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MALARIA

Human Malaria is caused by one of 4 protozoan parasites:

Plasmodium falciparum

Plasmodium vivax

Plasmodium ovale

Plasmodium malariae

Malaria is transmitted through the bite of an infected

female Anopheles mosquito



ÅɄɟɞəŬɚŮɑŰŬɘ Ŭˊɧ ɏɜŬ 
ˊɟɤŰɧɕɤɞ, Űɞ
Plasmodium.

Å4 ŮɑɜŬɘ ɞɘ əɨɟɘɞɘ Űɨˊɞɘ ˊɞɡ 
ɛɞɚɨɜɞɡɜ Űɞɜ Ɏɜɗɟɤˊɞ:

ïPlasmodium falciparum

ïPlasmodium vivax

ïPlasmodium malariae

ïPlasmodium ovale

ïPlasmodium knowlessii

ɇɘ ˊɟɞəŬɚŮɑ Űɖɜ ŮɚɞɜɞůɑŬ?

Image: CDC/Steven Glenn, Laboratory & Consultation Division 



ÅȺɑɜŬɘ ŬˊŮɘɚɖŰɘəɐ ɔɘŬ Űɖ ɕɤɐ 

ɜɧůɞɠ ˊɞɡ ˊɟɞəŬɚŮɑŰŬɘ Ŭˊɧ 

ŭɐɔɛŬ ɛɞɚɡůɛɏɜɤɜ ɗɖəɡəɩɜ 

ŬɜɤűŮɚɩɜ əɞɡɜɞɡˊɘɩɜ. 

ÅɄŮɟɑˊɞɡ 3.3 

ŭɘůŮəŬŰɞɛɛɨɟɘŬ Ɏɜɗɟɤˊɞɘï

ɞ ɛɘůɧɠ ˊŬɔəɧůɛɘŬ 

ˊɚɖɗɡůɛɧɠïŮɑɜŬɘ ůŮ 

əɑɜŭɡɜɞ ɜŬ ɜɞůɐůŮɘ.

Ʉɧůɞ ɛŮɔɎɚɞ ˊɟɧɓɚɖɛŬ ŮɑɜŬɘ?

Image: Hugh Sturrock, Wellcome Images 



Å225 ŮəŬŰɞɛɛɨɟɘŬ əɟɞɨůɛŬŰŬ 

ŮɚɞɜɞůɑŬɠ əŬɘ781.000 ɗɎɜŬŰɞɘ 

ŮŰɖůɑɤɠ ůŮ ˊŬɔəɧůɛɘŬ 

əɚɑɛŬəŬ.

Å1 ˊŬɘŭɑ ˊŮɗŬɑɜŮɘ ŬɜɎ30 sec.

Å> 90% Űɤɜ ɗŬɜɎŰɤɜ Ŭˊɧ 

ŮɚɞɜɞůɑŬ Ŭűɞɟɞɨɜ Űɖɜ ȷűɟɘəɐ.

Å200.000 ɜŮɞɔɏɜɜɖŰŬ 

Ŭˊɞɓɘɩɜɞɡɜ ŮŰɖůɑɤɠ Ŭˊɧ 

ŮɚɞɜɞůɑŬ.

ȺˊɑˊŰɤůɖ

Image: Bonnie Gillespie, Voices for a malaria free futureStatistics: 2010 WHO Malaria Report and Malaria No More 

UK



Ʉɞɘɞɑ ˊɟɞůɓɎɚɚɞɜŰŬɘ?

Images: Bonnie Gillespie, Voices for a malaria free future, Courtney Dudley, JHU/ Voices for a Malaria Free Future, Cape Union Mart 





229 million cases of malaria/409000 deaths

ȺɚɞɜɞůɑŬ Ůɜŭɖɛɘəɐ ůŮ 90 ɢɩɟŮɠ, 2019

94% əɟɞɡůɛɎŰɤɜ/ ɗŬɜɎŰɤɜ: ůŰɖɜ ȷűɟɘəɐ



ÅMalaria is a life-threatening disease caused by parasites that are 

transmitted to people through the bites of infected female 

Anopheles mosquitoes. It is preventable and curable.

ÅIn 2019, there were an estimated 229 million cases of malaria 

worldwide.

ÅThe estimated number of malaria deaths stood at 409 000 in 

2019.

ÅChildren aged under 5 years are the most vulnerable group 

affected by malaria; in 2019, they accounted for 67% (274 000) 

of all malaria deaths worldwide.

ÅThe WHO African Region carries a disproportionately high 

share of the global malaria burden. In 2019, the region was 

home to 94% of malaria cases and deaths.



Countries eliminating malaria since

2000



3 years with NO local

malaria transmission =

ELIMINATION



...and we know 99 countries

are still malaria endemic , 

although

United Arab Emirates 

2007

Morocco & Turkmenistan

2010

Armenia 

2011 2012

Kazakhstan

5 have been acknowledged by WHO as

in the past  years:

ñMALARIA FREE ò



ɆŮ ˊɞɘŮɠ ˊŮɟɘɞɢɏɠ ŮˊɘɛɏɜŮɘ?

Images: Manfred Werner, Courtney Dudley, JHU/Voices for a Malaria Free Future, Muhammad Mahdi Karim micro2macro.net, Julian Rayner

Cambodia

Tanzania

Shanty town in India

Peru



ŪŮɟɛɞəɟŬůɑŬ əŬɘ ŮɚɞɜɞůɑŬ
ÅɆŮ ɗŮɟɛɞəɟŬůɑŮɠ17ΦC - 33ΦC 
ˇʽ  ʶ˄ʺ˂ʽˁʶˌA˄˖˒ʶ˂ʶʾˌ 
ˁ˗˄˖ˉʶˌ ˃ˉˇˊˇˏ˄ ˄ʰ 
ʶˉʽʲʽ˗ˋˇˎ˄ ˃ʷ˔ˊʽ35 ́ ˃ʷˊʶˌ. 

Åɾʶˍʰ˅ˏ16ΦC - 35ΦC 
ʶˉʽˍˊʷˉʶˍʰʽ ˋˍʰ ˄ʶʰˊʱ 
ˁˇˎ˄ˇˏˉʽʰ ˄ʰ ʶ˄ʹ˂ʽˁʽ˖ʻˇˏ˄. 

