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The past





Currently prosperous parts of the world 
were once malarious



USA
1920-46







1860 1917-26





2 drachms = 7g at 5% alkaloid content = 350mg

Quinine
Quinidine
Cinchonine
Cinchonidine





William Henry Perkin 1838-1907

Cable St Stepney

http://upload.wikimedia.org/wikipedia/en/7/75/Perkin_William.jpg
http://upload.wikimedia.org/wikipedia/en/7/75/Perkin_William.jpg
http://upload.wikimedia.org/wikipedia/commons/9/99/WilliamPerkinBluePlaque.png
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Robert Koch 1843 - 1910 Edwin Klebs 1834 - 1912

http://upload.wikimedia.org/wikipedia/commons/8/8d/RobertKoch_cropped.jpg
http://upload.wikimedia.org/wikipedia/commons/8/8d/RobertKoch_cropped.jpg


Constantine, Algeria



That clear, luminous 

emblem of the Orient stares 

one in the face so that a 

mistake is impossible. One 

who fails to recognize a 

crescent when he sees it 

should wear a crown of 

thorns and bear a cross of 

gold.



Patrick Manson 1844 - 1922 Ronald Ross 1857 - 1932



Secunderabad ~ 1880









“An experiment 
that failed”



CONSTRUCTION  OF  THE  PANAMA  CANAL 

Attack on breeding 
sites

Reduction of man 
/vector contact

Mass Drug 
Administration 
(quinine) 

Gorgas 1906- 1916



Malaria Commission; League of Nations 1924, Geneva







MALARIA CONTROL IN ITALY

• Socio-economic 
improvement

• Education
• Improving health services
• Changing agricultural

practices
• Vector control
• Antimalarial drug 

affordability
• Mass Drug Administration

1900- 1960 

The Conquest of Malaria in
Italy 1900 – 1962
Frank Snowden



WHO Interim committee on malaria 1947



Kampala 1950



Eradication



Was this a failure or a success?



(IUSSP Seminar. Edited by Vallin & Lopez
Paris, 1983).

MALARIA  ERADICATION  IN  SRI  LANKA  
1930-1960

(Most malarious) 

(Least malarious)

1966

18 cases!



THE  MALARIA  ERADICATION  CAMPAIGN
1955 - 1969

1948

1977



Containment



MALARIA CONTROL 1969 - 1998 

Little attention and inadequate 
funding

Reliance on treatment
with dying drugs

Failing vector control

No attempts at prevention

Institutional and donor reluctance 
to endorse artemisinins

Control through treatment



Viet Nam





青蒿素





Chin Med J. 1979; 92: 811-6. 

Qinghaosu is a new type 
antimalaria drug with 
rapid action and low 
toxicity.

The parasites…..were 
cleared more rapidly 
than that with 
chloroquine and quinine 
etc



Plasmodium falciparum
Circulating                              Sequestered



1975   1980     1985     1990    1995

100

80

60

40

20

CURE RATE (%)

CQ

SP

Q

M25

QT

M15



Artemisinin combination treatment



Korenromp et al.  Lancet Infect Dis 2003; 3: 349-357 

Malaria mortality 
in <5s in Eastern 
and Southern
Africa was rising
while deaths from 
other causes were 
falling

All cause

Malaria



Attaran et al Nature 2004



Most malaria affected 
countries had as 
National treatment 
recommendations, 
antimalarial drugs 
which were partially 
or totally ineffective

Rising global 
malaria mortality



$2-24 per DALY





War on malaria

Elimination
2007



GFATM

PMI

WB



Vaccine?

http://www.ox.ac.uk/
http://www.ox.ac.uk/
http://www.malariavaccine.org/
http://www.malariavaccine.org/


50%

31%

November 2012

2011

2012



Children (5-17m): VE 36% with booster 

VE 28% without

Infants (6-12w):    VE 26% with booster 

VE 18% without

8922 children, 6537 infants

18/10/2015



4.4%





ITNs



INSECTICIDE  TREATED  BEDNETS / CURTAINS  
TRIALS  IN  AFRICA
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Reduction in child mortality (%)



Drugs



Qinghaosu



SEAQUAMAT study
Trial stopped on advice of  DSMB 
after recruitment of 1461 patients

15%

22%

Dondorp et al , Lancet 2005; 366: 717 – 725.



Lethal delays in receiving antimalarial drugs

Gomes et al, Lancet, 2008



• Quinine:        297/2713 (10.9%)

• Artesunate:  230/2712   (8.5%)

Relative difference 22.5%
(95%CI: 8.1% to 36.9%)

p=0.002

AQUAMAT ITT

In-hospital Mortality

Dondorp et al. Lancet. 2010 ;376:1647-57. 



