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Abstract 

Background:  The steady supply of quality, affordable medicines is a pillar of a functioning health system. In addition 
to the public sector, the private, mission and not-for-profit sectors often serve a large part of the population in Africa. 
However, while there is generally systematic recording of public sector supply of medicines, detailed, systematic and 
reliable national market data including these non-public sectors are not commonly available in most countries in 
Africa. Understanding the total market is a missing part of the access puzzle: without this information, policy mak-
ers and health practitioners are not able to fully measure the impact of interventions, measure access to effective 
products, or fully evaluate the rational use of medicines. This article reports on a unique innovation which provides 
routine, national-level data on the total pharmaceuticals market, through a system which can be replicated elsewhere. 
It demonstrates how national-level market data contribute to the evidence base for policies on access to essential 
medicines, using the Zambian anti-malarial medicines market as a case study.

Methods:  A new, routine national database on pharmaceutical market size and structure was established through a 
multi-partner collaboration. Information was extracted from import authorizations and allows for information on local 
manufacture. Data included value and volume of products as well as pack details, manufacturer and importer. The 
system was continually updated: data for this analysis were extracted for 6 years: 2009–2014 inclusive. Data were ana-
lysed using Microsoft Excel and validated against other sources including donor procurement data. Analysis included 
public and private sector markets. The policy relevance was demonstrated through analysis of four aspects of national 
policies on access and rational use of malaria medicines: (i) volume of product relative to disease burden; (ii) distribu-
tion by sector relative to treatment-seeking; (iii) consistency of products with respect to national policy guidelines; (iv) 
market concentration as a proxy for security of supply.

Results:  The system developed provides the first accurate, systematic data on the breakdown of a national pharma-
ceutical market in an African context. The total value of the anti-malarials market in Zambia, including all sectors, was 
USD 5.5–6 million. This included 22 different molecules or combinations, produced by 56 different manufacturers, 
with 142 different permutations of molecule/manufacturer/strength. Such data provide a complementary mecha-
nism to confirm key trends in malaria treatment and control in Zambia: (i) sufficient supply relative to disease burden, 
(ii) value and volume of the private/non-profit sector; 29%–2% of market value and 17%–2% of market volume (from 
2009 to 2014), (iii) dominance of the 3 molecules recommended in the national treatment guidelines; and (iv) an 
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Background
Malaria is a high burden disease in many countries of 
Africa. It is important that it is treated quickly to achieve 
good clinical outcomes, and that it is treated correctly 
to prevent the development of drug resistance. As a dis-
ease with a major impact on the poor, it is essential that 
appropriate, effective treatments are affordable. Malaria 
treatment should be systematically available in the pub-
lic sector in endemic countries, and is often also sought 
in the private sector. There is typically a paucity of rou-
tine pharmaceutical data relating to the private sector 
in low-income countries, making it more difficult for 
policy makers to easily measure the types, volumes and 
affordability of medicines used in that sector, and to tar-
get appropriate interventions around medicines’ quality, 
access, rational drug use and affordability.

This article presents a new system which addresses a 
missing part of the access puzzle: it reports on a unique 
innovation which provides regular, national-level data 
on the total pharmaceuticals market in an African coun-
try (Zambia), through a system which can and has been 
replicated elsewhere. This work explores a subset of the 
data collected, examining the malaria medicines market 
in Zambia as a case study of how total market data com-
pletes the evidence base required for policy making. The 
database contains all pharmaceuticals and similar analy-
ses could therefore be applied to other therapeutic areas 
or classes, including antibiotics.

The World Health Organization (WHO) defines uni-
versal health coverage (UHC) as ‘ensuring that all peo-
ple have access to needed promotive, preventive, curative 
and rehabilitative health services, of sufficient quality to 
be effective, while also ensuring that people do not suffer 
financial hardship when paying for these services’ [1].

Key among the tools available to healthcare work-
ers to support preventive and curative interventions are 

medicines, notably essential medicines, i.e. those which 
satisfy the priority healthcare needs of the population. 
The WHO references essential medicines as follows: 
‘essential medicines are intended to be available within 
the context of functioning health systems at all times in 
adequate amounts, in the appropriate dosage forms, 
with assured quality, and at a price the individual and 
the community can afford’ [2]. Based on a global model 
essential medicines list [3] developed by the WHO, each 
country develops its own list taking into account national 
requirements and priorities. Among the products on the 
WHO model list and many African countries’ lists are 
anti-malarial medicines: critical in the fight against this 
disease.

Access to medicines is a core concept within universal 
health coverage and is defined as ‘medicines (being) con-
tinuously available and affordable at public or private 
health facilities or medicine outlets that are within one 
hour’s walk of the population’ [4]. An important compo-
nent of this definition is the inclusion of private health 
facilities or other medicine outlets. Indeed, a large pro-
portion of the population may initially seek treatment 
outside the public sector [5–7]. The importance of this 
sector varies between countries and across interventions. 
The Malaria Indicator Surveys (MIS) [8] provide a useful 
common assessment of treatment-seeking in the public 
or private sectors for children with fever under the age of 
5. Instances range from 3.5% of children for whom treat-
ment was sought in the private sector in Burkina Faso [9], 
to around 70% of children under age 5 in Nigeria taken 
to a non-public sector source when seeking treatment for 
fever [10].

Malaria is endemic to large parts of Africa and has long 
represented one of the leading causes of morbidity and 
mortality in the region. As such, malaria was recognized 
as a specific development concern in the millennium 

evidence-base for national discussions on medicines quality, security of supply and rationale use. The system extracts 
information on all medicines and therefore could be used to analyse other therapeutic classes. Data have been used 
for several policy purposes, notably by ZAMRA to monitor the quality of products in Zambia, monitoring implementa-
tion of WHO Resolutions on artemisinin monotherapy as well as monitoring trends in product choice across sectors.