Åʁʽ 30ΦC ʁ ʾ˄ʰʽ ʽʵʰ˄ʽˁʺ 
ʻʶˊ˃ˇˁˊʰˋʾʰ ʴʽʰ ˄ʰ 
ʰ˄ʰˉˍˎ˔ʻˇˏ˄ ˍʰ Plasmodium 
sp

Åɸʶˊ˃ˇˁˊʰˋʾʶˌ ғ15ΦC ɻ ʶ˄ 
ʶˎ˄ˇˇˏ˄ ˍʹ˄ ʰ˄ʱˉˍˎ˅ʹ P. 
vivax.

Åɸʶˊ˃ˇˁˊʰˋʾʶˌ ғ20ΦC ɻ ʶ˄ 
ʶˎ˄ˇˇˏ˄ ˍʹ˄ ʰ˄ʱˉˍˎ˅ʹ P. 
falciparum.

Beck-Johnson, 2013.



Average Temperature by May 2030



ÅɄɏɟŬɜ Űɖɠ ɗɜɖŰɧŰɖŰŬɠ, ɖ ŮɚɞɜɞůɑŬ 

ůɡɜɘůŰɎ ɛŮɑɕɞɜ ɞɘəɞɜɞɛɘəɧ ˊɟɧɓɚɖɛŬ 

ůŮ Ůɜŭɖɛɘəɏɠ ɢɩɟŮɠ. 

ÅɆŮ Ůɜŭɖɛɘəɏɠ ˊŮɟɘɞɢɏɠ ŮɡɗɨɜŮŰŬɘ ɔɘɎ:

ï40% Űɖɠ ŭŬˊɎɜɖɠ ɔɘŬ űɎɟɛŬəŬ

ï30-50% Űɤɜ ŮɘůŬɔɤɔɩɜ ůŰŬ ɁɞůɞəɞɛŮɑŬ

ïɀɏɢɟɘ Űɞ60% Űɤɜ ŮˊɘůəɏɣŮɤɜ ůŰŬ 

ŮɝɤŰŮɟɘəɎ ɘŬŰɟŮɑŬ

ũɘŬŰɑ ŮɑɜŬɘ ɖ ŮɚɞɜɞůɑŬ ɛŮɑɕɞɜ 

ˊɟɧɓɚɖɛŬ?

Statistics: 2010 WHO Malaria Report Image: Bonnie Gillespie, Voices for a Malaria Free Future



ȺɚɞɜɞůɑŬ əŬɘHIV ɜɧůɞɠ ůŰɖɜ 

ɈˊɞůŬəɢɎɟɘŬ ȷűɟɘəɐ

Åȼ ŮɚɞɜɞůɑŬ əŬɘ ɖHIV ɚɞɑɛɤɝɖ ŮɑɜŬɘ ɞɘ əɨɟɘŮɠ ŬɘŰɑŮɠ 
ɜɞůɖɟɧŰɖŰŬɠ əŬɘ ɗɜɖŰɧŰɖŰŬɠ ůŰɖɜ ɈˊɞůŬəɢɎɟɘɞ 
ȷűɟɘəɐ

ÅȾŬɘ ŰŬ 2 ɜɞůɐɛŬŰŬ ŮɑɜŬɘ ŮɜŭɖɛɘəɎ əŬɘ ɏɢɞɡɜ ŮɡɟŮɑŬ 
ɔŮɤɔɟŬűɘəɐ ŬɚɚɖɚŮˊɘəɎɚɡɣɖ

ïɀɘəɟɐ ŮˊɑˊŰɤůɖ Űɖɠ ŮɚɞɜɞůɑŬɠ ůŰɖɜHIV 
ɚɞɑɛɤɝɖ əŬɘ Űɞ ŬɜŰɑůŰɟɞűɞ ɛˊɞɟŮɑ ɜŬ ɏɢɞɡɜ 
ůɖɛŬɜŰɘəɐŮˊɘɓɎɟɡɜůɖ Űɞɡ ˊɚɖɗɡůɛɞɨ

HIV Malaria



ȷɚɚɖɚŮˊɑŭɟŬůɖ HIV əŬɘ ŮɚɞɜɞůɑŬɠ 



Early studies ïmid/late 1980s

ÅHIV transmission modes: mosquitoes?

ÅDoes HIV make malaria worse?

ÅDoes malaria make HIV worse?

ïMalaria is not an ñopportunistic infectionò

ïCurious because CD4-dependant immune response is 

thought to be important for malaria

ÅMalarial anemia    blood transfusion    HIV infection

No

ñprobably Noò



Recognition of the effect of HIV

on malaria in pregnant women

ÅMalawi study (1987-1991):

ïDuring pregnancy, malaria was more common 
and of higher density in HIV(+) vs. HIV(-) 
women

ïThese findings were repeated in other studies 
and countries -Malawi (2 sites), Kenya (3), 
Rwanda (1)



Current knowledge

Malaria and HIV interactions 

ÅDoes HIV make malaria worse?

ÅDoes malaria make HIV worse?

ÅAnemia and Blood safety

ÅPregnant women and their 
fetus/newborn

ÅNon-pregnant adults

ÅChildren

ÅProgram overlap



Pregnant women and their fetus/newborn

ÅHIV doesmake malaria in pregnancy worse

ïMore and higher density malaria, more illness, 

more anemia, more low birth weight

ÅMalaria maymake HIV worse

ïHigher HIV viral load 

ï? impact on Mother-to-Child Transmission 

(MTCT)



Non-pregnant adults

ÅHIV with immune compromise (CD4 

depletion) doesmake malaria in adults worse

ïMore malaria, higher density parasitemia, more 

illness, more severe disease

ïReduced efficacy of antimalarial therapy?

ÅMalaria maymake HIV worse

ïHigher HIV viral load 

ïImpact on clinical illness?; survival?; 

transmission?



Malaria Drugs in COVID -19: 

Hope or Hype?



