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Abstract

Background Almost 300 million people suffer from

asthma, yet many in low- and middle-income countries

have difficulty accessing essential asthma medicines.

Availability, price and affordability of medicines are likely

to affect access. Very few studies have included asthma

medicines, particularly inhaled corticosteroids, in these

countries. Reflections about international reference prices

(IRPs) are generally absent from pricing studies, yet some

IRPs may be masking the extent of access problems.

Objectives Our objective was to determine the availabil-

ity, pricing and affordability of beclometasone, budesonide

and salbutamol, the three asthma medicines on the World

Health Organization’s Model List of Essential Medicines

(EML) in selected low- and middle-income countries and to

reflect on the appropriateness of using IRPs.

Methods A cross-sectional pricing survey was conducted in

52 countries. Data were collected on country demographics

including national currency, $US exchange rate and daily

wage of the lowest-paid unskilled government worker. Pricing

and availability data were collected for salbutamol, beclo-

metasone and budesonide in two private retail pharmacies, the

national procurement centre and a main public hospital.

Results Availability was particularly poor for corticoste-

roids, and worse in national procurement centres and main

hospitals. The surveyed strength of beclometasone was only

on the EML of ten countries. Considerable variability was

found in pricing and affordability across countries. Procure-

ment systems appeared largely inefficient when Asthma Drug

Facility prices were applied as references. Some countries

appear to be subsidising asthma medicines, making them free

or less expensive for patients, while other countries are

applying very high margins, which can significantly increase

the price for patients unless a reimbursement system exists.

Conclusions Findings raise important policy concerns.

Availability of inhaled corticosteroids is poor; many EMLs

are not updated; IRPs can be misleading; health systems and

patients are paying more than necessary for asthma medicines,

which are unaffordable for many patients in many countries.

Key Points for Decision Makers

• The availability of inhaled corticosteroids was par-

ticularly low, and many national Essential Medicines

Lists appear not to have been updated to incorporate

inhaled corticosteroids.

• Considerable variation was found in the pricing

structures across the countries, and most procurement

systems appeared to be inefficient when Asthma Drug

Facility (ADF) prices were used as comparison. Many

health systems, as well as patients, appear to be

paying more than necessary for asthma medicines,

and many prices are unaffordable for patients.

• There was also significant variation in the afford-

ability of these three medicines across countries;

some providing subsidies while others appeared to

apply high prices for patients.
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1 Introduction

This study set out to explore the availability, pricing and

affordability in low- and middle-income countries of the

three medicines on the World Health Organization’s

(WHO) Model List of Essential Medicines (EML) [1] for

the management of asthma (beclometasone, budesonide

and salbutamol). The study also reflects the use of inter-

national reference prices (IRPs) in conducting such studies.

Internationally, the cost of medicines constitutes a

sizeable amount of healthcare budgets [2]. In many coun-

tries, both pricing and availability are likely to be key

factors that influence access to medicines across a range of

medical conditions. High-income countries within the

Organisation for Economic Co-operation and Development

(OECD) spend on average 18 % of their health budget on

medicines, while some low- and middle-income countries

spend up to 80 % [3]. In these countries, medicines are

often unaffordable for large parts of the population when

people are required to purchase medicines as an out-of-

pocket expense. Unfortunately, this is often at the expense

of food and other more basic living requirements [4–6].

The provision of affordable essential medicines within

developing countries is one of the Millennium Develop-

ment Goals (MDG) and is called MDG Target 8E [7, 8].

High prices are known to be a major barrier to access to

essential medicines in developing countries [9]. However,

studies and routinely collected data on medicine prices are

still scarce. Measuring, understanding and monitoring

medicine prices are fundamental activities if countries are

to develop pricing policies that will improve both the

availability and the affordability of medicines [2, 10, 11].

Without such data and the incentive and pressure to act

upon them, national policies are likely to make little pro-

gress towards achieving the MDG target for essential

medicines.

Approximately 300 million people worldwide are

affected by asthma [12]. Although asthma cannot be cured,

it can be managed effectively if patients have access to

regular medicine [13–17]. Global concern about high levels

of unnecessary morbidity and mortality associated with this

condition, as well as the economic impact on health sys-

tems when asthma goes untreated, indicates the importance

of exploring medicine pricing and ensuring availability of

essential asthma medicines in developing countries

[18–20].

According to WHO, although effective treatments exist

for managing asthma, access to the relevant medicines is

believed to be sub-optimal in many low- and middle-

income countries [9]. Beclometasone and salbutamol are

the standard medicines for asthma management, but there

are reports about some low-income countries having

problems making a continuous supply of these affordable

medicines available [4, 9, 21, 22]. A study evaluating

availability, pricing and affordability of essential asthma

medicines in five Indian states concluded that the lowest

paid unskilled government worker requires 2 days’ wages

(approximately $US7) to purchase one inhaler each of

beclometasone and salbutamol [22].

Although some work on access to essential asthma

medicines has been undertaken, the true extent of the

problem has not been adequately quantified [9], and the

policy implications are unlikely to have been adequately

addressed in all countries [9, 18, 22, 23]. Thus, the aim of

this cross-sectional ‘snapshot’ study was to determine the

availability, pricing and affordability of three essential

asthma medicines in 52 low- and middle-income countries

and to reflect on the appropriateness of using IRPs in such

studies.

2 Methods

2.1 Sampling Strategies and Stakeholder Engagement

Low- and middle-income countries were the target coun-

tries for this study. The definitions for low- and middle-

income countries were taken from the World Bank income

groups [24] and convenience sampling was used to select

countries [25]. Letters of invitation to participate were sent

to a select group of individuals (e.g. clinicians, pharmacists,

nurses, programme managers, academics) known to the

authors and/or the International Union Against Tuberculo-

sis and Lung Disease (The Union) who work in lung health

and/or public health research in 70 low- and middle-income

countries. The invitation letter and data collection form

were developed by the authors, and the distribution process

was handled by The Union’s Asia Pacific regional office in

Singapore. The letter of introduction outlined the study,

participants’ responsibilities and instructions for participa-

tion. The data collection form was included with the letter.

Non-responders were followed up by email or telephone.