Conclusion:  Routine data are important for researchers and policy makers alike. This study shows how medicines 
data can be systematically gathered at national level—comprising range, volume and value in the public, private and 
not-for-profit sectors—to monitor more detailed trends in the market and allows triangulation of supply-side data 
against other sources. This systematic approach can contribute significantly to support access to medicines, moni-
tor treatment and public health policies and create healthy markets. It can be used to monitor changes between 
therapeutic areas, for example the impact of improved malaria treatment on the use of antibiotics in the context of 
anti-microbial resistance monitoring. As data contain commercially confidential information, appropriate safeguards 
should be put in place to balance public health and commercial interests.

Keywords:  Medicines, Pharmaceuticals, Market dynamics, Market structure, Pharmaceutical market data, Private 
sector, Malaria, Zambia, Drug utilisation research
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development goals [11], which called for a concerted 
effort to reduce the burden of disease by 2015 (MDG 
target 6c), and subsequently the Sustainable Develop-
ment Goals (SDG goal 3) [12]. There were an estimated 
212 million malaria cases worldwide in 2015 [13], with 
the bulk of the disease burden—90%—in Africa. This 
burden is slowly falling: malaria incidence rates (new 
malaria cases) have decreased by 21% globally between 
2010 and 2015 [13], indicating that the right interven-
tions can achieve impact. Note: the year 2015 is taken as 
a reference as the first year after the data analysed in this 
paper, 2009–2014. Malaria is particularly dangerous for 
children under 5 years of age and pregnant women. As a 
disease which can kill quickly if left untreated, there has 
long been a tradition of presumptive diagnosis of malaria 
in young children with fever.

The WHO has led global efforts to address and reduce 
this burden of disease through the development and 
country-level dissemination of new policies and treat-
ment guidelines. Among these, special reference is made 
to the 2006 and 2010 WHO Guidelines for the Treatment 
of Malaria (STG) [14, 15] which first recommended the 
use of artemisinin-based combination therapy (ACT) for 
the treatment of malaria in 2006, then in 2010 a recom-
mendation to confirm diagnosis using microscopy or 
rapid diagnostic tests (RDT). Reference is made to the 
WHO 2010 guidelines for malaria rather than the 2015 
version, as the data analysed covered a period prior to 
2015, i.e. falling within the earlier guidelines. The devel-
opment of new treatment and prevention options, diag-
nostic tools and policies has significantly changed the 
range of options available to countries to tackle this dis-
ease. On average, based on data from DHS surveys from 
18 malaria-endemic countries and carried out between 
2013 and 2015, as stated in the World Malaria Report 
2015 (page xii), 47% of children with malaria now receive 
ACT [16].

Zambia has been in the forefront of addressing 
malaria as a key health challenge. It has invested heav-
ily in malaria control activities and updated its treat-
ment guidelines accordingly. The national treatment 
guidelines produced by the Zambian Ministry of Health 
(MoH) clearly indicate the recommended treatments 
which should be used for the treatment of uncompli-
cated malaria and severe malaria [17]. These state that 
artemether–lumefantrine (AL) should be used as first-
line treatment for uncomplicated malaria, or sulfadox-
ine–pyrimethamine (SP) for children under 5  kg of 
weight and pregnant women. Dihydroartemisinin–pipe-
raquine (DHA–PQP) is identified as an alternative first-
line. Oral quinine should be given in case of failure of the 
first-line treatment for uncomplicated malaria. Inject-
able artesunate (IV Inj. AS) is the first-line recommended 

treatment for severe malaria, with intramuscular (IM) 
artemether or IV or IM Quinine suggested as alterna-
tives if IV Inj. AS is not available. The 2014 change to the 
treatment guideline added the new alternative first line 
for uncomplicated malaria and a change from quinine to 
Inj. AS or IM artemether for severe malaria as the pre-
ferred first-line for severe malaria. A key question from 
a supply-side perspective is ‘do the products available on 
the market comply with the national treatment guidelines 
and national policies?’. This is important to ensure that 
the treatment available to all, irrespective of sector, is 
effective and affordable.

The Zambia Medicines Regulatory Agency (ZAMRA) 
is responsible for licensing medicines for use in Zambia 
and monitoring their use, e.g. through post-marketing 
surveillance. The list of products approved for use in 
Zambia may be found on the national medicines reg-
ister produced by ZAMRA every year [18]. In addition, 
ZAMRA has responsibility for approving all import 
requests for medicines through the medicines inspec-
tion process. Requests for approval should be submitted 
to, and authorized by, ZAMRA before a consignment 
of imported medicines is released onto the market. 
ZAMRA also has responsibility for inspecting manu-
facturers and importers to ensure their compliance with 
local regulations (note—Zambia has a very small phar-
maceutical manufacturing base; over 99% of volume and 
value of products are imported). Finally, it also has a pub-
lic health remit to ensure the quality and general avail-
ability of medicines within Zambia, in conjunction with 
the Ministry of Health. ZAMRA has regular contact with 
a range of stakeholders, including manufacturers and 
importers, and therefore requires a wide evidence base in 
order to engage in constructive dialogue and to monitor 
the impact of change which might negatively affect the 
continuous availability of medicines in the country.