Anopheles Mosquito 



Ⱦɨəɚɞɠ ɕɤɐɠ
ÅȷűɡɚŮŰɘəɐ ŬɜŬˊŬɟŬɔɤɔɐ (Asexual stage) ůˊɞɟɞɕɤɑŰŮɠ 

ŮɜɑŮɜŰŬɘ Ŭˊɧ ɛɞɚɡůɛɏɜɞɡɠAɜɤűŮɚŮɑɠ əɩɜɤˊŮɠůŰɞ ŬɑɛŬ 

Ŭɜɗɟɩˊɤɜ əŬɘ ůŰɖ ůɡɜɏɢŮɘŬ ŮɘůɏɟɢɞɜŰŬɘ ůŰŬ ɖˊŬŰɞəɨŰŰŬɟŬ əŬɘ 

ɛŮŰŬŰɟɏˊɞɜŰŬɘ ůŮ ůɢɑɕɞɜŰŮɠəŬɘ ɛŮŰɎ ůŮ ɛŮɟɞɕɤɑŰŮɠˊɞɡ 

ŬˊŮɚŮɡɗŮɟɩɜɞɜŰŬɘ ůŰɖ əɡəɚɞűɞɟɑŬ əŬɘ ŮɘůɏɟɢɞɜŰŬɘ ůŰŬ ŮɟɡɗɟɎ 

ŬɘɛɞůűŬɑɟɘŬˊɞɡ ɛˊɞɟɞɨɜ ɜŬ ɞŭɖɔɐůɞɡɜ ůŰɖɜ əɨɟɘŬ ˊŬɗɞɚɞɔɑŬ

Űɖɠ ɜɧůɞɡɛŮ Ŭɘɛɧɚɡůɖ əŬɘ ŬɜŬɘɛɑŬ. ɀŮɟɘəɎ ˊŬɟɎůɘŰŬ ɎɟɟŮɜŬ əŬɘ 

ɗɐɚŮŬ ɛŮŰŬŰɟɏˊɞɜŰŬɘ ůŮ ɔŬɛŮŰɞəɨŰŰŬɟŬ.

ÅūɡɚŮŰɘəɐ ŬɜŬˊŬɟŬɔɤɔɐ (Sexual stage) ɎɟɟŮɜŬ əŬɘ ɗɐɚŮŬ 

ɔŬɛŮŰɞəɨŰŰŬɟŬˊŬɟŬɚŬɛɓɎɜɞɜŰŬɘ Ŭˊɧ Űɞ ŬɑɛŬ ɛɞɚɡůɛɏɜɤɜ 

Ŭɜɗɟɩˊɤɜ Ŭˊɧ əɞɡɜɞɨˊɘŬˊa.

ÅɄŮɟŬɘŰɏɟɤ űɡɚŮŰɘəɐ ŬɜŬˊŬɟŬɔɤɔɐ ɚŬɛɓɎɜŮɘ ɢɩɟŬ ůŰɞ ɏɜŰŮɟɞ 

əɞɡɜɞɡˊɘɩɜ əŬɘ ˊŬɟɎɔɞɜŰŬɘɆˊɞɟɞɕɤɑŰŮɠ.

ÅɀŮŰɎŭɞůɖ Ŭˊɧ Ɏɜɗɟɤˊɞ ůŮ Ɏɜɗɟɤˊɞ ɛˊɞɟŮɑ ɜŬ ůɡɛɓŮɑ ɛŮ 

ɛŮŰɎɔɔɘůɖ ŬɑɛŬŰɞɠ əŬɘ ɛŮ əɎɗŮŰɖ ɛŮŰɎŭɞůɖ ɛɏůɤ ˊɚŬəɞɨɜŰŬ.  





3.  ũŬɛŮŰɞəɨŰŰŬɟŬ

Tɞ ˊŬɟɎůɘŰɞ Űɖɠ ŮɚɞɜɞůɑŬɠ

TɟŮɑɠ űɎůŮɘɠ ŬɜɎˊŰɡɝɖɠ

ɞɟŬŰɏɠ ůŰɞ ˊɚŬəɎəɘ

ŬɑɛŬŰɞɠ:

1. TɟɞűɞɕɤɑŰŮɠ

2.  ɆɢɑɕɞɜŰŮɠ

CCMOVBD CCMOVBD

Trophozoites

CCMOVBD

GametocyteSchizont

CCMOVBD



Exo-erythrocytic 
(hepatic) cycle

Hypnozoites

Sporozoites

Salivary  Gland

LIFE CYCLE OF MALARIA

Gametocytes

Erythrocytic 
Cycle

Zygote

Oocyst

Stomach Wall

Pre -erythrocytic 
(hepatic) cycle

sporozoites



The Plasmodiumlife cycle





ɄŮɟɑɞŭɞɠ ɛŮŰɎŭɞůɖɠ

ÅɃɘ Ɏɜɗɟɤˊɞɘ ɛɞɚɨɜɞɡɜ ŰŬ əɞɡɜɞɨˊɘŬ ɧůɞəŬɘɟɧ 

əɡəɚɞűɞɟɞɨɜ ůŰɞ ŬɑɛŬ Űɞɡɠ ɩɟɘɛŬ 

ɔŬɛŮŰɞəɨŰŰŬɟŬ 

ÅȷɗŮɟɎˊŮɡŰɞɘ ŬůɗŮɜŮɑɠ = ˊɖɔɐ ɛɧɚɡɜůɖɠ 

əɞɡɜɞɡˊɘɩɜ:

P. malariae: ɔɘŬ ŬɟəŮŰɎ ɏŰɖ

P. falciparum: ɔɘŬ < 1 ɏŰɞɠ

P. vivax: ɔɘŬ ŭɘɎůŰɖɛŬ ɏɤɠ >5 ɏŰɖ (ɛɧɜɞ ůŰɘɠ ɡˊɞŰɟɞˊɏɠ)



ȺɚɞɜɞůɑŬ -ɢɟɧɜɞɠ ŮˊɩŬůɖɠ

ɄɚŬůɛɩŭɘɞɉɟɧɜɞɠ ŮˊɩŬůɖɠɈˊɞŰɟɞˊɏɠ

P. vivax 12-18 ɖɛɏɟŮɠ*ɁŬɘ

P. falciparum 7-14 ɖɛɏɟŮɠȳɢɘ

P. ovale 12-18 ɖɛɏɟŮɠɁŬɘ

P. malariae 18-40 ɖɛɏɟŮɠȳɢɘ 

* P.vivax: ɏɤɠ 6-12 ɛɐɜŮɠ



ȺɚɞɜɞůɑŬ -ɢɟɧɜɞɠ ŮˊɩŬůɖɠ

ÅȺɔɟɐɔɞɟůɖ ɔɘŬ ɨˊɞˊŰŬ əɟɞɨůɛŬŰŬ: 