This study was approved by the University of Auckland

Human Participants Ethics Committee (Reference number:

2011/193). The participants provided their verbal consent

to participate in the study. The ‘Participant Information

Sheet’ indicated that, by participating in the study and

providing the information requested on the data collection

sheet, consent is deemed to have been given. The Ethics

Committee approved this procedure.

2.2 Sourcing Reference Pricing Data

IRP and Asthma Drug Facility (ADF) prices were used as

benchmarks to compare whether the prices were low or

high [26]. IRPs are the median of procurement or tender
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prices listed in the Management Sciences for Health

(MSH) 2010 price indicator guide for multi-source pro-

ducts [26]. Multisource pharmaceutical products may or

may not be therapeutically equivalent. However, those

products that are therapeutically equivalent are inter-

changeable. The IRPs are mostly from not-for-profit sup-

pliers. The prices generally do not include insurance or

transportation charges [26]. A ratio can be calculated by

comparing the IRP with the local price. This ratio is an

expression of how much greater or less the median local

medicine price is relative to the IRP, e.g. a price ratio of 2

would mean that the local medicine price is twice the IRP.

If a ratio of 1 or \1 is reported, prices are deemed rea-

sonable in the public sector. For the private sector, a ratio of

\3 is considered to indicate reasonable pricing [26, 27].

The IRP (the 2010 MSH-derived median supplier price)

for salbutamol was based on data from eight different

sources. Price information used to compile reference prices

for beclometasone and budesonide was much more limited.

Two wide-ranging prices ($US2.38 and $US13.72) form

the basis of the MSH beclometasone IRP, and only one

data source was used to generate the budesonide IRP [26].

For this reason, we chose to use the prices obtained by The

Union’s ADF as additional reference pricing [23]. Through

the ADF, many low- and middle-income countries can now

purchase the quality-assured, affordable asthma medicines

they need. The ADF organised international restricted

competitive tenders among qualified products from selec-

ted manufacturers to obtain the best prices for quality-

assured products [23].

2.3 Development of Data Collection Forms

Standardised data collection forms were developed and

pilot-tested in four countries (Bangladesh, Egypt, Sudan

and Zimbabwe). The problems with the pre-pilot form were

graded as low, moderate and high. Broadly, they included

the need to add variables, to determine why fields were not

being completed consistently and to improve instructions

and layout. The final data collection forms were made

available in English, French and Spanish. The form had

three sections: (i) three pages of detailed instructions, (ii) a

demographic section (contact details, profession of the data

collector, national currency, exchange rate in $US and

daily wage of lowest paid unskilled government worker),

(iii) the data collection sheets on medicine availability and

prices in the different facilities: two private retail phar-

macies (patient price), the national procurement centre

(catalogue price), one main public hospital (patient price).

A participant information sheet was made available for the

data collectors and for managers of facilities that were

considering participating. The data collection form is

available from the authors upon request.

2.4 Data Collection

Availability and pricing data for both the innovator brand

(IB) as the reference product and the lowest-priced generic

product were sought from each country. Qvar�, produced

by 3M Pharmaceuticals, was the reference product for be-

clometasone; Pulmicort�, produced by Astra Zeneca, was

the reference for budesonide. For salbutamol, data were

collected for three IBs (Ventolin�, Aerolin� or Salbutan�),

all of which are produced by GlaxoSmithKline. Though

Qvar� is a reference product, however to avoid confusion;

throughout the article we will be calling it Innovator Brand.

Data were collected by making one visit to two private

retail pharmacies, the national procurement centre and a

public hospital in the capital or main provincial city of each

country (Fig. 1). Data collection occurred between May and

July 2011. This enabled calculations of comparative price

and affordability across the countries. A search was also

conducted by the researchers to locate the latest available

national EML for the countries involved and to check

whether the survey medicines were included in these lists.

Data were screened for completeness and accuracy.

Currency exchange figures were double-checked. Data

were entered into a Microsoft� Excel spreadsheet, then

cleaned and verified. When data issues were identified,

these were considered. If the issue could not be solved

appropriately, the country was excluded from the analysis.

Adequate datasets were received from 52 countries.

2.5 Data Management and Analysis

2.5.1 Availability

For each country, the availability of the reference product

and the generic, at the specified strengths, was reported for

each of the three types of health facility as being (i) not

available on survey date; (ii) available on survey date; or

(iii) no data. Regarding presence on the national EML,

each medicine was listed as being (i) not in national EML;

(ii) listed in national EML; or (iii) no data.

2.5.2 Price Ratios

Although data were collected from two private retail

pharmacies and both prices are listed in the tables,

throughout this article we have used the lower price for the

comparisons. Price ratios for each medicine available in

each country were calculated using MSH 2010 IRPs. The

method of comparing local prices with MSH IRPs has been

used in WHO and Health Action International (HAI) sur-

veys [28, 29]. Our study calculated a second set of price

ratios, using the ADF 2011 procurement prices. Thus, we

were able, in turn, to compare the MSH-generated IRP

The Availability, Pricing and Affordability of Three Essential Asthma Medicines 1065



price ratios with the ADF-generated price ratios for each

medicine.

Some recent studies have used a median price ratio

(MPR) of one or less for the public sector and three or less

for the private sector as an indicator of efficient procure-

ment [27, 28]. The WHO and the HAI propose that pro-

curement prices for the lowest-priced available generic

should be approximately equivalent to the MSH interna-

tional supplier/buyer prices (i.e. with a ratio of 1.00 or

less). Thus, MPRs of 1.00 or less are interpreted as indi-

cating that the procurement system is working very effi-

ciently, while MPRs above 1.00 suggest they are not

working efficiently. It is expected that the MPRs for IB

products may be much higher, since the MSH IRPs are for

multi-source products. However, price ratios much greater

than 2.00 for the lowest-priced generics are considered to

be a cause for concern, since this is twice the price of these

medicines if procured from international suppliers. [27]

2.5.3 Affordability and Cost of Annual Treatment

Affordability of these medicines was computed using the

daily wage of the lowest-paid unskilled government worker

for each country. The total combined cost of 1 year of

treatment with a corticosteroid preventer (beclometasone

or budesonide) and a bronchodilator (salbutamol) was

calculated. Given that a patient with severe asthma will

require approximately 16 corticosteroid inhalers per year

and eight salbutamol inhalers per year [30, 31], all prices

per inhaler were multiplied accordingly to estimate the cost

of a year’s supply.