The evidence base required by both the Ministry of 
Health policy makers and ZAMRA should ideally be 
provided through a core set of routine data. However, 
malaria has long been a complicated disease to track and 
measure, in part due to a tradition of presumptive (rather 
than confirmed) treatment. Without good diagnosis and 
routine data, health practitioners faced difficulties in 
measuring disease burden and changes in disease pat-
terns. There have been a number of important invest-
ments to improve systematic data. The MIS surveys [8] 
provide a baseline and regular update on information 
about parasitaemia rates, treatment-seeking and treat-
ment provision. As the private sector has long been rec-
ognized as a key player in service provision [5–7], the 
ACT Watch surveys [19] were established to provide 
some insights into market dynamics for several coun-
tries in Africa including Zambia. Such data provide an 
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indication of supply and price dynamics at outlet level. 
However, there was still a core gap in understanding 
national level supply dynamics, including the balance of 
supply between the public and private sectors.

The examples provided in this manuscript high-
light how national market data can provide an impor-
tant source of evidence to support, question or confirm 
investments to ensure access to essential medicines and 
support continued drug utilization research [20].

Methods
A new, routine national database on pharmaceutical 
market size and structure was established through a col-
laboration between the Zambia Medicines Regulatory 
Agency and IMS Health (now IQVIA), initiated by Medi-
cines for Malaria Venture (MMV), and with the involve-
ment of TESS Development Advisors in the design of 
the system, methodology, country outreach and data 
analysis. The collaboration was established in 2008 and 
involves these four parties working together to provide 
systematic and detailed information on the pharmaceuti-
cal market in Zambia. This paper is based on a subset of 
data from the system.

Information on pharmaceutical imports was gathered 
from the national regulatory authority—ZAMRA—as 
well as from the central medical stores (Medical Stores 
Ltd, MSL). The information combines data extracted 
from approved applications by importers with direct 
deliveries into the central medical stores. It includes 
information from the public sector, the private sec-
tor, not-for-profit health providers as well as imports by 
individual hospitals. The data collected cover all phar-
maceuticals. As indicated above, Zambia has very little 
local manufacturing of pharmaceuticals, notably none 
of major relevance for malaria in the time-period under 
review. However, the system has also been explored in 
African countries with larger local manufacturing sectors 
and can be easily adapted to include local manufacture 
data.

Data are available on a number of key fields essential 
for market analysis and drug utilization studies, including 
molecule (INN or generic name), manufacturer, brand 
name, strength, formulation, pack size, volume and value. 
Value is converted from the invoice currency to USD 
using the latest month’s exchange rate and applied across 
the whole time-period: prices are thus presented using a 
constant USD value across the dataset.

The data are entered into a specialized software by 
ZAMRA staff. The data are then cleaned and standard-
ized by IMS Health (IQVIA). Quality control is carried 
out by IMS Health (IQVIA), TESS Development Advi-
sors and ZAMRA. The database is updated quarterly. 
Access to the data is available to the Zambian Authorities 

and IMS Health (IQVIA), and measures are included to 
protect commercial confidentiality. The principles of the 
system can be adapted to non-commercial situations 
and suppliers as long as commercial confidentiality is 
protected.

For the purposes of this study, data on the anti-malar-
ials imported to Zambia were extracted from the full 
dataset into Microsoft Excel software and analysed for 
trends over the period 2009–2014 inclusive. This period 
offers an interesting insight into Zambia’s initiatives to 
control its malaria burden, and move towards elimina-
tion in selected parts of the country. Full, detailed data 
are available in the system for the entire calendar year 
from January 2009 and thus overlap with the period of 
policy change in Zambia.

As the data relate to availability of product, i.e. on the 
supply side of the market, the analysis focuses on the 
relation between these supply-side data and the following 
four questions: (i) volume of product relative to disease 
burden; (ii) distribution by sector relative to treatment-
seeking; (iii) consistency of products with respect to 
national policies; (iv) market concentration as a proxy 
for security of supply. Where possible, results were com-
pared against demand-side or epidemiological data to 
assess how routine supply-side data could complement 
or triangulate other data sources.

Results
Overview of the market
The value of the market for anti-malarial medicines in 
Zambia ranged from a low of just over USD 2 million 
in 2011 to a high of USD 15 million in 2014. The other 
4 years (2009, 2010, 2012, 2013) remained stable between 
USD 5.5 million–6 million. This reflects donor funding-
related dynamics, discussed further below. The market 
comprised 22 different molecules (or combination mol-
ecules), of which 19 are indicated for the treatment of 
malaria and 3 used for prophylaxis, i.e. preventive, pur-
poses. At least 56 different manufacturers and 28 dif-
ferent importers are involved in the supply chain for 
anti-malarials in Zambia in some way.

Market size relative to disease burden
A key question in an access discussion is ‘is there enough 
product going in at the top of the supply chain?’; insuffi-
cient product at the top of the chain will lead to later sup-
ply interruptions at lower levels, higher prices or other 
challenges. The total amount of product for the treat-
ment of uncomplicated malaria was therefore analysed 
relative to the number of reported presumed and con-
firmed cases of uncomplicated malaria (see Table 1) [13]. 
In all years, the supply of products was easily sufficient to 
meet, and in fact exceeds reported medical need.
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Market data by sector as compared to treatment‑seeking 
behaviour
There is a very strong consensus among public health 
and malaria experts in Zambia and elsewhere that 
malaria is generally treated in the public sector in Zam-
bia, supported from information from national surveys 
such as DHS and MIS. The authors sought to explore 
how far the market—supply side—data confirm this 
widely-held understanding. A key challenge in many 
African countries is that there is no single, easy to ana-
lyse source of total market data to measure availability 
of product in different sectors. This system provides the 
authorities in Zambia with easy access to such informa-
tion in a measurable way for the first time.

The market for anti-malarials in Zambia may be 
divided broadly into two major sectors: products 
brought in through the central medical store, i.e. MSL, 
and products brought in mainly through the private 
sector. Each sector can then be divided into further 
subsectors, notably government hospitals versus faith-
based facilities for MSL imports and larger importers 
versus more ad-hoc importers in the private sector. 
Table  2 provides further details on market share for 
the public sector as compared to the private sector. The 
public sector did indeed account for the large majority 
of all imports; up to 98% of value and volume of anti-
malarials in 2014.