ïəŬɗɧɚɖ Űɖ ŭɘɎɟəŮɘŬ Űɞɡ ɏŰɞɡɠ

ïŬɜŮɝɎɟŰɖŰŬ Ŭˊɧ ŭɘɎɟəŮɘŬ ˊŬɟŬɛɞɜɐɠ ůŰɖ 

ɢɩɟŬ əŬɘ Űɖɜ Ůˊɞɢɐ Űɞɡ ɢɟɧɜɞɡ

ÅɄŬɟŬŰŮŰŬɛɏɜɞɠ ɢɟɧɜɞɠ ŮˊɩŬůɖɠ: 

ïŬɜŮˊŬɟəɐɠ ɢɖɛŮɘɞˊɟɞűɨɚŬɝɖ

ïɛŮɟɘəɐ ŬɜɞůɑŬ (Ůɜŭɖɛɘəɏɠ ˊŮɟɘɞɢɏɠ)





ȺɚɞɜɞůɑŬ-Űɟɧˊɞɘ ɛŮŰɎŭɞůɖɠ

ÅȾɡɟɑɤɠ ɛɏůɤ ɜɨɔɛŬŰɞɠəɞɡɜɞɡˊɘɩɜ (ɔɏɜɞɠ 

ȷɜɤűŮɚɏɠ)

ÅȹŮɜ ɛŮŰŬŭɑŭŮŰŬɘ ɎɛŮůŬ Ŭˊɧ ɎŰɞɛɞ ůŮ ɎŰɞɛɞ

ÅɄɘɞ ůˊɎɜɘŬ: ɛɏůɤ ɛŮŰɎɔɔɘůɖɠ ŬɑɛŬŰɞɠ, 

ɛŮŰŬɛɧůɢŮɡůɖɠ ɞɟɔɎɜɤɜ, ɢɟɐůɖɠ əɞɘɜɐɠ 

ůɨɟɘɔɔŬɠ ɐ ɓŮɚɧɜŬɠ, əɎɗŮŰɖɠ ɛŮŰɎŭɞůɖɠ 

Ŭˊɧ Űɖ ɛɖŰɏɟŬ ůŰɞ ɏɛɓɟɡɞ



ȺɚɞɜɞůɑŬ-Űɟɧˊɞɘ ɛŮŰɎŭɞůɖɠ
hospital transmission



ȺɚɞɜɞůɑŬ-Űɟɧˊɞɘ ɛŮŰɎŭɞůɖɠ

hospital transmission, EU 2016-18



ȺɚɞɜɞůɑŬ -əɚɘɜɘəɐ ŮɘəɧɜŬ



ȺɚɞɜɞůɑŬ ïəɚɘɜɘəɐ ŮɘəɧɜŬ

Ůɔɟɐɔɞɟůɖ ɔɘŬ ɨˊɞˊŰŬ əɟɞɨůɛŬŰŬ

ÅȺɘəɧɜŬ ɔɟɘˊɩŭɞɡɠ ůɡɜŭɟɞɛɐɠ

ɄɡɟŮŰɧɠ, Ʌɑɔɞɠ / ūɟɑəɘŬ, ȺűɘŭɟɩůŮɘɠ, ȾŬəɞɡɢɑŬ

ȾŮűŬɚŬɚɔɑŬ, ȷɟɗɟŬɚɔɑŮɠ / ɀɡŬɚɔɑŮɠ

ȹɘɎɟɟɞɘŬ, ɜŬɡŰɑŬ, ɏɛŮŰɞɘ

ɂɖɟɧɠ ɓɐɢŬɠ

Åȷˊɧ Űɖɜ əɚɘɜɘəɐ ŮɝɏŰŬůɖ:

ɆˊɚɖɜɞɛŮɔŬɚɑŬ (ůɡɜɐɗɤɠ Ŭˊɧ Űɖɜ Ŭɟɢɐ Űɖɠ ɜɧůɞɡ)

ȼˊŬŰɞɛŮɔŬɚɑŬ

ȷɜŬɘɛɑŬ, ɗɟɞɛɓɞˊŮɜɑŬ

ȱˊɘɞɠ ɑəŰŮɟɞɠ



ȺɚɞɜɞůɑŬ ïəɚɘɜɘəɐ ŮɘəɧɜŬ

ÅȷˊɧŰɞɛɖ Ůɘůɓɞɚɐ 

ïəŬəɞɡɢɑŬ, əŬŰŬɓɞɚɐ, ɛɡŬɚɔɑŮɠ, ŬɜɞɟŮɝɑŬ 

& ˊɡɟŮŰɧ

ï1/3 ŮˊɘɢŮɑɚɘɞɠɏɟˊɖɠ



ȺɚɞɜɞůɑŬ -ɄɡɟŮŰɧɠ

ÅȷɟɢɘəɎ ŬəŬɜɧɜɘůŰɞɠ ɛŮŰɎ ŭɘŬɚŮɑˊɤɜ

ɄŮɟɘɞŭɘəɧŰɖŰŬ: ŬɜɎ 48 ɩɟŮɠ (ŰɟɘŰŬɑɞɠ) ɐ 

72 ɩɟŮɠ (ŰŮŰŬɟŰŬɑɞɠ)

-ůŰŬ ɛŮůɞŭɘŬůŰɐɛŬŰŬ əŬɚɐ əŬŰɎůŰŬůɖ

P. falciparum, P.vivaxəŬɘ P. ovale: 

ŰɟɘŰŬɑɞɠ ˊɡɟŮŰɧɠ 

P. malariae: ŰŮŰŬɟŰŬɑɞɠ ˊɡɟŮŰɧɠ

Ɇɡɜɐɗɤɠ ɛɖ Űɡˊɘəɐ ˊŮɟɘɞŭɘəɧŰɖŰŬ



Plasmodium 

falciparum::

Plasmodium vivax,

Plasmodium ovale

Plasmodium 

malariae:

Plasmodium falciparum  (fever tertian, irregular)

Plasmodium vivax  (fever every 48hours tertian)

Plasmodium ovale(fever every 48 hours tertian)

Plasmodium malariae(fever every 72 hours quartan)