It is important to note that some countries may make

medicines freely available in the public sector or have

social insurance systems in place in the private sector.

Since this study did not analyse each country’s financing

arrangements for these asthma medicines or for their

populations, the affordability results may not be totally

reflective of the situation for consumers.

3 Results

3.1 Country Demographics

A total of 70 countries were invited to participate, and

collection forms were received from 54 countries, pro-

ducing an overall response rate of 77.0 %. Two countries

were excluded from the analysis due to inadequate data

provision. Figure 1 shows the cities in which data were

collected.

Categorisation of the participating countries by income

level is outlined in Table 1. Of the 52 participating

Fig. 1 World map showing the cities in which data were collected for the essential asthma medicines survey 2011
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countries, 46.1 % (n = 24) were low income, 38.5 %

(n = 20) were lower-middle income and 15.4 % (n = 8)

were upper-middle income according to 2012 World Bank

income group definition (see ‘Methods’).

3.2 Availability

3.2.1 Beclometasone and Budesonide

The availability in public hospitals of generic beclometa-

sone 100 lg/puff was 19 % and of generic budesonide was

16 %. In the private sector, availability of beclometasone

100 lg/puff inhaler (any brand) was 46 % and of budeso-

nide 200 lg/puff inhaler (any brand) was 58 % (Table 2).

The branded reference product (Qvar�) was only found in

the private sector in El Salvador and Malaysia (Fig. 2).

Countries in which neither of the surveyed corticoste-

roid inhalers were available (any brand, any health facility)

include Burundi, Cameroon, Congo, Djibouti, Ecuador,

Haiti, Mauritania, Myanmar, Nigeria, Pakistan, Syria,

Tanzania, Togo and Vietnam. Beclometasone 100 lg/puff

Table 1 Categorisation of participating countries by World Bank

income grouping

Country World Bank

income group

(2010)

Health

expenditure per

capitaa ($US)

Expenditure on

pharmaceuticalsb

(%)

Afghanistan Low 51 15

Bangladesh Low 18 38

Benin Low 32 15

Brazil Upper-middle 734 23

Burkina

Faso

Low 38 44

Burundi Low 84 30

Cambodia Low 42 37

Cameroon Lower-middle 61 44.5

Chile Upper-middle 787 14

China

(Beijing)

Lower-middle 177 45

Congo, DRC Low 70 20

Djibouti Lower-middle 16 23

Ecuador Lower-middle 255 26

Egypt Low 123 16

El Salvador Lower-middle 229 27

Ethiopia Low 15 39

Guinea, Rep. Low 19 21

Haiti Low 40 12.5

Honduras Lower-middle 117 42

India (Delhi) Lower-middle 45 15

Indonesia Lower-middle 55 27

Iran Upper-middle 269 13

Jordan Upper-middle 336 34.5

Kenya Low 33 23

Madagascar Low 18 25

Malawi Low 19 22

Malaysia Upper-middle 336 11

Mali Low 38 28

Mauritania Low 22 30

Mexico Upper-middle 515 25

Morocco Lower-middle 156 36

Myanmar Low 17 16

Mozambique Low 25 19

Nepal Low 25 30

Nigeria Lower-middle 69 23.7

Pakistan Lower-middle 23 27

Peru Upper-middle 201 24

Philippines Lower-middle 67 44

South Africa Upper-middle 485 12

Sri Lanka Lower-middle 84 25

Sudan Lower-middle 95 30

Syria Lower-middle 72 6

Tanzania Low 25 10

Thailand Lower-middle 168 29

Table 2 Overall availability (%) of inhalers in 52 surveyed countries

Inhaler Private

pharmacies

National

procurement

centre

Public

hospital

Qvar� inhaler 4.2 0.0 0.0

Beclometasone

100 lg/puff

41.7 17.5 18.8

Pulmicort� inhaler 28.6 9.3 8.3

Budesonide 200 lg/

puff

30.0 11.9 16.3

Ventolin� inhaler 84.0 21.4 28.9

Salbutamol 200 lg/puff 82.4 54.8 56.3

Table 1 continued

Country World Bank

income group

(2010)

Health

expenditure per

capitaa ($US)

Expenditure on

pharmaceuticalsb

(%)

Togo Low 29 37

Tuvalu Lower-middle 290

Uganda Low 43 15

Vanuatu Lower-middle 106 23

Viet Nam Lower-middle 80 41

Yemen Lower-middle 64 38

Zambia Low 47 27

Zimbabwe Low 78 21

a Figures for 2009 in $US, except for Zimbabwe, where the figure is

for 2008 b (as % of total health expenditure)

References: http://apps.who.int/medicinedocs/en/d/Js6160e/14.2.html

[32]; http://data.worldbank.org/indicator/SH.XPD.PCAP [35]
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was only listed in 12 of the national medicines lists

available, with a further 28 countries listing the 50 lg/puff

strength (product not surveyed). Only 10 of the 52 sur-

veyed countries listed budesonide 200 lg/puff (Fig. 2).

Absence of a medicine from a national EML did not

necessarily equate to unavailability. In five countries where

the 100 lg beclometasone strength was not listed (Afghan-

istan, Mali, Nepal, Uganda and Vanuatu), the medicine was

available at the public hospital surveyed. Where budesonide

200 lg/puff was not on the EML, the medicine was available

at both the procurement centre and the surveyed public

hospital in India, Peru and Tuvalu and in public hospitals

only in a number of other countries (Fig. 2).

3.2.2 Salbutamol

Generic salbutamol inhalers were available in 55 % of

national procurement centres, 56 % of public hospitals and

Fig. 2 Availability of surveyed inhalers by country, type of health facility and national Essential Medicines List (EML)
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82 % of private pharmacies (see Table 2). Only in Syria

was salbutamol 100 lg/puff inhaler (generic or IB) not

available in any of the facilities surveyed on the survey

date.

Inhaled salbutamol 100 lg/puff has been listed in the

WHO EML for many years, and has made it onto the EMLs

of almost all countries surveyed, with exceptions including

Bangladesh, Cambodia, Nepal and Yemen (see Fig. 2).

