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Can malaria be eliminated?
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Summary Since the perceived failure of the Global Programme for Malaria Eradication in 1969,
the eradication of malaria has not been considered a feasible goal. However, in October 2007
the goal of malaria eradication was resurrected by Melinda and Bill Gates, and this aspiration has
subsequently been endorsed by the WHO and by the Roll Back Malaria Partnership. This change
in direction of malaria control has provoked a vigorous debate within the malaria research and
control communities as to whether resurrection of the goal of eradication at this point in time
is helpful or likely to be counterproductive. The consensus that has emerged is that eradication
of malaria, although theoretically possible, is not likely to be feasible within the medium term
using existing control tools. However, malaria elimination (cessation of local transmission) is

a realistic short- to medium-term goal for an increasing number of countries that are already
bringing malaria under control.
© 2008 Royal Society of Tropical Medicine and Hygiene. Published by Elsevier Ltd. All rights
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or many years the ‘e’ word, variously interpreted as elimi-
ation or eradication, has been taboo in the malaria control
ommunity, in part as a reaction to the perceived failure of
he Malaria Eradication Programme of the 1950s and 1960s.
his taboo was abruptly broken when, on 17 October 2007,
elinda and Bill Gates announced to a somewhat startled
udience of malaria experts attending a forum in Seattle
hat malaria eradication is now the goal of their foundation,1

declaration quickly endorsed by Dr Chan on behalf of
HO and subsequently by the Roll Back Malaria Partnership.
his call to action has invigorated the malaria research and
ontrol communities which had, perhaps, become a little

omplacent in accepting that control of malaria is the best
hat can be done. The Gates’ announcement has sparked a
umber of new initiatives, including a meeting of a WHO
echnical committee to consider malaria elimination,2 the
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ormation of the Malaria Elimination Group at the University
f California, San Francisco to work on malaria elimination3

nd the establishment of a group supported by the Bill and
elinda Gates Foundation (malERA) to look at the research
nd development implications of this change in direction.

Is this new focus on malaria eradication/elimination
Table 1) premature? Most experts agree that eradication of
he four exclusively human malaria parasites is theoretically
easible but, for the moment, only a distant dream. How-
ver, elimination of malaria (cessation of local transmission
f infection) from a country or region is a feasible objective
n an increasing number of epidemiological situations. It is
mportant that before major new elimination programmes
re launched the successes and failures of previous efforts
o achieve this goal are taken into account, and this is the

opic of this review.

Efforts to control malaria can conveniently be divided
nto four periods (Table 2). During the period before the
iscovery of the malaria parasite and its vector, malaria
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Table 1 Definitions of malaria control, elimination and
eradication.

Term Definition

Control: Malaria no longer a significant clinical
problem but transmission of malaria
continues

Elimination: Malaria transmission is interrupted at a
national or regional level

Eradication: Cessation of natural malaria
transmission across the globe
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May be species-specific or refer to all
human malaria parasites

declined in many parts of Europe and North America in
the absence of any specific anti-malarial interventions
following improvements in living conditions and changes in
agricultural practices.4 Once the nature of the transmission
of malaria had been identified it became possible to inter-
vene in more specific ways. One of the earliest successes
of this approach was that of Gorgas in controlling malaria
in Panama, allowing construction of the Panama Canal.5,6

Gorgas used vector control, attacking both breeding sites
and access of mosquitoes to canal workers, and prophylactic
administration of quinine. Another example of a successful,
focal approach was the eradication of Anopheles gambiae
from north-eastern Brazil, where it had become established
following invasion from Africa.7 However, not all focused
interventions were successful.8 Malaria has been a problem
in Italy since the time of the Roman Empire, impairing
productivity and leading to emigration. Following the key
studies undertaken by Italian malariologists in the early
1900s, sustained efforts were made to control malaria in
Italy. These included provision of free treatment, prophy-
lactic administration of quinine, attacking the breeding
sites of the main malaria vectors, education, and improve-
ments in social conditions for those groups, particularly
migrant agricultural workers, who were most at risk. An
important message that emerges from the study of efforts
to control malaria in Italy is that success was achieved

only when several control measures were used together
(Figure 1).9

Stimulated in part by the success of malaria control
efforts in Europe and strongly influenced by the discover-

Table 2 Historical periods of malaria control.