Tɞpattern Űɞɡ ˊɡɟŮŰɞɨ ůŰŬ ŭɘɎűɞɟŬ Ůɑŭɖ ˊɚŬůɛɤŭɑɞɡ



www.bioscience.org

A.ȺɚɞɜɞůɑŬ 

B. TɡűɞŮɘŭɐɠ ˊɡɟŮŰɧɠ

C.Ɂ. Hodgkinȭs 

D.ɀˊɞɟŮɚɚɑɤůɖ (ɡˊɞŰɟɞˊɘɎɕɤɜ 

ˊɡɟŮŰɧɠ)

HirschmannClin Infect Dis. 1997 Mar;24(3):291-300; quiz 301-2

ȼ ŮɘŭɘəɧŰɖŰŬ ŬɡŰɩɜ ŮɑɜŬɘ ɔŮɜɘəɎ ɢŬɛɖɚɐ

http://www.bioscience.org


ȾȿȽɁȽȾȷ 

ɆȼɀȺȽȷ& 

ɆɈɀɄɇɋɀȷɇȷ 

ȺȿɃɁɃɆȽȷɆ

ɄɡɟŮŰɧɠ

Ʌɑɔɖ



Malarial Paroxysm

cold stage (chills)
Åfeeling of intense cold 

Åvigorous shivering 

Ålasts 15-60 minutes 

hot stage (fever)
Åintense heat 

Åthrobbing headache 

Ålasts 2-6 hours 

sweating stage
Åprofuse sweating 

Ådeclining temperature 

Åexhausted and weak Ÿ sleep 

Ålasts 2-4 hours 



Ⱦɚɘɜɘəɐ ŮɘəɧɜŬ ŮɚɞɜɞůɑŬɠ ï

ñɄŬɟɞɝɡůɛɧɠò

Å1ɖ űɎůɖ Ůɘůɓɞɚɐɠ: 

ɏɜŰɞɜɞ ɟɑɔɞɠ, ɣɡɢɟɧ ɢɐɜŮɘɞŭɏɟɛŬ(ŬɔɔŮɘɞůɨůˊŬůɖ)ŰŬɢŮɑŬŷ

Űɖɠ ɗŮɟɛɞəɟŬůɑŬɠ 40ɞC x 15 ɚŮˊŰɎ -1 ɩɟŬ 

Å2ɖ űɎůɖ Űɖɠ Ŭəɛɐɠ Űɞɡ ˊɡɟŮŰɞɨ:

ůŰŬɗŮɟɧɠ ˊɡɟŮŰɧɠ, ɏɝŬɣɖ ˊɟɞůɩˊɞɡ, əŮűŬɚŬɚɔɑŬ, 

ɡˊŮɟŭɡɜŬɛɘəɐəɡəɚɞűɞɟɑŬ(ŬɔɔŮɘɞŭɘŬůŰɞɚɐ), ůɡɢɜɎ 

ˊŬɟŬɚɐɟɖɛŬ                                          x 4 -8 ɩɟŮɠ 

ÅūɎůɖ Űɖɠ ɚɨůŮɤɠ Űɞɡ ˊɡɟŮŰɞɨ:

ɡˊɞɢɤɟŮɑ ŮɜŰɧɠ å2 ɤɟɩɜ ɛŮ ɏɜŰɞɜŮɠ ŮűɘŭɟɩůŮɘɠ



Ⱦɚɘɜɘəɐ ŮɘəɧɜŬ

ÅP knowlesi

ïɓŬɟɨŰŮɟɖ ɜɧůɞɠ Ŭˊɧ P. malariae

ḯ ɡɟŮŰɧɠ ŬɛűɖɛŮɟɘɜɧɠ, 

ïŷˊŬɟŬůɘŰŬɘɛɑŬ

ïɓŬɟŮɘɎ ɜɧůɞɠ 

Å ɜŮűɟɘəɐ əŬɘ ɖ ɖˊŬŰɘəɐ ˊɟɞůɓɞɚɐ 

Å ɗɎɜŬŰɞɠ 

Å ȹȹ ɛŮ PCR



Chronic Disease

Chronic 
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Infection

Placental
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Non-severe
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CLINICAL PICTURE



Ⱥˊɘˊɚɞəɏɠ ůɞɓŬɟɐɠ ŮɚɞɜɞůɑŬɠ
Å ɆɞɓŬɟɐ ɢŬɟŬəŰɖɟɑɕŮŰŬɘ ɖ ůɡɛˊŰɤɛŬŰɘəɐ ŮɚɞɜɞůɑŬ ůŮ ŬůɗŮɜɐ ɛŮ P. 

falciparum ɛŮ ɛɑŬ ɐ ˊŬɟŬˊɎɜɤ Ŭˊɧ ŰɘɠəɎŰɤɗɘ Ůˊɘˊɚɞəɏɠ:

ïȺɔəŮűŬɚɘəɐ ŮɚɞɜɞůɑŬ
ïũŮɜɘəŮɡɛɏɜɞɘ ůˊŬůɛɞɑ(> 2 ŮˊŮɘůɧŭɘŬ ŮɜŰɧɠ24 ɤɟɩɜ)

ïɆɞɓŬɟɐ ɞɟɗɧɢɟɤɛɖ ŬɜŬɘɛɑŬ(Ht<15% ɐHb < 5 g/dl)

ïɈˊɞɔɚɡəŬɘɛɑŬ əŬɘ ˊɜŮɡɛɞɜɘəɧ ɞɑŭɖɛŬ ůŮ Ůɔəɡɛɞůɨɜɖ ( 
Ŭˊɞɓɞɚɐ, ˊɟɧɤɟɞ, ŮɚɚɘˊɞɓŬɟɏɠ ɜŮɞɔɜɧ ) ůŰɖɜ ȷűɟɘəɐ.

ïMŮŰŬɓɞɚɘəɐ ɞɝɏɤůɖ əŬɘ ůɨɜŭɟɞɛɞ ŬɜŬˊɜŮɡůŰɘəɐɠ ŭɡůɢɏɟŮɘŬɠ(ŬɟŰɖɟɘŬəɧ pH < 
7.35 ɐ ŭɘŰŬɜɗɟŬəɘəɎ< 15 mmol/l)

ïȹɘŬŰŬɟŬɢɏɠ ɨŭŬŰɞɠ, ɖɚŮəŰɟɞɚɡŰɩɜ

ïɃɝŮɑŬ ɜŮűɟɘəɐ ŬɜŮˊɎɟəŮɘŬ ( ñblackwater feverò )
ïɃɝɨ ˊɜŮɡɛɞɜɘəɧ ɞɑŭɖɛŬ əŬɘ ARDS

ïȹɘŬŰŬɟŬɢɏɠ ˊɐɝɖɠ

ïȲəŰŮɟɞɠ

ïȷɘɛɞůűŬɘɟɘɜɞɡɟɑŬ

ïȾɡəɚɞűɞɟɘəɐ əŬŰŬˊɚɖɝɑŬ, shock, ůɖɣŬɘɛɑŬ

ïɈˊŮɟˊŬɟŬůɘŰŬɘɛɑŬ (>10% ůŮ ɛɖ Ɏɜɞůɞɡɠ, >20% ůŮ ɖɛɘɎɜɞůɞɡɠ)

ïTɟɞˊɘəɐ ůˊɚɖɜɞɛŮɔŬɚɑŬ.