3.3 Price Ratio Comparisons

3.3.1 Beclometasone

A total of 26 countries (50.0 %) provided at least one field

of data for beclometasone across the three sectors under

study (see Table 3). There were no pricing data from pri-

vate pharmacies in Burkina Faso, while for Guinee Con-

akry, the private pharmacies price was very low (0.12),

hence they were not included in Fig. 3, which shows the

beclometasone pricing from private sector retail

pharmacies.

Malaysia and El Salvador were the only two countries

where IB beclometasone was available. In Malaysia, for

the private retail pharmacy, the ratio to IRP was 1.87, but

the prices were considerably higher when compared with

the ADF prices (11.77). In El Salvador, for the private

retail pharmacy, the ratio to IRP was 3.72 and the ratio to

ADF prices was 23.44.

When generic beclometasone was compared with the

IRP, a price ratio of \3 was found in the private sector of

all countries except for Chile, where the ratio was found to

be 4.00. However, when compared with the ADF prices, a

further 16 countries demonstrated comparatively higher

private sector pricing. This represents 70.8 % of the

countries that provided data for at least one private sector

site.

The procurement and/or public hospital pricing data

from six countries (Afghanistan, Burkina Faso, Egypt,

Ethiopia, India and Nepal) showed a price ratio of\1 when

compared with IRP, suggesting efficient pricing of generic

beclometasone. When the prices were compared with the

ADF, the ratios were higher, ranging from 1.52 for

Afghanistan through to 5.41 for Nepal.

3.3.2 Budesonide

For IB budesonide in the private retail pharmacies, data

were available from 12 countries in at least one site. When

compared with IRPs, the IB was found to be [3 in the

private retail pharmacies of Burkina Faso (9.75), Guinea

Conakry (9.17), Mexico (3.22) and Yemen (3.99). When

compared with the ADF prices, they were found to exceed

the threshold of 3 in all 14 countries (see Fig. 4; Table 4).

IB budesonide was available in the national procurement

centres of Egypt, Indonesia, Iran and Jordan and in the

public hospitals in China, El Salvador, Indonesia and Jor-

dan. When compared with ADF prices, the procurement

prices were found to be high.

Pricing data for generic budesonide were reported from

at least one private retail pharmacy in 15 countries. When

compared with the IRP, price ratios were found to be[3 in

four countries: Brazil (5.36), Mozambique (7.28), Philip-

pines (3.08) and South Africa (4.85). When compared with

ADF pricing, the price ratios were found to be extremely

high in Brazil (21.77), Mozambique (29.56) and South

Africa (19.70). The price ratios were noted to be high for

private pharmacy data across most countries, except for

India (2.60), Jordan (1.39), Kenya (2.92), Malaysia (1.74)

and Nepal (2.32).

Generic budesonide was available in the national pro-

curement centres of five countries: India, Peru, South

Africa, Thailand and Tuvalu. When compared with the IRP,

all of these countries report price ratios of \1, indicating

efficient procurement. However, when compared with the

ADF prices, they were all[1. For public hospitals, pricing

data were available from Kenya, Nepal, Peru, South Africa,

Thailand and Tuvalu. All countries reported a price ratio of

\1 when compared with the IRP, except for Peru (1.14).

3.3.3 Salbutamol

The dataset for salbutamol was more complete than for

either beclometasone or budesonide (see Fig. 5; Table 5).

Data were available from all countries except for Syria.

In the national procurement centres, IBs were available

in eight countries. There was a large range of prices for IB

salbutamol, from Afghanistan with a ratio to IRP of 0.82

and a ratio to ADF prices of 1.30 through to Indonesia with

13.45 and 21.16, respectively. Afghanistan was the only

country where the price ratio to IRP was found to be \1.

When these prices were compared with ADF prices, the

price ratios were high (see Fig. 5; Table 5). Public hospital

data for IB salbutamol was obtained from 13 countries, and

the price ratios to IRP ranged from close to one for

Afghanistan (1.27) to nearly eight for Indonesia when

compared with the IRP (7.57).

In private sector pharmacies, IB salbutamol pricing data

were available from 42 countries. In 13 countries, when

compared with IRPs, the price ratios were found to be\3.

In five countries, it was found to be\2: Afghanistan (0.76),

Egypt (1.29), India (1.27), Kenya (1.41) and Pakistan

(1.38). Even when these prices were compared with ADF,

they were quite low. Those countries that have particularly

high pricing ratios for the IB salbutamol in the private

sector when compared with the IRPs include Chile (11.12),

Indonesia (7.38), Mexico (16.85) and Thailand (8.41).
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The national procurement centre prices for generic

salbutamol were available from 23 countries. There was

a wide variation, ranging from lower prices for Jordan

(IRP 0.53, ADF 0.83) through to higher prices for El

Salvador (IRP 2.94, ADF 4.63). Of the 23 countries, 12

of them report a ratio \1 when compared with IRP,

suggesting procurement efficiency. These countries were

Bangladesh, Cameroon, Egypt, Honduras, India, Jordan,

Madagascar, Morocco, Mozambique, Peru, Tanzania and

Vanuatu. When the ratio to the ADF price was calcu-

lated, only Jordan (0.83), Mozambique (0.94) and Peru

(0.99) demonstrated lower prices. No generic salbutamol

was available at the national procurement centre in

Indonesia. In the public hospital setting, generic salbu-

tamol was available in 16 countries, and when the prices

were compared with the IRP, only five countries,

including Egypt, Ethiopia, Jordan, Mozambique and

Peru demonstrated a ratio \1.

Wide variations were observed in private sector retail

pharmacies when the generic salbutamol prices were

compared with the IRP. When compared with the IRP in

Afghanistan it was 0.63, whereas it was 1.0 when com-

pared with the ADF price. In Brazil, the figures were

16.80 and 26.44, respectively. There were no data

available from Cambodia, China, Djibouti, Indonesia,

Jordan, Nigeria, Sudan, Thailand and Tuvalu.

3.3.4 Difference in Price between Generic and Innovator

Brands

In the majority of cases, the price for IBs was higher than

the lowest price for the generic. However, in India and

Kenya, the price of IB salbutamol in private retail phar-

macies was less than the generic. This was also the case for

public hospital pricing for salbutamol in Nepal. In the

Philippines, the price of generic budesonide was more than

the IB from the same private sector pharmacy.