These data were compared to a reliable source of infor-
mation on treatment-seeking behaviour in Zambia, using 
the Malaria Indicator Surveys (MIS). The MIS confirms 
that 82% of product distributed to children under 5 were 
provided at a government facility or community health 
workers (served by the government supply chain) in 2010 
as compared to 13,8% in a private facility [21]. Results 
from the 2012 MIS survey were very similar with 82.6% 
of drugs provided to children under 5 came from gov-
ernment-supplied sources while only 7,6% came from 
the private sector [22]. Supply-side data indicate that the 
private sector comprised 29% of market value and 4% of 
units sold in 2010, and 10% market value or 12% of total 
units in 2012. It should be noted that the value of prod-
ucts supplied through each sector differs depending on 
the breakdown of product mix as the private sector sup-
plies more high value products, including prophylaxis 
products, which pushes up the relative share of market 
value.

Alignment of market with national policies
A key question from a public health perspective (as 
opposed to a market or commercial perspective) is ‘how 
closely does the market follow national medicines and 
health policies?’. For the purposes of this paper, these 
policies were divided into three categories: market-
ing authorizations (which regulate the right to sell a 

Table 1  Ratio of treatments for uncomplicated malaria compared to disease burden

2009 2010 2011 2012 2013

Reported cases (presumed and confirmed, uncompli-
cated malaria)

2,976,395 4,229,839 4,607,908 4,695,400 5,465,122

Imports of all treatments (to the nearest 100,000 6,500,000 5,400,000 6,500,000 11,00,000 7,800,000

Ratio all treatments/cases 2.19 1.27 1.40 2.34 1.44

Imports 1st line treatment 6,198,899 5,127,519 6,296,924 10,820,671 7,647,384

Ratio 1st line treatments/cases 2.08 1.21 1.37 2.30 1.40

Table 2  Market share by sector (public versus private)

Market share 2009 2010 2011 2012 2013 2014

USD value (%)

 Public sector imports (MSL) 90 71 81 90 98 98

 Private sector imports 10 29 19 10 2 2

Total units (%)

 Public sector imports (MSL) 85 96 75 88 73 76

 Private sector imports 5 4 25 12 27 24

Total standard units (%)

 Public sector imports (MSL) 83 93 96 95 98 98

 Private sector imports 17 7 4 5 2 2
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medicinal product); the essential medicines list, which 
focuses on core products to address major health priori-
ties; and national treatment guidelines, produced by the 
national health authority, in the form of the Ministry of 
Health, to guide choice of product. These three exam-
ples represent key aspects of medicines management: 
regulatory, supply and clinical guidelines. Despite the 
confirmed dominance, in this example, of the public sec-
tor—which ought to follow national policies—it is impor-
tant to explore how the market as a whole aligns with 
such policies, as this impacts the choices and interven-
tions by the national authorities to address any variations 
or gaps.

Medicines must be registered with ZAMRA, as 
required by Medicines and Allied Substances Act (No. 3) 
of 2013 modified by the SI 57 of 2017, before they may be 
distributed in the country either in the public or private 
sectors. A product can be registered in Zambia under 
the same registration number for pack sizes. For exam-
ple, ZAMRA registers a box of AL 6 tablets and 12 tab-
lets from the same manufacturer and the same strength 
under the same number. However, each product should 
be differentiated by molecule, strength, dosage form and 
manufacturer.

The study, therefore, examined the coherence between 
the national medicines register and imports in order to 
assess how closely this requirement is met in Zambia. 
It should be noted that the register available at the time 
of analysis was the 2015 register. It is possible that some 
of the medicines which were not identified were on the 
register in earlier years but withdrawn in 2015: feedback 
on this was sought from the ZAMRA registration team, 
which indicated that no malaria medicines were changed 
from the 2014 register. A total of 142 individual manufac-
turer/molecule/strength combinations were identified—
i.e. products which should be registered with ZAMRA. 
18 products were listed as having no manufacturer name 
identified. As MSL does not identify manufacturer, and 
these were MSL-related products, it was assumed that 
these were already accounted for among the 142 combi-
nations. If a product was identified by manufacturer and 
molecule but no strength was stated, it was assumed that 
it was of the same strength as the same product supplied 
by the same manufacturer on a different occasion.

A total of 42 products were identified for which the 
manufacturer was not found on the register. In most 
cases, this is believed to be a coding error as the manu-
facturer stated in such cases was also indicated elsewhere 
as an importer. 64 products, or 45% of products, were 
fully identified on the register, i.e. by manufacturer, mol-
ecule and strength. Allowing for corrections of the pos-
sible coding errors which can be cleaned in the system as 
well as gaps due to data not captured by MSL, 87% of all 

anti-malarials imported could be identified in the 2015 
register. It was also noted that some importers of donor-
funded or MoH products systematically do not submit 
import requests on the (incorrect) belief or tradition 
that they may be exempt. This issue has been noted by 
the Ministry of Health and ZAMRA to be clarified with 
the relevant agencies, as per the medicines registration 
(importation and exportation) legislation SI 57 of 2017.

Another highly relevant policy document is the Essen-
tial Medicines List (EML), which provides an indication 
of those products which are considered essential by the 
Ministry of Health of Zambia and thus should be avail-
able at different levels of the health system. The 2012 
version of the Zambian EML identifies the following 
products for the treatment of malaria: AL, SP, quinine 
tablet and quinine injection. All the anti-malarials identi-
fied in the EML were brought into Zambia each year with 
the exception of quinine injection in 2009. Further exam-
ination of the data with the MoH and MSL indicated that 
a large supply of quinine injection for treatment of severe 
malaria had been imported in late 2008 and, therefore, 
no further supplies were imported in 2009 to avoid over-
stocking and product expiry.

