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Abstract
In the past decade there has been a significant reduction in malaria incidence globally. In some places continuous
surveillance has indicated that the reduction in malaria cases has been sustained to the point of near elimination.
The drastic reduction in malaria cases may be attributed to the unprecedented financial support to national malaria
control programmes by several donors. The use of interventions such as insecticide treated nets, indoor residual
insecticide spraying and to some extent environmental manipulation aimed at eliminating mosquito breeding sites
have been responsible for the gains achieved. Application of a combination of these measures has brought about
heterogeneity of malaria transmission within some countries. Some areas have recorded drastic reduction in the
malaria burden, whereas in other parts of the same country transmission has remained relatively unchanged. This
situation implicitly indicates that different approaches to malaria prevention and control or elimination are required in
different parts of the same country. Changing malaria epidemiological patterns should also dictate the methods of
malaria surveillance that are not only robust but also cost effective. Techniques for malaria diagnosis to support
surveillance have to be sensitive and specific enough to pick up the lingering infections especially in low malaria
transmission areas. In many malaria endemic countries application of such methods also require deployment of
resources differentially in various parts of the same country, and that is a challenge. Chemoprophylaxis has been
used in various ways to prevent malaria or avoid its complications in vulnerable populations. When transmission
becomes low, new criteria are needed to identify populations that become more vulnerable to the adverse effects of
malaria and qualify for chemoprophylaxis. The dynamic malaria epidemiological patterns emerging within countries
are presenting unprecedented challenges that will need novel and cost effective ways of managing resources to
sustain the reduction or elimination of malaria.
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Introduction
In the past decade there has been a significant reduction in malaria
incidence globally. The WHO estimates that the number of malaria
cases globally fell from an estimated 262 million in 2000 (range: 205–
316 million), to 214 million in 2015, a decline of 18%. Most cases in
2015 are estimated to have occurred in the WHO African Region
(88%) [1]. In some places continuous surveillance has indicated that
the reduction in malaria cases has been sustained to the point of near
elimination.
The drastic reduction in malaria cases may be attributed to the
unprecedented financial support to national malaria control
programmes by donors such as the Global Fund for AIDS, Malaria and
TB, the Bill and Melinda Gates Foundation and other governmental
and non-governmental well-wishers. Encouraged by these gains,
malaria endemic countries have committed themselves to meeting the
target of reducing malaria incidence and mortality rates by 90% by
2030 [1]. However, this is a major challenge requiring political-will,
workable partnerships at all levels, strategic mobilisation and
allocation of resources. In addition, scientific and technological
advances are available to support appropriate surveillance and
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application of measures to reduce vector populations and parasite
burdens in communities [2].

Changing Epidemiological Patterns
In Many African countries the successful reduction of malaria
burden has occurred largely as a result of using relatively simple
interventions aimed at breaking the transmission cycle of the disease.
These include the use of insecticide treated nets, indoor residual
insecticide spraying and to some extent environmental manipulation
aimed at eliminating mosquito breeding sites. Application of a
combination of these measures in countries such as Zambia has
brought about heterogeneity of malaria transmission within the
country (Figure 1). Some areas have recorded drastic reduction in the
malaria burden, whereas in other parts of the same country
transmission has remained relatively unchanged [3,4]. This situation
implicitly indicates that different approaches to malaria prevention and
control or elimination are required in different parts of the same
country. Areas with a drastic fall in malaria prevalence should
maintain or improve upon the existing measures, whereas where
transmission has remained unchanged, targeted research is required to
determine the best modalities of breaking the transmission cycle.
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Chemoprophylaxis
Chemoprophylaxis has been used in various ways to prevent
malaria or avoid its complications in vulnerable populations. For
example, intermitted presumptive treatment in pregnancy (IPTp) with
sulfadoxine-pyrimethamine is a well-known intervention for
prevention of malaria and its adverse outcomes in pregnancy
particularly in highly endemic areas of Africa [6,7].
Nonetheless, deciding whether to continue or not the use of IPTp in
places where malaria is disappearing remains problematic. Difficult
decisions have to be made concerning the most cost effective way of
utilising this strategy in the same country with different malaria
epidemiological patterns. It may be suggested that, selective use of
drugs in those presenting with infection as indicated by simple atpoint-of-care rapid diagnostic tests will increasingly become the norm
rather than the exception.
Figure 1: Shows the changing malaria transmission burden in
Zambia from 2006 to 2012. Courtesy of the National Malaria
Control Programme of Zambia.
Malaria elimination has become a possibility in malaria endemic
countries and much effort has gone into the development of modalities
to sustain measures that have proved to be effective. It is hoped that
sustained use of effective interventions would lead to the elimination of
circulating parasites capable maintaining the transmission cycle. It is
also becoming apparent that although other natural or human factors
cannot be ruled out as contributors to the decrease in malaria, the use
of antimalarial drugs to reduce the parasite burden is important.
Therefore, mass drug administration with safe and effective drugs is
being considered as an effective tool to reduce the sexual and asexual
parasites that sustain transmission.