青蒿素

Artemisinin combination treatment



2004



Artemisinin 
Combination 
Treatments

First-line 
everywhere

2006



Artesunate + mefloquine
Artemether + lumefantrine
Artesunate + amodiaquine
Dihydroartemisinin + Piperaquine

FDCs

Not ;  Artesunate +SP



Seized counterfeit artesunate in Yunnan



Fake artemisinin derivatives in Africa



“TAKING THE ELIMINATION AGENDA  FORWARD”

The Malaria Elimination Group (MEG)

Linked To End Malaria

http://www.malarianomore.org/
http://www.malarianomore.org/
http://www.malariaconsortium.org/index.php
http://www.malariaconsortium.org/index.php
http://www.rollbackmalaria.org/index.html
http://www.rollbackmalaria.org/index.html
http://www.buyanet.ca/
http://www.buyanet.ca/
http://www.unitaid.eu/en
http://www.unitaid.eu/en
http://www.malarianomore.org/news/features/fc_barcelona_supports_malaria_no_more
http://www.malarianomore.org/news/features/fc_barcelona_supports_malaria_no_more


Artemisinin
resistance



The spread of chloroquine resistance

Millions died as a result

Wooton et al, Nature 2002



Science 2004

SP resistance followed exactly the same route

The flanking 
sequence around 
the successful 
“triple” DHFR 
mutant that spread 
in Africa came from 
the Thailand-
Cambodia border



Antimalarial drug resistance



Confined to Western Cambodia?
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N = 1241





No evidence for K13 selection in Africa

Amato et al: E-life 2016



WORLD MALARIA REPORT 2012

http://www.erepublik.com/en/article/poems-2-xd-2204357/1/20
http://www.erepublik.com/en/article/poems-2-xd-2204357/1/20


1. 

How?



22/uL





Can artemisinin resistant falciparum 
malaria be eliminated rapidly without 
treating all people in the endemic area 
who are infected?



1a. 1b. 

1c. 

 

The last man 
standing is the 
most resistant

Maude et al, Malaria J, 2009

Malaria

Time

Too late



Declining malaria incidence in Africa



Verbal autopsy



3.3 million deaths averted



The GTS

Cases down from 262M to 214M
MDG on track

Deaths down from 839,000 to 438,000
6.2 million deaths averted



Cases 212M (214M previous year)

Deaths 429,000
(438,000 previous year)

1. The targets of the Global Technical Strategy 
for Malaria 2016–2030 (GTS) are, by 2030: to 
reduce malaria incidence and mortality rates 
globally by at least 90% compared with 2015 
levels; to eliminate malaria from at least 35 
countries in which malaria was transmitted in 
2015; and to prevent re-establishment of 
malaria in all countries that are malaria free.



Cases 216M   (212M previous year)

Deaths 445,000
(429,000 previous year)
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“In recent years, we have made major gains in the fight against malaria,” said Dr 
Tedros Adhanom Ghebreyesus, Director-General of WHO. 
“We are now at a turning point. Without urgent action, we risk going backwards, 
and missing the global malaria targets for 2020 and beyond.”

The WHO Global Technical Strategy for Malaria calls for reductions of at least 40% 
in malaria case incidence and mortality rates by the year 2020. According to 
WHO’s latest malaria report, the world is not on track to reach these critical 
milestones.

A major problem is insufficient funding at both domestic and international levels, 
resulting in major gaps in coverage of insecticide-treated nets, medicines, and 
other life-saving tools.



Armenia
Turkmenistan
Kyrgyzstan
Morocco
United Arab Emirates
Sri Lanka
Algeria

Countries certified malaria-free

Countries in the elimination phase

Tajikstan
Iran
Saudi Arabia
Republic of Korea

Countries in the pre-elimination phase

Countries in the prevention 
of reintroduction phase

Georgia
Iraq
Syria
Oman
Egypt
Uzbekistan

Cabo Verde
Belize
Costa Rica
El Salvador
Ecuador
Mexico
Malaysia
Bhutan
DPR Korea

Turkey
Kazakhstan
Argentina
Paraguay
Azerbaijan



Strategic framework for 

Artemisinin resistance 

containment in Myanmar 

(MARC) 2011-2015

Present





No significant progress





Very close to India



Zika virus
1 February 2016

WHO declares a Public 
Health Emergency of 
International Concern



Myanmar NE Thailand

Southern Lao PDR

Cambodia
W Thailand    

Pf kelch
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Antimalarial drug efficacy in the Mekong region



C580Y



2018



“The increase of 
reported malaria 
cases is probably 
not linked to drug 
resistance”

2018



Antimalarial drug resistance in the Greater Mekong 

Subregion: How concerned should we be?

Q&A with Dr Pedro Alonso, Director of the Global 

Malaria Programme

29 September 2017

WHO is leading the elimination effort in the GMS with the support of a 

number of partners, including the Global Fund to Fight AIDS, Tuberculosis & 

Malaria, the Bill & Melinda Gates Foundation, USAID, and the Australian 

Department of Foreign Affairs and Trade.

We are winning the battle. We are on the right track. The 

massive reductions in disease and death reported in GMS countries are a 

testament to the sustained progress that has been achieved along the path 

toward elimination in this subregion. It is only through eliminating this 

parasite that we will do away – once and for all – with the problem of drug 

resistance in this subregion.









Plasmodium vivax



Primaquine



The only way to eliminate 
artemisinin resistant 
falciparum malaria is to 
eliminate all falciparum 
malaria from the region



Targeted
Malaria 
Elimination







All are 
old drugs



Future





Current control interventions remain 
sufficiently effective until new drugs and 
insecticides are developed and deployed. 
A malaria vaccine contributes to control 
and elimination.

Continued strengthening of health systems 
and malaria control programmes with 
strong national and international 
leadership drives malaria to elimination



Current control interventions do not remain 
sufficiently effective. New drugs and 
insecticides are deployed eventually but fall 
to resistance rapidly. Malaria increases again. 
The malaria vaccine is not cost-effective. All 
the recent gains are reversed.

Artemisinin resistance spreads to Africa and 
partner drug resistance follows.

Health systems and malaria control 
programmes remain weak and international 
agencies remain ineffective.