3.4 Affordability of Medicines Purchased from Private

Pharmacies

The affordability of inhalers (when purchased from the

private sector) was computed using the daily wage of the

lowest-paid unskilled government worker and was based

on the lowest-priced inhaler available (irrespective of

brand). In some countries, surveyed medicines are provided

free in the public sector, and social insurance may exist in

the private sector. However, the data illustrate what

0 5 10 15 20 25 30
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Fig. 3 Price ratio comparisons for beclometasone from private pharmacies. ADF Asthma Drug Facility price, IRP international reference price
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patients would have to pay out-of-pocket in the private

sector if they have no alternative.

Affordability data for beclometasone were made avail-

able by 23 countries (see Fig. 6).

Affordability of a single beclometasone 100 lg inhaler

ranged from around half a day’s wages in Afghanistan to

almost 14 days in Madagascar. The people from El Sal-

vador, Ethiopia, Madagascar and Malawi had to work more

than 5 days to pay for a single beclometasone inhaler in a

private retail pharmacy.

Affordability data for budesonide were made available

by representatives from 24 countries and there is much

wider variation (see Fig. 7).

In Jordan, half a day’s wages will purchase one budes-

onide inhaler, whereas 107 days’ wages are required in the

Republic of Guinea to purchase a single IB budesonide

inhaler. In just over 54 % of countries that provided data

(n = 13), one budesonide inhaler costs 5 days’ wages or

less and, in 33 % of countries (n = 8), at least 10 days of

work. The outliers are Burkina Faso, Republic of Guinea

and Mozambique, where the cost of a single budesonide

200 lg inhaler equates to 48, 107 and 51 days’ wages,

respectively.

For both generic and brand salbutamol, the affordability

was calculated for 42 countries (Fig. 8).

In over 40 % of countries (n = 16), it costs less than 1

day of work to purchase generic salbutamol from a private

sector pharmacy. In Burundi, Ethiopia, Indonesia, Mada-

gascar, Mexico and Republic of Guinea, purchase of the IB

salbutamol required more than 4.5 days’ wages. In Benin,

El Salvador, Republic of Guinea, Madagascar, and

Mozambique, the cost of a single generic 100 lg salbuta-

mol inhaler is greater than 3 days of wages.

4 Discussion

This study set out to compare the availability, pricing and

affordability of three essential asthma medicines in a

selection of low- and middle-income countries. The

majority of respondents (84.6 %) were from low or lower-

middle income countries; the rest were from upper-middle

income countries. As far as the authors are aware, this is

the largest survey of its kind exploring medicine pricing

and affordability for corticosteroids and a bronchodilator in

low- and middle-income countries.
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4.1 Summary of Findings and Relevance to Literature

When calculating price ratios with MSH IRPs, the data

suggest that many countries have efficient procurement

systems. However, when ratios are calculated with ADF

pricing, there is a demonstrable reduction in procurement

efficiency for the three asthma medicines within and across

private retail pharmacies, national procurement centres and

public hospital sites. This has not previously been reported

in the literature and there are significant implications for

health policy makers responsible for medicines procure-

ment, which is considered later in this discussion.

Neither beclometasone nor budesonide are available to

the extent that salbutamol is [21]. This may be due to

national standard treatment guidelines not being adhered to

or not being in line with WHO recommendations, as well

as patient-related factors such as lack of education about

using both medicines and reluctance to use corticosteroids.

In addition to providing information that has been lacking

about the availability and pricing of corticosteroids, this

work also provides more up-to-date information than pre-

viously reported for salbutamol procurement in the devel-

oping world [22].

Some countries reduce the price of asthma medicines to

patients as part of health service delivery, while other

countries are applying high margins to the patient price.

This suggests huge variation between countries in terms of

commitment to accessible healthcare. The difference in

302520151050
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1074 Z. Babar et al.