Malaria Survey Control or Elimination Methods
Surveillance methods and strategies for determining the prevalence
of malaria in highly endemic areas are designed to detect changes at
population level [5]. Surveillance methods to determine the magnitude
of malaria burden where the transmission has drastically decreased to
extremely low levels has become a major subject for discussion.
Changing malaria epidemiological patterns should also dictate the
methods of malaria surveillance that are not only robust but also cost
effective [5]. Techniques for malaria diagnosis to support surveillance
have to be sensitive and specific enough to pick up the lingering
infections especially in low malaria transmission areas. In many
malaria endemic countries application of such methods also require
deployment of resources differentially in various parts of the same
country, and that is a challenge.
In areas with high malaria prevalence, the control measures are
usually aimed at reducing morbidity and mortality [2]. In such
situations it is cheaper to apply uniform malaria control methods
across different parts of the country regardless the epidemiological and
socio-economic dynamics. However, heterogeneity of transmission in
the same country brings about formidable challenges regarding the
choice of measures and strategies to use in different parts of the same
country. Therefore, in such situations control programmes need to
adopt strategies such as antimalarial drugs and insecticides according
to sensitivities of parasites and vectors respectively.
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Similarly, when transmission becomes low new criteria are needed
to identify populations that become more vulnerable to the
complications of malaria and qualify for chemoprophylaxis. For
example patients with sickle cell diseases are required to take
chemoprophylaxis to prevent sickle cell crisis that can occur when
attacked by malaria [8,9]. The heterogeneity of malaria transmission is
also presenting challenges of protecting people moving from extremely
low to highly endemic areas. In those cases chemoprophylaxis may
become necessary particularly in such groups as young children, nonimmune immigrant populations and people living with HIV [10].
For the first time in many parts of Africa, chemoprophylaxis will
have to be introduced on a large scale in new population categories.
When chemoprophylaxis becomes imperative for such purposes,
difficult decisions have to be made on the choice of the best existing or
new antimalarial drugs to use. In such situations drug treatment
should be specific and well-focussed as guided by appropriate
diagnostic techniques with high specificity to avoid misuse of drugs
[11,12].

Conclusion
The dynamic malaria epidemiological patterns emerging within
countries are presenting unprecedented challenges that will need novel
and cost effective ways of managing resources to sustain the reduction
or elimination of malaria. The malaria control or elimination systems
will need to adopt mechanisms to respond to unusual malaria
epidemiological trends .In many resource-constrained countries of
Africa this is easier said than done.
However, the goal of eliminating malaria in many parts of Africa
has elaborated in a new paradigm of measures to reduce or eliminate
malaria. These measures involve the use of novel scientific methods
and technologies to be applied in different settings depending on the
malaria epidemiology, climatic and socio-economic conditions. The
application of these methods requires precise information about
human and vector behaviours that influence malaria transmission, and
knowledge about vector and parasite genomics. Special knowledge
about the sensitivity of the parasites to antimalarial drugs, and
availability of suitable vectors for parasite sustenance are needed to
inform well-focussed interventions in different settings.
There are also a number of factors that threaten to reverse these
gains and efforts to sustain the break in the transmission cycle that
could make the goal of eliminating malaria become unattainable. These
include the ever changing patterns or emergence of mosquitoes
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resistant to affordable insecticides, persistence of parasite resistance to
affordable and safe antimalarial drugs and changes in the
environmental and climatic conditions, and human behaviours that
promote breeding of mosquitoes and ultimately the spread of malaria.
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