The treatment guidelines for malaria are very clearly 
defined by the National Malaria Elimination Center 
(NMEC) of Zambia. These are described in the introduc-
tion and broadly center around three main products in 
the period 2009–2014: artemether–lumefantrine tablets 
(AL) for treatment of uncomplicated malaria; sulfadox-
ine–pyrimethamine tablets (SP) for preventive treatment 
in pregnancy (IPTp); injectable quinine for treatment of 
severe malaria. NB: malaria treatment guidelines were 
updated in 2015 by WHO (globally) and NMEC (for 
Zambia): these were not considered these as they fall out-
with the period of the dataset examined.

Despite the 22 different molecules/combinations which 
comprise the total market, only 3 molecules have any sig-
nificant market share. This pattern is replicated whether 
market share is calculated based on value (USD), units 
(packs), or standard units, a unit defined by IMS Health 
(IQVIA) to represent the smallest normal unit of con-
sumption, e.g. one tablet, one vial/ampoule or 5  ml of 
liquid. As each measure is used for different purposes, 
all three are provided in this analysis. Figures  1, 2 and 
3 show the very significant dominance of the three key 
products on the national treatment guidelines (AL, SP 
and quinine).

The system developed allows for analysis of the data 
by detailed market segment, for example by molecule, 
form, strength and value or volume market share as well 
as by sector (public, private and non-profit). This allows 
analysis of the above-mentioned trends in more detail. 
The market for anti-malarials in Zambia is very largely 
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dominated by tablet form, which represent between 97.9 
and 99.6% of the total market for the years analysed with 
the exception of 2011 where there was a significant shift 
to injectables, as shown in Fig. 4. This spike in injectables 
is explained by the decrease in availability of the first-line, 
and an increase in treatment using products normally 
reserved for severe malaria.

Breaking the data down further, it is clear that the mar-
ket is heavily dominated by one combination: AL tablets 
at the strength 20/120  mg, as shown in Table  3. Again, 
it is noted that the treatment guidelines specifically rec-
ommend the tablet form for AL and SP, indicating that 
the market closely follows the recommended treatment 
guidelines.

As seen above, the public sector is largely dominated by 
AL as the first-line treatment (up to 99% of total volume 
at MSL in 2014). The private sector carries a wider range 
of products, including 22 different molecules. However, 
AL still dominates even in the private sector: data for 
market split for 2012 in Fig.  5 give an indication of the 
dominance of this product.

Health and regulatory authorities will also be inter-
ested in changes in the market, notably with respect to 
less effective products: the private sector is marked by a 
decrease in the supply of chloroquine (CQ), SP, Artesu-
nate-SP and Artemether from 2009 to 2014, towards 
a greater demand for AL. CQ had a 3% market share 
in 2009 dropping to zero in subsequent years, while SP 
dropped from 21% of market volume in 2009 to 1.5% 

in 2014. Such information is essential to the regulatory 
authority and Ministry of Health to monitor the rationale 
use of medicines.

Finally, information with respect to a specific public 
health priority for WHO was analysed, namely the with-
drawal from the market of artemisinin monotherapy as 
requested in 2007 World Health Assembly Resolution 
60.18 [23]. The level of detail available in the dataset 
clearly indicates that no oral artemisinin monotherapy 
was legally imported into Zambia after July 2009.

Market concentration as a proxy for security of supply
In view of the importance of essential medicines for 
public health goals, security of supply was measured by 
use of a proxy: the diversity of manufacturers provid-
ing these essential medicine products to Zambia. The 
results are shown in Table 4. The 22 molecules identified 
on the Zambian market are produced by at least 56 dif-
ferent manufacturers. A full analysis by manufacturer is 
difficult, as MSL does not routinely record manufacturer: 
such data are available separately through other sources 
such as MOH information. Among the 56 identified 
manufacturers, only 12 to 18 each had a market share of 
above 1% in the private sector on an annual basis, and 
5–6 manufacturers were responsible for 75% of the prod-
ucts supplied to the private sector each year.

There are 28 different importers involved in sup-
plying the public and mission sectors through MSL 
and 50 importers supplying the private sector, other 

0.00%
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150.00%

Zambia, Antimalarials
Market Share by Dosage Form, 2009 - 2014

% Total 2009 % Total 2010 % Total 2011

% Total 2012 % Total 2013 % Total 2014
Fig. 4  Percent market share by dosage, units, 2009–2014

Table 3  Market share of AL tablets 20/120 mg

AL tablets, 20/120 g; market share 2009 2010 2011 2012 2013 2014

Percent total USD: value (%) 84 88 20 94 92 98

Percent total: units (%) 95 97 43 92 81 86

Percent total: standard units (%) 75 86 77 91 86 96
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not-for-profit organizations or specific (or individual) cli-
ents. However, detailed analysis of the data indicates that 
there is a much greater concentration in the market than 
this headline number of importers would suggest. Indeed, 
among these 50, only 9 importers showed an individual 
market share worth over 1% of total value for all 6 years. 
This implies that there were a number of importers who 
either only sporadically import anti-malarials or who 
bring in negligible quantities each year. Table 5 shows the 
market concentration by importer each year.

Discussion
These data provide, for the first time in a sub-Saharan 
African context, a full overview of the pharmaceuticals 
market at national level. Understanding the supply of 
medicines is essential in public health. Such detailed data 
offer new evidence to explore access drivers and bottle-
necks. Data of this kind can support drug utilization not 

only by providing information for comparisons of medi-
cines supply versus case incidence over time, but more 
importantly provides an overview of what is happen-
ing across the entire market, thus giving an insight into 
both total volumes of medicines available for a certain 
indication (e.g. for uncomplicated malaria) as well as the 
specific classes of drugs used, notably the split between 
newer, more effective products and potentially less effec-
tive molecules.

The selection of malaria data in Zambia provides a very 
simple case study, showing how even in the case of what 
is apparently a clear-cut dynamic—“malaria is treated in 
the public sector”—additional information at a detailed 
level can help guide policy makers.

The data show that the market does supply sufficient 
product to treat all suspected and unconfirmed cases in 
the country. These numbers, provided as routine data, 
can be used for a number of different purposes including 

Zambia, Antimalarials; Units 2012

AMODIAQUINE AMODIAQUINE-ARTESUNATE
ARTEMETHER ARTEMETHER-LUMEFANTRINE
ARTEMISININ-NAPTHOQUINONE ARTEMOTIL
ARTESUNATE ARTESUNATE-SULFADOXINE-PYRIMETHAMINE
ARTESUNATE-SULFALENE-PYRIMETHAMINE CHLOROQUINE
DAPSONE-PYRIMETHAMINE DIHYDROARTEMISININ
DIHYDROARTEMISININ-PIPERAQUINE HALOFANTRINE
HYDROXYCHLOROQUINE MEFLOQUINE
PRIMAQUINE PROGUANIL
PROGUANIL-ATOVAQUONE PYRIMETHAMINE
QUININE SULFADOXINE-PYRIMETHAMINE

Fig. 5  Private sector, percent market share by molecule, units, 2012

Table 4  Number of manufacturers by product type recommended on EML

Molecule Form Strength H/S level Category Nr manufacturers supplying product

Artemether–lumefantrine Tablet 20 mg + 120 mg I–IV Vital 7 manufacturers (4 with WHO PQ)

Sulfadoxine–pyrimethamine Tablet 25 mg + 500 mg I–IV Vital 9 manufacturers

Quinine Tablet 300 mg I–IV Vital 8 manufacturers

Quinine Injection 300 mg/1 ml (2 ml) I–IV Vital 3 manufacturers
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supply monitoring, donor reporting and framing behav-
iour-change interventions to encourage rationale drug 
use. What stands out from these numbers is the differ-
ential between the number of cases reported and the 
number of treatments supplied (mainly through the pub-
lic sector at the request of the Ministry of Health). This 
differential highlights several dynamics in malaria treat-
ment: first, the move from presumptive to confirmed 
diagnosis, which was rolled out in 2009–2010 nationwide 
in Zambia. The system has since between adapted to cap-
ture information on supply of certain diagnostics, which 
would also help measure how many diagnostic tests were 
used relative to suspected cases, as well as the number of 
treatments supplied. Second, the data may draw atten-
tion once again to issues around routine case reporting. 
This is important not only in the malaria field, but also in 
other areas, such as tuberculosis (notably paediatric TB) 
or the use of antibiotics for example. Finally, routine data 
of this nature, provided on a quarterly basis, allows more 
detailed tracking of total volumes which can contrib-
ute to better planning to avoid over- or under-stocking, 
stock-outs or expiry.

The particular relevance in this case is not only the 
number per se, but also the system-based approach. In 
the case of Zambia, where malaria treatment is widely 
accessed in the public sector, one could assume that using 
MSL, or public supplies data, would be a good indica-
tor for sufficiency of supply. However, by providing data 
which combine all sources of produce, the system may 
also be used to assess other situations: diseases including 
non-communicable diseases such as diabetes in Zambia 
which is treated in both the public and private sectors. 
The system has also been implemented in Uganda, where 
the private sector plays a greater role in treatment provi-
sion and 57% of children are taken to a private provider 
to access treatment for suspected malaria. In such cases, 
it is no longer possible to rely entirely on public sector 
data: a total market approach, therefore, provides the 

insight required to ensure that there is enough product 
flowing through the system irrespective of choice of ser-
vice providers.

The initial wide-lens view of general uses, zooming 
into malaria-specific data for Zambia also show how 
such a system of this type can drill down to very spe-
cific information which may affect only a few categories 
of products. Following the switch to artemisinin-based 
combination therapy in 2005, funding for anti-malarials 
in the public sector has been heavily dependent on inter-
national donors notably the Global Fund (GF) and the 
US President’s Malaria Initiative (PMI). This has influ-
enced the product selection and product supply, as these 
donors require that products should meet strict criteria. 
In addition to being on the treatment guidelines (unless 
exceptions are requested), the products must meet qual-
ity criteria, for example approval by WHO Pre-Qualifi-
cation or from a Stringent Regulatory Authority (SRA). 
These data can support reporting requirements to access 
international donor funds.

The impact of this external funding is particularly 
noticeable in 2011 and 2014. Zambia was subject to 
a temporary suspension of its Global Fund grant for 
malaria in 2010, thus significantly impacting the volume 
and value of product procured in 2011 although PMI 
stepped into cover some of the shortfall. The data show 
an important drop in the volume of AL tablets, the first 
line product procured by MSL using Global Fund mon-
ies in direct relation to the suspension of the Global 
Fund grant. This gap is partially filled by supplies of 
artemether, also an artemisinin-based product, used to 
treat severe malaria, and SP which was not the first-line 
treatment but used to treat uncomplicated malaria. PMI 
also stepped into cover some AL shortfall. The down-
turn of 2011 is compensated in 2014 reflecting the time 
for funding from donors to flow again and for the supply 
pipeline to be refilled, thus creating an unusual bubble of 
increased supply for that year. Easy access to routine data 

Table 5  Concentration of market among importers 2009–2014

2009 2010 2011 2012 2013 2014

Market concentration: by USD value

 Number of importers each bringing in at least 0.1% of total market 32 30 28 22 25 18

 Number of importers collectively responsible for over 80% of total imports 2 4 7 3 3 2

Market concentration: percent of total units

 Number of importers each bringing in at least 0.1% of total market 23 25 29 29 26 24

 Number of importers collectively responsible for over 80% of total imports 1 3 6 2 7 4

Market concentration: percent of total standard units

 Number of importers each bringing in at least 0.1% of total market 27 29 26 26 21 20

 Number of importers collectively responsible for over 80% of total imports 3 3 3 3 3 2



Page 11 of 14Coghlan et al. Malar J          (2018) 17:444 

of this kind can reduce the time that civil servants spend 
on gathering information for reporting purposes.

The data also allow national authorities to monitor and 
explore issues around policy compliance in greater detail 
and with a more robust evidence base on which to engage 
discussions with national stakeholders. The data clearly 
indicate that in the case of regulation where the system 
highlights a small number of gaps in ZAMRA’s systems. 
During the period under review a new pharmaceuticals 
law was passed and ZAMRA has been upgrading its sys-
tems and internal operating procedures: it has recognized 
the need to improve on the old software systems which 
form the base of the regulatory database. The system has 
helped ZAMRA staff identify specific areas for upgrade, 
and provided the evidence required to build a business 
case for further investment, resource allocation, train-
ing and upgrading. While flagging internal issues, the 
system also allows ZAMRA to identify and address gaps 
in compliance with national guidelines which may be 
caused inadvertently by other stakeholders. For example, 
certain importers of donor-funded goods do not system-
atically register the import requests with ZAMRA. This 
may happen as a result of implementation of older prac-
tices which allow products to be traced in other ways (e.g. 
through MSL data), but do not fully comply with existing 
protocols and legislation [see the legislation in force: the 
Medicines and Allied Substances Act (Importation and 
Exportation) Regulations, 2017, SI 57 of 2017]. Identify-
ing and evaluating clear examples of this kind allows both 
parties (ZAMRA and the importer) to address this in a 
constructive manner.

ZAMRA recognizes a number of other immedi-
ate benefits to these data, including the monitoring of 
small imports; post-marketing surveillance of products 
to ensure that the products received import approval; 
efficient allocation of ZAMRA resources; sharing infor-
mation with other regulatory authorities. Having access 
to detailed information on import requests which can 
be accessed and analysed in real time allows ZAMRA 
to follow up on queries from multiple stakeholders in 
the health field, whether from the Ministry of Health 
to check on compliance with WHO recommendations, 
to the annual meeting with importers, to queries from 
potential investors on market growth. Having trend data 
allows ZAMRA to confirm assumptions about the impor-
tance of certain stakeholders. For example, knowing that 
only 9 importers represent over 1% of market share each 
allows ZAMRA to follow up closely on communications 
to the industry, while also ensuring that ad-hoc importers 
of key medicines are fully informed of and aligned with 
current requirements.

With respect to the essential medicines list and national 
treatment guidelines, the data clearly indicate that the 

public sector, unsurprisingly, is following national guide-
lines. More importantly, it was noticeable that CQ, which 
is considered ineffective in the treatment of malaria, 
has entirely lost market share in the private sector and 
SP is no longer a drug of choice. The ability to monitor 
trends in product choices provides important insights 
to monitor the impact of public health campaigns and 
assess where further interventions maybe required. For 
example, the move away from CQ and SP follow major 
behaviour-change communications in 2008–2009 by the 
Ministry of Health. However, it is the first time where 
information is also available from the private sector to 
assess the exact decrease in national-level product supply.

Analysis of the data specifically for 2011 provides an 
additional insight into alternative dynamics with, for 
example, a shift to artemether and SP as alternative treat-
ment options when faced with a shortfall in the first-line 
recommendation (AL), despite the concern about rela-
tively low efficacy levels for SP. There are relatively few 
treatment options for malaria, given the high levels of 
resistance to older drugs, and the painstaking nature of 
new drug development in the field. Market data such as 
these provide useful insights into the possible exposure 
to less efficient medicines. They are also useful to guide 
rational use in other therapeutic areas where a wider 
array of treatment options exists, or there may be cost-
effectiveness or other drivers influencing drug utilization 
decisions. Of particular relevance in for malaria treat-
ment is the question ‘does antibiotic use increase as more 
fevers which would previously have been presumptively 
treated as malaria are confirmed by diagnostic testing not 
to be malaria?’. This dynamic between therapeutic areas 
is an interesting area to explore further and can be done 
with this system which collects information on all phar-
maceutical products, irrespective of therapeutic area or 
indication.

Such information can also be particularly useful where 
there may be new developments in disease burden, dis-
ease control, or indeed new treatment options available. 
The ability to track the decrease in use of ineffective 
medicines such as CQ and SP is of significant importance 
to policy makers who work with clinicians and who pro-
vide behaviour-change messaging to the general public 
to ensure that there is greater demand for, and prescrip-
tion/provision of efficacious treatment options or effica-
cious products with better acceptability profiles. Several 
new treatment options were indeed made available in 
for malaria treatment around this time, most notably the 
availability of a dispersible tablet form (same molecule 
and strength) of the recommended first-line treatment 
for children, i.e. those most affected by malaria. Using 
this system, public health practitioners can better moni-
tor the uptake of such products against alternatives and 
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against disease burden profiles. The benefits of such sys-
tems increase further where the market is more diverse, 
with a larger private sector for example.

In addition to measure of drug utilization and access, 
market data of this kind can also be used to monitor 
other policies: the example provided above regarding 
imports of oral artemisinin monotherapy are of signifi-
cant importance in the malaria field in relation to efforts 
to reduce the risk of drug resistance. In covering all prod-
ucts and providing the opportunity for both relatively 
real-time data as well as multi-year trend analysis, a sys-
tem of this kind offers a cost-effective solution for analy-
ses on a range of different issues the more the system is 
used.

Finally, this example highlights opportunities around 
wider supply side dynamics. As indicated, there is a high 
concentration among a few manufacturers and import-
ers, with 3–4 manufacturers and up to 9 importers influ-
encing the market overall. However, it is interesting to 
note that many manufacturers maintain their market-
ing authorization and remain present in the market, as 
shown by the large number of products registered with 
extremely low market share and low sales figures. This 
information is valuable to public health practitioners and 
policy makers seeking to optimize access to efficacious, 
affordable essential medicines. It is also important for 
investors involved in medicines R&D, production or sup-
ply. Such data benefit the regulatory authority which can 
direct its limited resources most effectively to carry out 
targeted post-marketing surveillance.

Greater availability of market data, even at an aggregate 
level and recognizing commercial sensitivities, could pro-
vide a great benefit in supporting investment decisions, 
reducing risk and ensuring that commercial investment 
decisions are balanced with public health interests such 
as sufficient and sustainable supply of affordable, quality 
essential medicines. It should also be noted that the data 
contain commercially sensitive information: appropriate 
measures must, therefore, be put in place to balance pub-
lic health and commercial interests.

Study limitations
Study limitations include a small number of coding 
errors in the system which have been identified through 
detailed data analysis. These will be corrected in future 
data entry. The absence of information on manufacturer 
at MSL limits the ease of certain analyses. However, as 
public bodies, MSL and MoH maintain this information 
through other means and the data could be cross-refer-
enced if required. Finally, certain components of the data 
are proprietary to IMS Health (IQVIA) and may only be 
accessed with permission. This did not negatively influ-
ence this study, and similar systems could be established 

in other countries without such limitations. It should be 
noted that the dataset comprises all pharmaceuticals: 
thus, similar analyses could be carried out for other ther-
apeutic areas or drug classes.

Drug utilization studies often make use of the defined 
daily dose (DDD) to evaluate the supply of medicines as 
compared to usage. The DDD is defined as ‘the assumed 
average maintenance dose per day for a drug used for its 
main indication in adults’ [20]. It is used to standard-
ize drug usage between drugs and between healthcare 
environments. The DDD does not relate to actual pre-
scriptions of a medicine, but can be used to compare 
drug usage relative to disease burden and estimated 
need. However, malaria treatments are a short course 
(3 days), with a large portion of the disease burden fall-
ing on children under 5 years of age. Many of the newer 
products are packaged in single treatment units—this is 
the case for most artemisinin-based combinations, such 
as AL. Thus, one weight-specific pack of AL represents 
the appropriate complete treatment course for a patient. 
As such, DDDs were not calculated for this study, as the 
count of AL packs per weight band should provide a 
direct indicator of the supply requirement relative to the 
estimated disease burden.

Conclusion
The challenge of gaining a better understanding of total 
national pharmaceutical markets in middle and low-
income countries has been a neglected area of investment 
for many years and is a missing piece to of the access to 
medicines puzzle. The absence of systematic data of this 
kind presents a constraint for researchers and policy 
makers alike. The importance of full national level total 
market data is now recognized by key stakeholders in a 
number of important policy documents, focused on pub-
lic health, access to medicines, resource allocations and 
local manufacturing decisions.

This study shows how data can be systematically gath-
ered at national level to monitor and understand more 
detailed trends in the market. This collaboration has been 
the first of its kind in Africa to produce a systematic, roll-
ing national market monitoring system with complete 
national pharmaceutical data at product level, showing 
market size by value and volume with trend data over 
multiple years.

As such, the data are invaluable for supporting national 
analyses, for decision making and for monitoring changes 
in medicines policy or building the case new policies. 
They allow the Regulatory Authority and Ministry of 
Health to monitor and react more quickly to changes 
which might affect medicines quality, affordability, policy 
or security of supply and creating a positive policy dia-
logue among stakeholders.
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The analysis of the anti-malarials market highlights 
the interplay between the public and private sector. 
The system emphasizes how access to complete and 
comparative data for both sectors allows analysis of the 
complementarity of different sectors, as well as high-
lighting key areas which must be addressed to ensure 
a middle or low-income country can optimize access to 
high quality affordable medicines for the whole popula-
tion, through different delivery channels.

The data provide an evidence-base to support the 
Regulatory Authority in its responsibility for regulat-
ing and monitoring the pharmaceutical market in the 
country. They allow for more targeted investments, 
whether financial, resource allocation or follow up on 
public health goals. They allow the Ministry of Health 
to ensure that the best medicines are indeed available in 
the quantities needed in the preferred sectors based on 
treatment-seeking preferences. Beyond the immediate 
national priorities, and given the limited commercial 
value of the market for anti-malarials in high-income 
countries, such data also contribute to advocacy for the 
resources required to research, develop, produce and 
distribute medicines for neglected diseases in middle 
and low-income countries.

The use of such data should be rapidly expanded, 
while respecting constraints required to protect com-
mercial confidentiality. This could include increased 
use of the data in Zambia to other therapeutic areas 
and application to current policy questions. Such 
information could, in particular, be applied when con-
sidering the interplay across therapeutic options, for 
example impact of changes in malaria treatment on the 
use of antibiotics among paediatric populations. Simi-
lar data systems could also be rolled out in other coun-
tries, allowing comparative analyses across a number of 
key populations and policy areas. Finally, data can be 
used at global level to help guide investments in access 
to medicines and advance drug utilization studies in 
low- and middle-income countries.
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