T
a

b
le

5
S

al
b

u
ta

m
o

l
p

ri
ci

n
g

fo
r

p
ri

v
at

e
p

h
ar

m
ac

ie
s,

p
ro

cu
re

m
en

t
ce

n
tr

es
an

d
p

u
b

li
c

h
o

sp
it

al
s

C
o

u
n

tr
y

S
al

b
u

ta
m

o
l

p
ri

v
at

e
p

h
ar

m
ac

y
1

In
n

o
v

at
o

r

S
al

b
u

ta
m

o
l

p
ri

v
at

e
p

h
ar

m
ac

y
2

In
n

o
v

at
o

r

S
al

b
u

ta
m

o
l

p
ri

v
at

e
p

h
ar

m
ac

y
1

G
en

er
ic

S
al

b
u

ta
m

o
l

p
ri

v
at

e
p

h
ar

m
ac

y
2

G
en

er
ic

S
al

b
u

ta
m

o
l

p
ro

cu
re

m
en

t

ce
n

tr
e

In
n

o
v

at
o

r

S
al

b
u

ta
m

o
l

p
ro

cu
re

m
en

t

ce
n

tr
e

G
en

er
ic

S
al

b
u

ta
m

o
l

p
u

b
li

c
h

o
sp

it
al

In
n

o
v

at
o

r

S
al

b
u

ta
m

o
l

P
u

b
li

c
H

o
sp

it
al

G
en

er
ic

R
at

io
to

IR
P

R
at

io
to

A
D

F

R
at

io
to

IR
P

R
at

io
to

A
D

F

R
at

io
to

IR
P

R
at

io
to

A
D

F

R
at

io
to

IR
P

R
at

io
to

A
D

F

R
at

io
to

IR
P

R
at

io
to

A
D

F

R
at

io
to

IR
P

R
at

io
to

A
D

F

R
at

io
to

IR
P

R
at

io
to

A
D

F

R
at

io
to

IR
P

R
at

io
to

A
D

F

A
fg

h
an

is
ta

n
0

.9
5

1
.5

0
0

.7
6

1
.2

0
0

.6
3

1
.0

0
0

.6
3

1
.0

0
0

.8
2

1
.3

0
1

.2
7

2
.0

0

B
an

g
la

d
es

h
2

.0
3

3
.1

9
2

.0
3

3
.1

9
1

.4
2

2
.2

3
1

.4
2

2
.2

3
0

.8
0

1
.2

6

B
en

in
3

.5
3

5
.5

5
3

.5
4

5
.5

8

B
ra

zi
l

1
6

.8
2

6
.4

4
1

8
.2

3
2

8
.6

9
1

.3
4

2
.1

0

B
u

rk
in

a
F

as
o

4
.0

8
6

.4
2

4
.1

4
6

.5
2

1
.5

3
2

.4
1

1
.6

6
2

.6
1

1
.2

4
1

.9
4

B
u

ru
n

d
i

4
.8

3
7

.6
0

4
.7

3
7

.4
5

1
.6

9
2

.6
6

3
.7

7
5

.9
3

1
.0

2
1

.6
0

4
.7

3
7

.4
5

C
am

b
o

d
ia

4
.7

1
7

.4
1

4
.7

1
7

.4
1

C
am

er
o

o
n

3
.9

5
6

.2
2

3
.8

7
6

.0
9

3
.3

1
5

.2
1

3
.2

9
5

.1
8

0
.8

2
1

.2
8

C
h

il
e

1
1

.1
2

1
7

.5
2

.2
4

3
.5

2
1

.2
4

1
.9

4
1

.2
1

1
.9

1

C
h

in
a

(B
ei

ji
n

g
)

2
.8

6
4

.4
9

2
.0

8
3

.2
8

2
.1

1
3

.3
1

C
o

n
g

o
4

.8
3

7
.6

1
1

.7
2

2
.7

0
4

.8
0

7
.5

6
1

.8
4

2
.9

0

D
ji

b
o

u
ti

3
.1

8
5

.0
1

3
.7

8
5

.9
5

E
cu

ad
o

r
6

.1
6

9
.6

9
5

.5
3

8
.7

0
3

.3
9

5
.3

4
2

.8
8

4
.5

4

E
g

y
p

t
1

.2
9

2
.0

3
1

.2
9

2
.0

3
0

.8
4

1
.3

3
0

.8
4

1
.3

3
1

.2
9

2
.0

3
0

.8
4

1
.3

3
0

.6
3

0
.9

9

E
l

S
al

v
ad

o
r

5
.7

1
8

.9
8

5
.1

1
8

.0
5

4
.7

1
7

.4
1

4
.7

1
7

.4
1

3
.5

3
5

.5
6

2
.9

4
4

.6
3

4
.1

2
6

.4
8

3
.5

3
5

.5
6

E
th

io
p

ia
3

.2
4

5
.1

1
1

.1
4

1
.7

9
0

.7
5

1
.1

7

G
u

in
ee

C
o

n
ak

ry

5
.4

3
8

.5
4

4
.5

9
7

.2
2

2
.1

6
3

.4
0

H
ai

ti
2

.2
1

3
.4

7
2

.0
6

3
.2

4
1

.0
6

1
.6

7

H
o

n
d

u
ra

s
4

.8
9

7
.7

0
4

.9
8

7
.8

4
3

.9
1

6
.1

6
3

.0
3

4
.7

7
0

.6
5

1
.0

3

In
d

ia
1

.2
7

2
.0

0
1

.3
2

2
.0

8
0

.8
7

1
.3

7

In
d

o
n

es
ia

7
.6

8
1

2
.0

8
7

.3
8

1
1

.6
2

1
3

.4
5

2
1

.1
6

7
.5

7
1

1
.9

2

Ir
an

1
.6

8
2

.6
4

1
.6

8
2

.6
4

1
.6

8
2

.6
4

1
.6

8
2

.6
4

Jo
rd

an
3

.1
8

5
.0

1
3

.1
8

5
.0

1
0

.5
3

0
.8

3
0

.6
6

1
.0

4

K
en

y
a

1
.4

1
2

.2
3

2
.5

0
3

.9
4

1
.7

4
2

.7
4

1
.1

4
1

.7
9

M
ad

ag
as

ca
r

4
.0

3
6

.3
5

4
.1

5
6

.5
4

2
.2

1
3

.4
8

0
.9

2
1

.4
5

1
.4

6
2

.3
0

M
al

aw
i

2
.2

3
3

.5
0

2
.3

8
3

.7
5

1
.1

3
1

.7
8

M
al

ay
si

a
3

.5
4

5
.5

8
3

.7
2

5
.8

6
1

.7
7

2
.7

9

M
al

i
4

.2
8

6
.7

4
4

.2
8

6
.7

4
2

.6
6

4
.1

9
2

.6
6

4
.1

9
2

.8
7

4
.5

2

M
au

ri
ta

n
ia

2
.8

4
.4

1
2

.8
0

4
.4

1
1

.9
4

3
.0

5
1

.9
4

3
.0

5

M
ex

ic
o

1
6

.8
5

2
6

.5
2

1
9

.8
6

3
1

.2
6

5
.2

7
8

.2
9

5
.7

2
9

.0
0

1
.6

3
2

.5
7

The Availability, Pricing and Affordability of Three Essential Asthma Medicines 1075