Ⱦɚɘɜɘəɐ ŮɘəɧɜŬ:

ȼ ŬɘɛɞůűŬɘɟɘɜɞɡɟɑŬ ɐ ůɢŮŰɘɕɧɛŮɜɖ ɛŮ ŮɚɞɜɞůɑŬ (ñblackwater

feverò) ŮɑɜŬɘůˊɎɜɘŬ əŬɘ ůɡɜɐɗɤɠ ˊŬɟɞɡůɘɎɕŮŰŬɘ ůŮ ŮɜɐɚɘəŮɠ 

ɤɠ ůɞɓŬɟɐ ɜɧůɞɠ ɛŮ ŬɜŬɘɛɑŬ əŬɘ ɜŮűɟɘəɐ ŬɜŮˊɎɟəŮɘŬ.

Malarial haemoglobinuria

P. falciparum



ȺˊɘˊɚŮɔɛɏɜɖ ŮɚɞɜɞůɑŬ

əɡɟɑɤɠ P. falciparum

ÅɈˊŮɟˊɡɟŮɝɑŬ

ɗŮɟɛɞˊɚɖɝɑŬ

ÅůɞɓŬɟɐ ŬɜŬɘɛɑŬ

ÅɀŬəɟɞ-Hb-ɞɡɟɑŬ

Ŭɘɛɧɚɡůɖ

ÅARDS

ÅŭɘŬŰŬɟŬɢɐ ˊɐɝɖɠ ŬɑɛŬŰɞɠ

Åshock

ÅɞɝŮɑŬ ɜŮűɟɘəɐ ŬɜŮˊɎɟəŮɘŬ

ÅɃɝɏɤůɖ

ɛŮŰŬɓɞɚɘəɐ, ɔŬɚŬəŰɘəɐ

ÅɡˊɞɔɚɡəŬɘɛɑŬ



ȺˊɘˊɚŮɔɛɏɜɖ ŮɚɞɜɞůɑŬ -ȾɟɘŰɐɟɘŬ

Ó 1 Ŭˊɧ ŰŬ ˊŬɟŬəɎŰɤ:

ÅŹ ŮˊɑˊŮŭɞ ůɡɜŮɑŭɖůɖɠ ɐ ůˊŬůɛɞɑ (ɛɏŰɟɖůɖ ůŬəɢɎɟɞɡ)

ÅɈˊɞɔɚɡəŬɘɛɑŬ

ÅɄŬɟŬůɘŰŬɘɛɑŬÓ2%

ÅȷɘɛɞůűŬɘɟɑɜɖ <7-8g/dL

ÅAɘɛɞɟɟŬɔɑŬ/ ŭɘɎɢɡŰɖ ŮɜŭŬɔɔŮɘŬəɐˊɐɝɖ

ÅȷɘɛɞůűŬɘɟɘɜɞɡɟɑŬ(ɢɤɟɑɠ ŬɜŮˊɎɟəŮɘŬ G6PD)

ÅɁŮűɟɘəɐ ŬɜŮˊɎɟəŮɘŬ/ɞɝŮɞɓŬůɘəɏɠŭɘŬŰŬɟŬɢɏɠ (pH<7.3)

ÅɄɜŮɡɛɞɜɘəɧ ɞɑŭɖɛŬ ɐ ARDS

ÅShock (ŬˊɞəɚŮɑůŰŮ ɓŬəŰɖɟɘŬɘɛɑŬ Ŭˊɧ Gram (-))



ɆɞɓŬɟɐ ŮɚɞɜɞůɑŬ

ÅɈˊɞɔɚɡəŬɘɛɑŬ,Glc < 40mg/dl)

ÅɀŮŰŬɓɞɚɘəɐ ɞɝɏɤůɖ,HCO3 < 15mmol/l

ÅɆɞɓŬɟɐ ŬɜŬɘɛɑŬ,Hgb < 5g/dl, 

ÅȷɘɛɞůűŬɘɟɘɜɞɡɟɑŬ

ÅũŬɚŬəŰɘəɧ,> 5mmol/l

ÅɁŮűɟɘəɐ ŭɡůɚŮɘŰɞɡɟɔɑŬ, Cr > 3mg/dl

Åȷ/Ŭ ɛŮ ˊɜŮɡɛɞɜɘəɧ ɞɑŭɖɛŬ



ȺˊɘˊɚŮɔɛɏɜɖ ŮɚɞɜɞůɑŬ

əɡɟɑɤɠ P. falciparum

ÅȺɔəŮűŬɚɘəɐ ɛɞɟűɐ

ɡˊɜɖɚɑŬ, ŭɘŬŰŬɟŬɢɏɠ ůɡɜŮɑŭɖůɖɠ,

əɩɛŬ 

ůˊŬůɛɞɑ, ɛɖɜɘɔɔɘůɛɧɠ, ŷŰŮɜɞɜŰɑɤɜ

ɜŮɡɟɞɚɞɔɘəɎ ŮɚɚŮɑɛɛŬŰŬ

ŬɘɛɞɟɟŬɔɑŮɠ ŬɛűɘɓɚɖůŰɟɞŮɘŭɞɨɠ 15%

ŮɡɗɨɜŮŰŬɘ ɔɘŬ Űɞ 80% Űɤɜ ɗŬɜɎŰɤɜ Űɖɠ 

ŮɚɞɜɞůɑŬɠ



ȺɔəŮűŬɚɘəɐ ŮɚɞɜɞůɑŬ -ˊŬɗɞɔɏɜŮůɖ



ȺɔəŮűŬɚɘəɐ ɛɞɟűɐ ŮɚɞɜɞůɑŬɠ: ȷˊɧűɟŬɝɖ 

ɛɘəɟɩɜ ŰɟɘɢɞŮɘŭɩɜ Ŭˊɧ ɛɞɚɡůɛɏɜŬ ŮɟɡɗɟɎ



ñBlackwater feverò

ÅȺˊɘˊɚɞəɐ ŮɚɞɜɞůɑŬɠ. 

Ɇɨɜŭɟɞɛɞ ˊɞɡ

ˊŮɟɘɚŬɛɓɎɜŮɘ ŮɛˊɨɟŮŰɖ 

ŮɜŭŬɔɔŮɘŬəɐ Ŭɘɛɧɚɡůɖ,

ůɞɓŬɟɐ ŬɜŬɘɛɑŬ əŬɘ 

ŭɘŬɚŮɑˊɞɡůŬ 

ŬɘɛɞůűŬɘɟɘɜɞɡɟɑŬ ɛŮ 

ɞɨɟŬůəɞ.

Åȼ ˊŬɗɞɔɏɜŮɘŬ ˊŬɟŬɛɏɜŮɘ 

ŬůŬűɐɠ.

ȷɘɛɞůűŬɘɟɘɜɞɡɟɑŬ

ɛŮŰɎ ˊɧ ɚɐɣɖ

əɘɜɑɜɖɠ, 



ɆɞɓŬɟɏɠ Ůˊɘˊɚɞəɏɠ ŮɚɞɜɞůɑŬɠ:

P. falciparum

Cerebral  malaria

ɈˊɞɔɚɡəŬɘɛɑŬ əŬɘ 

ˊɜŮɡɛɞɜɘəɧ ɞɑŭɖɛŬ 

ůŮ Ůɔəɡɛɞůɨɜɖ.

ȺɔəŮűŬɚɘəɐ 

ŮɚɞɜɞůɑŬ



ɄŬɘŭɑ ɛŮ ůɞɓŬɟɐ 

ŮɚɞɜɞůɑŬ, ŬɜŬɘɛɑŬ, 

ɛŮŰŬɓɞɚɘəɐ ɞɝɏɤůɖ 

əŬɘ ůɨɜŭɟɞɛɞ 

ŬɜŬˊɜŮɡůŰɘəɐɠ 

ŭɡůɢɏɟŮɘŬɠ (ȷRDS)

P. falciparum



ɄŬɘŭɑ ɛŮ ůɞɓŬɟɐ 

ɛɞɟűɐ ŮɚɞɜɞůɑŬɠ ɛŮ 

ŬɜŬɘɛɑŬ ɢɤɟɑɠ Ɏɚɚɖ 

ůɡɛˊŰɤɛŬŰɞɚɞɔɑŬ

ȺɚɞɜɞůɑŬ:

ŬɜŬɘɛɑŬ



ȺɚɞɜɞůɑŬ ïəɚɘɜɘəɐ ŮɘəɧɜŬ



ɄŬɟŬůɘŰŬɘɛɑŬ - Ⱦɚɘɜɘəɐ ŮɘəɧɜŬ

ÅȷůɗŮɜŮɑɠ Ŭˊɧ Ůɜŭɖɛɘəɏɠ ˊŮɟɘɞɢɏɠ:

ůɡɢɜɎ ŬůɡɛˊɤɛŬŰɘəɞɑɚɧɔɤ ŬɜɞůɑŬɠ

Ŭəɧɛɖ əŬɘ ůŮ ɡɣɖɚɐ ˊŬɟŬůɘŰŬɘɛɑŬ

ÅȾɚɘɜɘəɐ ɜɧůɞɠ Ŭəɧɛɖ əŬɘ ɛŮ ŮɚɎɢɘůŰŬ 

ˊŬɟɎůɘŰŬ

Ⱥˊɘɛɞɜɐ ůŰɖɜ ŬɜŬɕɐŰɖůɖ ˊŬɟŬůɑŰɤɜ ůŰɞ 

ˊŮɟɘűŮɟɘəɧ ŬɑɛŬ

ȷů

ɗŮɜŮɑ

ɠ Ŭˊɧ
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ȺɟɔŬůŰɖɟɘŬəɎ ŮɡɟɐɛŬŰŬŮɚɞɜɞůɑŬɠ 

ÅŪɟɞɛɓɞˊŮɜɑŬ (ůŰɞ 80% Űɤɜ ŬůɗŮɜɩɜ)

ïȷɜŬɘɛɑŬ (ɚɘɔɧŰŮɟɞ ůɡɢɜɐ), ȱˊɘŬ 

ɚŮɡəɞˊŮɜɑŬ(ůˊŬɜɘɧŰŮɟŬ)

Åŷ CRP, ŷ LFTs, ŷ LDH, ŷ bili (Ŭɘɛɧɚɡůɖ)

ÅɆŮ ůɞɓŬɟɐ ɛɞɟűɐ: ɡˊŮɟˊŬɟŬůɘŰŬɘɛɑŬ

ï> 2-5% Űɤɜ Ůɟɡɗɟɩɜ ˊɟɞůɓŮɓɚɖɛɏɜŬ Ŭˊɧ 

ˊŬɟɎůɘŰŬ 



ɃɛɎŭŮɠ ɡɣɖɚɞɨ əɘɜŭɨɜɞɡ ɔɘŬ ůɞɓŬɟɐ 

ɜɧůɖůɖ

ɆŮ Ůɜŭɖɛɘəɏɠ ˊŮɟɘɞɢɏɠ:

Ǻ ŬɘŭɘɎ < 5 ŮŰɩɜ

ÅɏɔəɡŮɠ (ɘŭɑɤɠ Ŭˊɧ P.falciparum): ůɞɓŬɟɐ 

ɜɧůɖůɖ, ˊɟɧɤɟɞɠ ŰɞəŮŰɧɠ, ɢŬɛɖɚɧ ɓɎɟɞɠ 

ɔɏɜɜɖůɖɠ

ÅȷɜɞůɞəŬŰŮůŰŬɚɛɏɜɞɘ

ÅȺˊɑɜɞůɞɘɛŮŰŬɜɎůŰŮɠ əŬɘ ŰŬɝɘŭɘɩŰŮɠ

ɆŮ ɛɖ Ůɜŭɖɛɘəɏɠ ˊŮɟɘɞɢɏɠ:

ÅɧɚŮɠ ɞɘ ɖɚɘəɘŬəɏɠ ɞɛɎŭŮɠ



ÅɀŮ ɛɘəɟɞůəɞˊɘəɐ ŮɝɏŰŬůɖ əŬɘ 

ŰŬ ŰŮůŰ ŰŬɢŮɑŬɠ ŭɘɎɔɜɤůɖɠ 

(RDTs).