Period Focus

Pre-1899: Control through change in social
conditions and agricultural practices

1900—55: Focused attempts at malaria control in
specific situations

1955—69: Global Malaria Eradication Programme
1969—2007: Control through treatment of clinical

cases of malaria
2008
onwards:

Continuing support for control through
treatment programmes
New focus on elimination

i
m
o
m
P
h
i
t
w
i
t
w
a
i
U
m
b
o

a

igure 1 Malaria control in Italy in the 1930s: (A) mass drug
dministration; (B) community participation. © Archivo Guido
orsini.

es of DDT and chloroquine, WHO launched an ambitious
alaria eradication programme in 1959.10 This relied heavily

n indoor residual spraying (IRS) with DDT. No attempt was
ade to eradicate malaria from tropical Africa. The Global

rogramme for Malaria Eradication is widely perceived to
ave been a failure as malaria was not eradicated, and
t was abandoned in 1969 in favour of a control through
reatment programme, which also failed. However, in many
ays the eradication programme was not a failure. Elim-

nation of malaria was achieved in over 30 countries and
he risk of malaria was removed from about 20% of the
orld’s population.2 Massive reductions in malaria mortality
nd morbidity were achieved in many countries where elim-
nation was not accomplished, such as Sri Lanka and India.
nfortunately, the programme was oversold. Had it been
arketed as a regional elimination programme it would have

een considered a success and a 25 year period of neglect
f malaria might have been avoided.

Are there any lessons that can be learnt from the first
ttempt at malaria eradication that are relevant today?
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oints worth considering include the following:

The programme was incorrectly marketed; it was never
intended to be a global eradication programme. In modern
parlance it was a group of national and, in some cases,
regional elimination programmes and, as such, it was a
success.
Control measures were stopped too soon after early suc-
cesses had been achieved, for example in Sri Lanka.
Operation of the programme was rather rigid, being
directed centrally with little input into policy from
endemic areas. Control measures were not changed as the
malaria situation evolved and there was little iterative,
operational research.
In many countries control was heavily dependent on one
intervention: IRS with DDT.

As the international community contemplates the
rospect of another malaria elimination campaign, it is
nteresting to note the similarities between the overall sit-
ation at the time that the initial Global Programme for
alaria Eradication was launched and the situation today. In
955 there was strong international, political commitment
o helping newly independent, malaria-endemic countries
merging from colonial status, and optimism over the poten-
ial of the recently established WHO to improve global
ealth. The eradication programme was well financed, at
ne time consuming approximately half of WHO’s budget.
n the past few years malaria has once again caught the
ttention of the world’s leaders, and malaria control is again
eceiving financial support at a level not seen since the
ime of the first eradication programme, through organi-
ations such as the Global Fund, the President’s Malaria
nitiative and the World Bank Booster programme. Fur-
hermore, the tools available for malaria are much the
ame: an effective treatment (artemisinin combination
herapy instead of chloroquine) and an effective form of
ector control (insecticide-treated bed nets [ITNs] sup-
lemented by IRS instead of IRS alone). Thus, it might
e questioned whether a new elimination programme is
ikely to be any more successful than the one of 50 years
go. I believe that there are grounds for optimism, which
nclude:

The malaria community is likely to set more realistic and
achievable targets than 50 years ago.
ITNs, not available 50 years ago, have proved to be a
highly effective and well-accepted control tool, espe-
cially when high coverage is achieved.
The need to integrate research and control in an iterative
way is better appreciated than it was at the time of the
first eradication programme.
It is now accepted that control strategies need to be
adapted as they progress and as the epidemiology of
malaria changes as a result of an effective intervention.
There are many more well-trained scientists in malaria-
endemic countries than in 1955.
Recent reports from a number of countries in Africa with
oderate levels of transmission indicate that a high level

f malaria control can be achieved using existing control
ools,11,12,13 but whether these will be sufficient to inter-
B. Greenwood

upt transmission remains uncertain. Success is most likely
o be achieved when elimination programmes are conducted
n areas of low and unstable transmission or on islands.
n mainland Africa, success is most likely to be seen on
he margins of the central areas of high transmission14 and
hen conducted on a regional rather than on an individual,
ational basis; the South African Development Commu-
ity (SADEC) has committed to elimination as the goal for
heir region. Even if elimination is achieved the possibil-
ty of reintroduction of infection will be a constant threat
hat will require establishment of extensive systems for
urveillance.

In areas of high, stable malaria transmission elimination
s unlikely to be possible without new tools. These include
rugs or drug combinations that are more effective at
illing gametocytes than artemisinins and drugs that are
s effective as primaquine at killing Plasmodium vivax
ypnozoites, but safer. A highly effective pre-erythrocytic
accine could have a transmission-blocking effect, but
accines targeted specifically at the sexual stages of the
arasite may prove to be the key to the final interrup-
ion of transmission in areas where vectorial capacity is
igh.

If political and financial support for malaria control con-
inues it should be possible to progressively shrink the
alaria map, starting with malaria elimination programmes

n the edges. Interrupting transmission of malaria in highly
ndemic areas is likely to require new tools and is probably
any decades away.
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