T
a

b
le

5
co

n
ti

n
u

ed

C
o

u
n

tr
y

S
al

b
u

ta
m

o
l

p
ri

v
at

e
p

h
ar

m
ac

y
1

In
n

o
v

at
o

r

S
al

b
u

ta
m

o
l

p
ri

v
at

e
p

h
ar

m
ac

y
2

In
n

o
v

at
o

r

S
al

b
u

ta
m

o
l

p
ri

v
at

e
p

h
ar

m
ac

y
1

G
en

er
ic

S
al

b
u

ta
m

o
l

p
ri

v
at

e
p

h
ar

m
ac

y
2

G
en

er
ic

S
al

b
u

ta
m

o
l

p
ro

cu
re

m
en

t

ce
n

tr
e

In
n

o
v

at
o

r

S
al

b
u

ta
m

o
l

p
ro

cu
re

m
en

t

ce
n

tr
e

G
en

er
ic

S
al

b
u

ta
m

o
l

p
u

b
li

c
h

o
sp

it
al

In
n

o
v

at
o

r

S
al

b
u

ta
m

o
l

P
u

b
li

c
H

o
sp

it
al

G
en

er
ic

R
at

io
to

IR
P

R
at

io
to

A
D

F

R
at

io
to

IR
P

R
at

io
to

A
D

F

R
at

io
to

IR
P

R
at

io
to

A
D

F

R
at

io
to

IR
P

R
at

io
to

A
D

F

R
at

io
to

IR
P

R
at

io
to

A
D

F

R
at

io
to

IR
P

R
at

io
to

A
D

F

R
at

io
to

IR
P

R
at

io
to

A
D

F

R
at

io
to

IR
P

R
at

io
to

A
D

F

M
o

ro
cc

o
4

.2
5

6
.6

9
4

.2
5

6
.6

9
4

.0
1

6
.3

1
3

.9
4

6
.2

1
0

.9
3

1
.4

6

M
o

za
m

b
iq

u
e

2
.8

7
4

.5
1

3
.3

4
5

.2
6

0
.6

0
0

.9
4

0
.1

0
0

.1
6

M
y

an
m

ar
2

.4
3

3
.8

3
2

.3
3

3
.6

7
1

.8
0

2
.8

4

N
ep

al
1

.1
6

1
.8

3
1

.3
3

2
.0

9
1

.1
2

1
.7

7
1

.2
9

2
.0

3

N
ig

er
ia

3
.3

7
5

.3
1

3
.5

6
5

.6
0

3
.2

2
5

.0
7

P
ak

is
ta

n
1

.3
8

2
.1

7
1

.3
8

2
.1

7
0

.6
9

1
.0

8
0

.6
9

1
.0

8
1

.1
6

1
.8

2

P
er

u
6

.4
8

1
0

.2
2

.6
1

4
.1

1
0

.6
3

0
.9

9
0

.9
3

1
.4

7

P
h

il
ip

p
in

es
5

.6
9

8
.9

6
5

.5
1

8
.6

7
4

.4
5

7
.0

1
2

.4
5

3
.8

6

S
o

u
th

A
fr

ic
a

6
.7

4
1

0
.6

1
6

.2
9

9
.9

0
2

.6
0

4
.1

0
2

.7
1

4
.2

7
1

.5
6

2
.4

6
1

.6
4

2
.5

8

S
ri

L
an

k
a

2
.5

6
4

.0
2

2
.5

6
4

.0
2

1
.2

9
2

.0
3

1
.4

1
2

.2
2

S
u

d
an

4
.4

8
7

.0
5

4
.4

8
7

.0
5

4
.3

7
6

.8
8

T
an

za
n

ia
3

.7
1

5
.8

5
1

.8
6

2
.9

2
1

.8
6

2
.9

2
0

.7
8

1
.2

3

T
h

ai
la

n
d

1
0

.0
3

1
5

.7
9

8
.4

1
1

3
.2

4
3

.2
9

5
.1

7
2

.5
6

4
.0

3

T
o

g
o

3
.7

6
5

.9
2

3
.7

6
5

.9
2

3
.4

1
5

.3
7

3
.4

1
5

.3
7

3
.7

5
5

.9
1

T
u

v
al

u
1

.2
9

2
.0

4
1

.2
9

2
.0

4

U
g

an
d

a
2

.7
9

4
.3

9
3

.6
4

5
.7

2
1

.7
0

2
.6

8
1

.7
0

2
.6

8

V
an

u
at

u
7

.5
1

1
1

.8
1

6
.5

2
1

0
.2

7
5

.5
4

8
.7

2
3

.8
8

6
.1

1
1

.3
6

2
.1

5
0

.9
5

1
.4

9

V
ie

tn
am

2
.4

0
3

.7
8

2
.4

0
3

.7
8

1
.9

4
3

.0
6

1
.9

1
3

.0
1

2
.1

7
3

.4
2

1
.7

4
2

.7
4

2
.2

0
3

.4
6

1
.8

7
2

.9
4

Y
em

en
2

.7
5

4
.3

3
2

.7
5

4
.3

3
1

.4
6

2
.3

0
1

.3
8

2
.1

6

Z
am

b
ia

5
.2

3
8

.2
4

2
.4

9
3

.9
2

Z
im

b
ab

w
e

4
.7

1
7

.4
1

3
.5

3
5

.5
6

3
.8

2
6

.0
2

2
.3

5
3

.7
0

A
D

F
A

st
h

m
a

D
ru

g
F

ac
il

it
y

p
ri

ce
,

IR
P

in
te

rn
at

io
n

al
re

fe
re

n
ce

p
ri

ce

1076 Z. Babar et al.



price for the patient within public hospitals compared with

catalogue prices from national procurement centres pro-

vides a proxy for determining levels of subsidy or the level

of margin applied. It could also be due public hospitals not

using the national procurement centres to buy asthma

medicines. The percentage differences vary from an 83 %

subsidy for generic salbutamol in Mozambique to a 206 %

margin for generic budesonide in Peru. This suggests that,

in some countries, individuals face inflated ‘out-of-pocket’

costs in order to access essential asthma medicines.

The affordability of a full range of asthma medicines in

low- and middle-income countries has not been well

explored [2, 29, 32]. Over 36 pricing studies in developing

countries have been cited in the literature, the majority of

which only include salbutamol data. The work of Kotwani

et al. in India contributes significantly to these primary

studies [22, 29]. This paper updates the current status of

salbutamol pricing in a larger cohort of countries, as well

as including beclometasone and budesonide; the latter of

which has not been reported in any studies and is not

included in the WHO/HAI survey templates.

In this study, affordability was based on inhaler prices

and a generalised daily minimum wage. It should be noted

that, in some countries, medicines may be provided for

free. This study found marked variation in the affordability

of asthma medicines from private retail pharmacies in low-

and middle-income countries. Previously, pricing and

affordability data have only been available for salbutamol.
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Cameron et al. [2] report that the purchase of one generic

salbutamol inhaler in a private pharmacy sector would

equate to a maximum of 5 days’ wages for the lowest-paid

government worker in a selection of low- and middle-

income countries. This study supports that finding, since

we found that, in all countries, 4 days or less wages are

required to pay for one generic salbutamol inhaler (i.e.

32 days’ wages/year for the estimated eight inhalers

required).

Literature to compare with the findings of this work are

scarce when it comes to the affordability of beclometasone

and budesonide. The affordability of generic beclometa-

sone appears to closely match that of generic salbutamol,

with less than 5 days’ work needed to purchase a single

inhaler, except in Ethiopia, Madagascar and Malawi. The

affordability of budesonide demonstrates wider extremes.

For generic budesonide, it ranges from less than one day’s

wage for a single inhaler in Iran, Jordan and Malaysia to

more than 50 days’ wages in Mozambique. This variation

requires further investigation.

From a methodological viewpoint, this study makes a

contribution through providing more robust data sources

for budesonide and beclometasone than the MSH 2010 list

[26]. This study provides at least eight data points for both

corticosteroids, whereas the MSH IRPs are based on one

and two data points for these medicines, respectively.

Importantly, this study alerts researchers to the risks

involved with using IRPs to measure whether the prices are
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high or low in a given context. Although it is crucial to have

standardised methodologies for measuring and monitoring

medicine prices, IRPs can be misleading, as they are not all

based on robust selection of international not-for-profit

prices. Policy makers and lay readers may presume that

IRPs are the price a medicine ‘should’ be, unless told

otherwise. In the case of this study, beclometasone and

budesonide IRPs were based on two outlier-type prices and
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only one price, respectively, thus making prices appear

acceptable when they most definitely were not when com-

pared with ADF prices, even considering that ADF prices

would be among the lowest in the world. The limitations of

IRPs should be made clear in all publications using them.

For the greatest transparency, articles using IRP method-

ology would include a table showing the data used by MSH

to construct the relevant IRPs, thus allowing readers to

contextualise the prices and the conclusions made about

appropriateness of prices and efficiency of procurement.

4.2 Implications of the Findings for Policy, Practice

and Future Research

Availability was particularly low for the inhaled cortico-

steroids. This is concerning, given their importance in the

management of asthma. It appears that many patients in

these countries only access a bronchodilator, which, for

patients with moderate to severe asthma, would mean that

their asthma is being very poorly controlled [31].

Moreover, many national EMLs did not include the two

WHO-recommended inhaled corticosteroids. This may

reflect a situation where the available national EML was

not the latest version, or may be indicative of standard

treatment guidelines, training programmes and/or pre-

scription behaviour not being consistent with the national

EML. It may be that many EMLs still list only the strengths

of beclometasone that were used before inhalers propelled

by chlorofluorocarbons (CFC) were phased out and the

strength using hydrofluoroalkanes (HFA) became 100 lg

[33]. This may be leading to confusion for procurement

officials, pharmacists, other healthcare workers and

patients. Although it is possible that other inhaled corti-

costeroids were available in these countries, or that

strengths other than those surveyed were available for be-

clometasone or budesonide, these are matters for health

services to investigate urgently.

Corticosteroid prices remain very high in many coun-

tries. This is reflected in the IRPs as well as in the country

data. The IRP for beclometasone is six times higher than

the ADF’s current price; IRP budesonide is four times

higher. This variation should alert policy makers and health

services to the disparities that exist within and between the

countries surveyed as part of this work. Most health sys-

tems are spending much more than they need, and there are

many examples of acute lack of affordability for patients.

Public sector national procurement centre efficiency could

thus be improved in many countries through policy chan-

ges such as pooled purchasing, competitive tendering or

procurement through mechanisms such as the ADF.

Procurement of generic medicines is generally expected

to result in cost savings and improved affordability. How-

ever, some unusual, and as yet unexplained, anomalies

emerged in this study. For example, in India and Kenya, the

unit cost of generic salbutamol is more expensive than the

IB. The same applies to public hospital pricing in Nepal. In

Philippines, generic budesonide was more expensive than

the IB. These anomalies require further investigation.

4.3 Limitations

This study has a number of limitations. First, data were

collected for single strengths of the three asthma essential

medicines only. Other strengths, as well as other types of

asthma medicines, may have been available, but the study

did not set out to report on these. Thus, there may be more

asthma medicines being sold—not that this would neces-

sarily lead to good asthma management.

Second, it was not within the scope of the study to

investigate product quality. Instead, we have to consider

that it is the responsibility of the National Medicine Reg-

ulatory Authority (NMRA) to assess in a consistent way the

quality, safety and efficacy of the medicines available in

the country and to register them, whether they are IBs or

generic products. Thus, we work with the assumption that

our price comparisons are made on quality-assured pro-

ducts, although in practice national-level capacity for

assuring quality may vary.

Third, this is a point-in-time sampling study and data

were only collected from two private retail pharmacy sites,

a single public hospital and the national procurement

centre. Although the private pharmacies and hospitals

included were all located in the centre of a capital city or

other main city, where one could reasonably expect that

availability would at least not be challenged by geo-

graphical barriers, the results are less generalisable than if

multiple sites were sampled within countries. Fourth, this

was a cross-country pricing survey, and the way in which

asthma medicines are used in the different countries and

the context surrounding the different health systems was

not part of this study’s methodology.

Fifth, it is not possible to verify that pharmaceuticals

made available to patients at public hospitals are the same

units purchased from the national procurement centre.

Finally, affordability has been calculated using methodol-

ogy validated in previous WHO/HAI studies [2]. The

limitations of using the daily wage of the lowest-paid

unskilled government worker, including the knowledge

that a significant proportion of the population will earn less

than this amount, have been recognised [34].

5 Conclusion

This study set out to explore the availability, pricing and

affordability in low- and middle-income countries of three

1080 Z. Babar et al.



essential medicines (beclometasone, budesonide and sal-

butamol) used for the management of asthma. These

findings hold significant implications for policy makers,

healthcare professionals, researchers and those represent-

ing patients and consumers. Of note, the availability of

inhaled corticosteroids was particularly low, and many

national EMLs appear not to have been updated to incor-

porate inhaled corticosteroids and/or HFA doses of the

same. Considerable variation was found in the pricing

structures across the countries, and most procurement

systems appeared to be inefficient when ADF prices were

used to calculate ratios. There was also significant variation

in the affordability of these three medicines across coun-

tries; some providing subsidies, while others appeared to

apply high prices for patients. Thus, availability of the

WHO-recommended essential asthma medicines appears to

remain problematic; many health systems and patients

appear to be paying more than necessary for asthma

medicines, and many prices are unaffordable for patients.
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