ÅɆŰɖ ɛɘəɟɞůəɞˊɘəɐ 

ɢɟɖůɘɛɞˊɞɘɞɨɛŮ ŮˊɑɢɟɘůɛŬ 

ŬɑɛŬŰɞɠ.

ÅɇŬ RDTs ŭɑɜɞɡɜ ɔɟɐɔɞɟŬ 

ŬˊɞŰɏɚŮůɛŬ ɛŮ 1 ůŰŬɔɧɜŬ ŬɑɛŬŰɞɠ 

Ŭˊɧ Űɞ ŭɎəŰɡɚɞ. 

Ʉɩɠ ɔɑɜŮŰŬɘ ɖ ŭɘɎɔɜɤůɖ?

Images: Bonnie Gillespie and Jen Warren, Voices for a Malaria Free Future



Common two methods for parasitological diagnosis of 

malaria

2: Rapid diagnostic tests (RDTs).

1: Light microscopy 

Thin film&thick film

2: Rapid diagnostic tests (RDTs).





ȼ ɛɘəɟɞůəɞˊɘəɐ ŮɝɏŰŬůɖ ŬˊɞŰŮɚŮɑ Űɞñgold 

standardñ ůŰɖ ŭɘɎɔɜɤůɖ Űɖɠ ŮɚɞɜɞůɑŬɠ

ÅȸŬɗɛɧɠ ˊŬɟŬůɘŰŬɘɛɑŬɠ

ÅȺɑŭɞɠ ˊɚŬůɛɤŭɑɞɡ

ÅȰɚŮɔɢɞɠ ŬɜŰŬˊɧəɟɘůɖɠ 

ůŰɖ ɗŮɟŬˊŮɑŬ
CCMOVBD

Plasmodium falciparum

Malaria Tutorials, Wellcome 
Trust

Plasmodium ovale

CCMOVBD

Plasmodium malariae
CCMOVBD

Plasmodium vivax



ɀɘəɟɞůəɞˊɘəɐ ŮɝɏŰŬůɖ ɔɘŬ 

ŮɚɞɜɞůɑŬ

ÅɀɑŬ ŬɟɜɖŰɘəɐ ɛɘəɟɞůəɞˊɘəɐ ŮɝɏŰŬůɖ ŭŮɜ 

ŬˊɞəɚŮɑŮɘ Űɖ ŭɘɎɔɜɤůɖ Űɖɠ ŮɚɞɜɞůɑŬɠ 

ÅɆŮ ɨˊɞˊŰɞ əɟɞɨůɛŬ: 

ɀɘəɟɞůəɞˊɘəɐ ŮɝɏŰŬůɖ /RDT əɎɗŮ 8-12ɩɟŮɠ ɔɘŬ 

2-3 ůɡɜŮɢŮɑɠ ɖɛɏɟŮɠ ɘŭŬɜɘəɎ Ůˊɑ ŮɛˊɡɟɏŰɞɡɐ 

ɟɑɔɞɡɠ(ŰɞɡɚɎɢɘůŰɞɜ 3 ŭŮɑɔɛŬŰŬ)

Åȼ ŮɚɞɜɞůɑŬ ŭŮɜ ŮɑɜŬɘ ˊɘɗŬɜɐ:

ɛŮŰɎ Ŭˊɧ 3 ŬɟɜɖŰɘəɏɠ ŮɝŮŰɎůŮɘɠ ˊŬɢɘɎɠ ůŰŬɔɧɜŬɠ



ȹɘɎɔɜɤůɖ



ȷɜɗŮɚɞɜɞůɘŬəɎ űɎɟɛŬəŬ

Å4-ŬɛɘɜɞəɘɜɞɚɧɜŮɠ ( ɢɚɤɟɞəɑɜɖ)

Å8-ŬɛɘɜɞəɘɜɞɚɧɜŮɠ ( ˊɟɘɛŬəɑɜɖ )

ÅȾɘɜɑɜɖ

ÅɀŮűɚɞəɑɜɖ

ÅȷɜŰŬɔɤɜɘůŰɏɠ űɡɚɚɘəɞɨ ɞɝɏɞɠ ( ˊɟɞɔɞɡŬɜɑɚɖ)

ÅȷɜŰɘɛɘəɟɞɓɘŬəɎ( ŰŮŰɟŬəɡəɚɑɜŮɠ, əɚɘɜŭŬɛɡəɑɜɖ, 

Ůɟɡɗɟɞɛɡəɑɜɖ )

ÅɄŬɟɎɔɤɔŬ ŬɟŰŮɛɘůɑɜɖɠ



ȹɅȷɆȼ ȷɁŪȺȿɃɁɃɆȽȷȾɋɁ Ɇɇȷ ȹȽȷūɃɅȷ 

ɆɇȷȹȽȷ ɇɃɈ ȾɈȾȿɃɈ ȻɋȼɆ ɇɃɈ ɄȿȷɆɀɋȹȽɃɈ

Wellcome Trust (Modified)

Tissue Schizontocides

ÅPrimaquine

ÅPyrimethamine

ÅTetracycline

ÅProguanil

Anti-relapse (P.vivax)

ÅprimaquineBlood Schizontocides

ÅChloroquine

ÅSulfadoxine/Pyrimethamine

ÅQuinine

ÅArtemisinins

Gametocyide

Primaquine

Sporontocides

ÅPrimaquine

ÅPyrimethamine

ÅProguanil



ÅɉɟɖůɘɛɞˊɞɘɞɨɛŮ 

ŬɜɗŮɚɞɜɞůɘŬəɎ űɎɟɛŬəŬ.

ïɃ WHOůɡůŰɐɜŮɘ 

ůɡɜŭɡŬůɛɞɨɠartemisinin  

(ACTs) ɔɘŬ ɗŮɟŬˊŮɑŬ 

ɚɞɘɛɩɝŮɤɜ ŬˊɧPlasmodium 

falciparum.

ïūɎɟɛŬəŬ, ