharmacol. 2015;71:825-33.

[10] Laing R, Waning B, Gray A, Ford N, Hoen E. 25 years of the WHO essential medicines lists: Progress
and challenges. The Lancet. 2003;361,1723-29.

[11] Peters MD, Godfrey CM, Khalil H, Mclnerney P, Parker D, Soares CB. Guidance for conducting
systematic scoping reviews. Int J Evid Based Healthc. 2015;13:141-6.

[12] Arksey H, O'Malley L. Scoping studies: towards a methodological framework. Int J Social Research
Methodology. 2005;8,19-32.

[13] WHO. Essential medicines and health products information portal. Available at:
http://apps.who.int/medicinedocs/en/cl/CL1.1.1.1.2.9/cImd,50.html. Last retrieved: 8 March 2017.

[14] NIH. Systematic reviews: the literature search - databases and gray literature. Avaliable at:
http://nihlibrary.campusguides.com/c.php?g=38332&p=244522. Last retrieved: 6 March 2017.

[15] Khangura S, Konnyu K, Cushman R, Grimshaw J, Moher D. Evidence summaries: the evolution of a
rapid review approach. Syst Rev. 2012;1:1-9.

[16] Mugiraneza JC. Is the World Health Organization Model List of Essential Drugs Relevant to Member
States? National Essential Drugs Lists of Selected African Countries in Comparative Perspective
[dissertation]. [Buffalo, NY]: Faculty of D’Youville College School of Health and Human Services; 2009.
Available at: http://apps.who.int/medicinedocs/documents/s16786e/s16786e.pdf. Last retrieved: 30
Nov 2016.

[17] Tricco A, Strauss S, Moher D. Preferred Reporting ltems for Systematic Reviews and Meta-Analysis:
extension for Scoping Reviews (PRISMA-ScR). Available from: http://www.equator-network.org/wp-
content/uploads/2009/02/Executive-summary_ScR_Dec-9.pdf. Last retrieved: 8 March 2017.

[18] Prisma checklist. Available at: http://prisma-statement.org/PRISMAStatement/Checklist.aspx. Last
retrieved 8 March 2017.

[19] Bazargani YT, Ewen M, de Boer A, Leufkens HG, Mantel-Teeuwisse AK. Essential medicines are more
available than other medicines around the globe. PLoS One. 2014;9:e87576.

16



[20] Chahal HS, St Fort N, Bero L. Availability, prices and affordability of essential medicines in Haiti. J
Glob Health. 2013;3:020405.

[21] Cheraghali AM, Nikfar S, Behmanesh Y, Rahimi V, Habibipour F, Tirdad R, Asadi A, Bahrami A.
Evaluation of availability, accessibility and prescribing pattern of medicines in the Islamic Republic of
Iran. East Mediterr Health J. 2004;10:406-15.

[22] Cheraghali AM, Idries AM. Availability, affordability, and prescribing pattern of medicines in Sudan.
Pharm World Sci. 2009;31:209-15.

[23] Dabare PR, Wanigatunge CA, Beneragama BH. A national survey on availability, price and
affordability of selected essential medicines for non communicable diseases in Sri Lanka. BMC Public
Health. 2014;14:817.

[24] Mendis S, Fukino K, Cameron A, Laing R, Filipe A Jr, Khatib O, Leowski J, Ewen M. The availability
and affordability of selected essential medicines for chronic diseases in six low- and middle-income
countries. Bull World Health Organ. 2007;85:279-88.

[25] Saleh K, Ibrahim MI. Are essential medicines in Malaysia accessible, affordable and available?
Pharm World Sci. 2005;27:442-6.

[26] Saouadogo H. Measuring availability, affordability and management of essential medicines in public
hospitals of Burkina Faso. World Hosp Health Serv. 2011;47:8-11.

[27] Senarathna SM, Mannapperuma U, Fernandopulle BM. Medicine prices, availability and
affordability in Sri Lanka. Indian J Pharmacol. 2011;43:60-3.

[28] Ewen M, Zweekhorst M, Regeer B, Laing R. Baseline assessment of WHO's target for both
availability and affordability of essential medicines to treat non-communicable diseases. PLoS One.
2017;12(2):e0171284.

[29] Khuluza F, Heide L. Availability and affordability of antimalarial and antibiotic medicines in Malawi.
PLoS One. 2017;12(4):e0175399.

[30] WHO. Measuring medicine prices, availability, affordability and price components, 2nd ed. Geneva,
World Health Organization/Health Action International, 2008.

[31] WHO Operational package for assessing, monitoring and evaluating country pharmaceutical
situations. Guide for coordinators and data collectors.
http://www.who.int/medicines/publications/WHO_TCM_2007.2/en/ . Last retrieved 14 Jul 2017.

[32] Babar ZU, Lessing C, Mace C, Bissell K. The availability, pricing and affordability of three essential
asthma medicines in 52 low- and middle-income countries. Pharmacoeconomics. 2013;31:1063-82.

[33] Bazargani YT, de Boer A, Schellens JH, Leufkens HG, Mantel-Teeuwisse AK. Essential medicines for
breast cancer in low and middle income countries. BMC Cancer. 2015;15:591.

[34] Cherny NI, Baselga J, de Conno F, Radbruch L. Formulary availability and regulatory barriers to
accessibility of opioids for cancer pain in Europe: a report from the ESMO/EAPC Opioid Policy
Initiative. Ann Oncol. 2010;21:615-26.

[35] Harding R, Simms V, Penfold S, Downing J, Powell RA, Mwangi-Powell F, Namisango E, Moreland S,
Gikaara N, Atieno M, Kataike J, Nsubuga C, Munene G, Banga G, Higginson 1J. Availability of essential
drugs for managing HIV-related pain and symptoms within 120 PEPFAR-funded health facilities in
East Africa: a cross-sectional survey with onsite verification. Palliat Med. 2014;28:293-301.

[36] Lalani S, Firoz T, Magee LA, Sawchuck D, Payne B, Gordon R, Vidler M, von Dadelszen P.
Pharmacotherapy for preeclampsia in low and middle income countries: an analysis of essential
medicines lists. J Obstet Gynaecol Can. 2013;35:215-23.

[37] Logez S, Jayasekar S, Moller H, Ahmed K, Patel MU. Essential medicines for reproductive health:
developing evidence based interagency list. South Med Rev. 2011;4:62-8.

[38] McGettigan P, Henry D. Use of non-steroidal anti-inflammatory drugs that elevate cardiovascular
risk: an examination of sales and essential medicines lists in low-, middle-, and high-income
countries. PLoS Med. 2013;10:e1001388.

17



[39] Bissell K, Perrin C, Beran D. Access to essential medicines to treat chronic respiratory disease in low-
income countries. Int J Tuberc Lung Dis. 2016;20:717-28.

[40] Ilyengar S, Tay-Teo K, Vogler S, Beyer P, Wiktor S, de Joncheere K, Hill S. Prices, costs, and
affordability of new medicines for hepatitis C in 30 countries: an economic analysis. PLoS Med.
2016;13(5):e1002032.

[41] Kazaryan |, Vardanyan L. Essential medicines for children in Armenia. Int J Risk Saf Med. 2015;27
Suppl 1:543-4.

[42] Pastrana T, Wenk R, Radbruch L, Ahmed E, De Lima L. Pain treatment continues to be inaccessible
for many patients around the globe: second phase of opioid price watch, a cross-sectional study to
monitor the prices of opioids. J Palliat Med. 2017;20:378-387.

[43] Robertson J, Barr R, Shulman LN, Forte GB, Magrini N. Essential medicines for cancer: WHO
recommendations and national priorities. Bull World Health Organ. 2016;94:735-742.

[44] Tran DN, Bero LA. Barriers and facilitators to the quality use of essential medicines for maternal
health in low-resource countries: An Ishikawa framework. J Glob Health. 2015;5:010406.

[45] Coelho HL, Rey LC, Medeiros MS, Barbosa RA, Cruz Fonseca SG, Costa PQ. A critical comparison
between the World Health Organization list of essential medicines for children and the Brazilian list
of essential medicines (Rename). J Pediatr (Rio J). 2013;89:171-8.

[46] Hems S, Laing R. WHO Model List of Essential Medicines and developed countries: A comparison
with the Lothian Joint Formulary. WHO Drug Information. 2006;20:73-77.

[47] Jeli¢i¢ Kadi¢ A, Zanié M, Skari¢i¢ N, Marusi¢ A. Using the WHO essential medicines list to assess the
appropriateness of insurance coverage decisions: a case study of the Croatian national medicine
reimbursement list. PLoS One. 2014;9:e111474.

[48] Rico-Alba I, Figueras A. The fuzzy line between needs, coverage, and excess in the Mexican
Formulary List: an example of qualitative market width analysis. Eur J Clin Pharmacol. 2013;69:949-
56.

[49] Van den Ham R, Bero L, Laing R. The world medicines situation 2011 - Selection of essential
medicines. WHO, Geneve 2011.

[50] Haque M. Essential medicine utilization and situation in selected ten developing countries: a
compendious audit. J Int Soc Prev Community Dent. 2017;7:147-60.

[51] Joshua IB, Passmore PR, Sunderland BV. An evaluation of the essential medicines list, standard
treatment guidelines and prescribing restrictions, as an integrated strategy to enhance quality,
efficacy and safety of and improve access to essential medicines in Papua New Guinea. Health Policy
Plan. 2016;31:538-46.

[52] Perumal-Pillay VA, Suleman F. Quantitative evaluation of essential medicines lists: the South African
case study. BMC Health Serv Res. 2016;16:687.

[53] Liu D, Cheng J, Zhang LL, Li YP, Zeng LN, Zhang C, Gui G. Essential medicines lists for children of
WHO, India, South Africa and EML of China: A comparative study. Journal of Evidence-Based
Medicine. 2016. Available from: http://onlinelibrary.wiley.com/doi/10.1111/jebm.12240/pdf. Last
retrieved: 8 March 2017.

[54] Wang X, Fang Y, Yang S, Jiang M, Yan K, Wu L, Lv B, Shen Q. Access to paediatric essential medicines:
a survey of prices, availability, affordability and price components in Shaanxi Province, China. PLoS
One. 2014;9:e90365.

[55] Zarocostas J. Better access to drugs could save 10 million lives a year, says UN expert. BMJ 2007;
335: 635-6.

[56] Elsayed LM. Efficacy of constitutional support to enhance access to essential medicines as a human
right to health in the Eastern Mediterranean region. East Mediterr Health J. 2012;18:77-84.

18



[57] Holloway KA, Henry D. WHO essential medicines policies and use in developing and transitional
countries: an analysis of reported policy implementation and medicines use surveys. PLoS Med.
2014;11:€1001724.

[58] Cochrane. World Health Organization. Available: http://www.cochrane.org/about-us/our-partners-
and-funders/world-health-organization. Last retrieved: 29 December 2017.

[59] Bero LA. Revision of the scoping review for the JCE paper [online]. E-mail to Mersiha Mahmic-
Kaknjo (mmahmickaknjo@gmail.com). Jan 8 2018 [cited 14 Jan 2018].

[60] McGowan J, Sampson M, Salzwedel DM, Cogo E, Foerster V, Lefebvre C. PRESS Peer Review of
Electronic Search Strategies: 2015 Guideline Statement. J Clin Epidemiol. 2016;75:40-6.

19



Table 1. Availability of essential medicines (n = 11 articles)

Author Title Country Income Finding Methodology used for
Year establishing
availability
Bazargani Essential medicines are Bolivia, Brazil, Cameroon, LM In all sectors of the mean availability of medicines was found WHO and Health
2014 more available than Chad, China, Congo, Ethiopia, suboptimal 61.5% (IQR 20.6% -86.7%) but significantly higher for non-  Action
other medicines around Ghana, Indonesia, Kenya, essential medicines, 27.3% (IQR 3.6% -70.0%). Mean availability of International
the globe Malaysia, Mali, Mexico, essential medicines was 40.0% in the public sector and 78.1% in the (WHO/HAI)
Nicaragua, Nigeria, Pakistan, private sector; compared to 6.6% and 57.1% for non-essential
South Africa, Tajikistan, medicines respectively. The availability of medicines in the public sector
Tanzania, Thailand, Uganda, was lower in countries with lower revenue.
Yemen, India
Chahal Availability, prices and Haiti L The availability of EMs was low, and the prices are very varied across WHO and Health
2013 affordability of essential sectors. More than 75% of Haitians live on less than 2 US S / day; and Action
medicines in Haiti most of the medicines were unavailable. The inclusion of medicines on  International
the NEML and cooperation with the organizations responsible for the (WHO/HAI)
importation of medicines in Haiti, in particular the humanitarian
organizations are the most important steps in ensuring access to
medicines.
Cheraghali Evaluation of availability, Iran UM Good availability of medicines in pharmacies in the public sector. WHO operational
2004 accessibility and Management of medicines is good, the quality of storage meets the package for
prescribing pattern of standards, limits the duration acceptable, and the quantity of drugs monitoring and
medicines in the Islamic with expired expiration dates small. Centralized procurement and assessing country
Republic of Iran distribution of medicines contribute to it. An information service of the pharmaceutical
Ministry of Health actively provides information about the safe and situations
rational use of medicines and health care professionals to the public.
The availability of medicines is very good, very low cost of medicines is
the result of state support to the national pharmaceutical industry,
which is heavily subsidized. Approximately 85% of the population is
covered by some form of health insurance, which subsidizes 70% of the
price of the drug. Generic prescribing is essential and generic
interchangeability are the foundation of the widespread use of generic
medicines.
Cheraghali Availability, affordability, ~ Sudan LM The total availability of EMs in public and in private pharmacies in WHO operational
2009 and prescribing pattern Sudan is satisfactory. The availability of medicines to treat some package for

of medicines in Sudan

common diseases such as malaria and pneumonia in children may be
considered satisfactory, but the availability of medicines for the
treatment of other diseases, such as pneumonia in adults, could be
improved. The rate of prescribing antibiotics is high and alignment to
standard treatment guidelines of common diseases such as malaria and
diarrhea is small.

monitoring and
assessing country
pharmaceutical
situations
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Dabare

A national survey on

Sri Lanka LM

Availability of selected EMs is high in the public and private sector.

WHO and Health

2014 availability, price and Most of the medicines are available to individuals with the lowest Action
affordability of selected income. A wide variety of generic medicines is available in the private International
essential medicines for and public pharmacies, which increases the availability of medicines. (WHO/HAI)
non-communicable
diseases in Sri Lanka

Ewen 2017 Baseline assessment of Afganistan, Bolivia, Burkina In low-income countries, 15.2% and 18.9% of lowest-priced generics WHO and Health
WHO's target for both Faso, Burundi, Brazil, China, met WHO's target in the public and private sectors, respectively, and Action
availability and Colombia, Equador, Ethiopia, 2.6% and 5.2% of originator brands. In lower-middle income countries, International
affordability of essential Haiti, India, Indonesia, Iran, 23.8% and 23.2% of lowest priced generics, and 0.8% and (WHO/HAI)
medicines to treat non- Kyrgyzstan, Lao, Lebanon, 1.4% of originator brands, met the target in the public and private
communicable Mauritius, Mexico, Moldova, sectors, respectively. In upper-middle income countries, the situation
diseases Mongolia, Nicaragua, Sao was better for generics but still suboptimal as 36.0% and 39.4% met

Tome et Principe, Sudan, the target in public and private sectors, respectively. For originator

Tanzania, Tajikistan, Uganda, brands in upper-middle income countries, none reached the target in

Ukraine the public sector and 13.7% in the private sector. Across the
therapeutic groups for lowest priced generics, CVD medicines in low-
income countries (11.9%), and CNS medicines in lower-middle (10.2%)
and upper-middle income countries (33.3%), were least available and
affordable in the public sector. In the private sector for lowest priced
generics, CNS medicines were least available and affordable in all
three country income groups (11.4%, 5.8% and 29.3% in low-, lower-
middle and upper-middle income countries respectively).

Khuluza Availability and Malawi L Availability of the antimalarials was high in public and charity facilities =~ WHO and Health

2017 affordability of (93% and 100%, respectively). However, availability of antibiotics was Action
antimalarial and much lower (e.g. 40% availability of amoxicillin tablets/capsules in International
antibiotic medicines in public health centres). Medicine prices were lower than reported from  (WHO/HAI)
Malawi many other countries.

Mendis The availability and Bangladesh, Brazil, Malawi, LM, UM,  Availability of medicines for treatment of chronic diseases WHO and Health

2007 affordability of selected Nepal, Pakistan and Sri Lanka L (hypertension, hyperlipidemia) was low. Availability of benzathine Action
essential medicines for benzylpenicilline (treatment of rheumatic fever) was low in Bangladesh, International
chronic diseases in six Nepal and Sri Lanka. Streptokinase (a thrombolytic), which significantly (WHO/HAI)
low- and middle-income reduces mortality in patients with myocardial infarction was not
countries available in all countries.

Saleh 2005 Are essential medicines Malaysia um Most of the population of Malaysia has access to affordable EMs. If the WHO and Health
in Malaysia accessible, medicines are procured by the private sector, availability is low. The Action
affordable and available? average availability of EMs in Malaysia is very high (> 95.0%), in some International

areas of the region is lower e.g. Sabah, <80.0%. (WHO/HAI)

Saouadogo  Measuring availability, Burkina Faso L Availability of hospital EMs originators in public hospitals (emergency WHO and Health

2011 affordability and EMs that do not exist in the form of generic) is low. The availability of Action
management of essential generic medicines is better. The consequence is that some patients International
medicines in public have to use the services of the private sector, where pay high prices for (WHO/HAI)
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hospitals of Burkina Faso listed medicines. Some essential hospital originator medicines are not
available in the private sector (for example, a solution for injections of
magnesium sulphate).
- There is no local production of medicines.
- Generic medicines are more available than originator in all areas
including rural, which proves policy of essential generic medicines

successful.
Senarathna  Medicine prices, Sri Lanka LM Generic medicines have good prices and are available. Originator WHO and Health
2011 availability and medicines are more expensive and less available. The differences in Action
affordability in Sri Lanka prices in the private and public pharmacies were not observed. High International
availability of generic medicines at all times ensure availability of (WHO/HALI)

medicines and equality for patients. Even six years after stopping prices
monitoring, prices have not increased dramatically.

L — low-income, M — middle-income, LM — lower middle-income, UM — upper middle-income, H — high-income country, EMs — essential
medicines, IQR —interquartile range

Table 2. Comparisons of World Health Organization Model List of Essential Medicines and National Essential Medicines Lists (n = 13
articles)

Total health Total No of Total No of Total No of L Public
. . . Total No of molecules  Total No of L. . EBM criteria . Separate
Inhabitants expenditur _. Last version molecules L. medicines  Alignment . R included in o
Country Income . . First NEML molecules on on WHO medicines on N used in making . pediatric
(millions) ein 2014 (% NEML NEML on closest EMLand  NEML onlv* on WHO index NEML making NEML
BDP-a) WHO EML V" oEmL only* NEML
NEML*

Bangladesh LM 162.9 2.8 1982 - 160 160 160 - - 1.00 - - -
Bosnia and UM 3.8 9.6 - 2013 334" 414 124 164 92 037 declarative no no
Herzegovina

Brazil um 207.8 8.3 1964 2012 468 374 145 339 286 0.31 - passive yes
Bhutan LM 0.7 3.6 - 2007 299 - - - - - - - -
Cameroon LM 233 4.1 - - - - - - - 0.49 - - -
Chad L 14.1 3.6 - - - - - - - 0.49 - - -
China um 1376.1 5.5 1982 2012 342 374 134 297 222 0.39 no passive -
Congo L 4.6 43 - 2006 264 - - - - - - - -
Croatia H non-OECD 4.2 7.8 - 2012 509% 359 188 321 42 0.37 declarative no no
Djibouti LM 0.8 10.6 - 2007 218 - - - - - - - -
Egypt LM 91.5 5.6 - 2006 385 - - - - - - - -
Ethiopia L 102.4 4.9 1980 2010 - - - - - - - - -
Ghana LM 27.4 3.6 - - - - - - - 0.53 - - -
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India Ty 13111 47 1996 2011 352 374 156 275 227 0.44 ves passive }
Indonesia Y 2576 238 1978 2014 323 374 256 215 175 0.79 - - -
Kenya M 46.1 57 1981 2016 285 374 207 218 224 073 - - -
Latvia H non-OECD 19 5.9 - 2007 313 - - - - - - - ]
Libya um 6.3 5 - 2006 584 347 270 314 52 0.46 no ; ]
Malawi L 172 114 1991 2009 318 374 130 216 301 0.41 - - -
Malaysia um 303 42 1995 2014 321

Mali L 176 6.9 - - B - - B - 0.57 B B B
Mexico um 127.1 6.3 1984 2010 771 321 236 495 - 031 } ; }
Moldova M 41 103 - 2006 447 - - B - B - B -
Nepal L 289 5.8 1986 2011 321 - - ] - ; } B B
Nigeria Ty 182.2 37 1987 - } - - B - 0.61 - - B
21?::;‘6‘” M 7.6 43 . 2012 : . . : . . . . .
Philippines M 100.7 47 - 2008 627t 374 283 439 148 0.45 } ves )
Senegal um 15.1 4.7 - - - - - - - 0.43 - - -
South Africa Y 545 8.8 1996 2012 339 374 201 416 230 0.59 - - ves
Sri Lanka M 207 35 - 2006 335 - - B - - B - -
Tanzania L 535 56 1991 2013 440 374 186 427 245 0.42 ; B B
Uganda L 39.1 7.2 - - - - - - - 0.63 - - -
Yemen M 26.8 56 - 2007 309 - - ; - ; ] ; ]

L —low-income, UM — upper middle-income, LM — lower middle-income, H non-OECD — high, not members of Organisation for Economic Co-operation and
Development, GDP — gross domestic product, EML — essential medicines list, WHO — World Health Organization, EMB — Evidence-based medicine. Alignment
(adherence) index — proportion of medicines from the WHO Model List of Essential Medicines on each national EML to the total number of medicines on

national EML.

*Including duplicates for different indications.

tBasic and supplementary list.
fMedicines from 9 ATC classes.
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Figure 1. Flow chart of the scoping literature review.
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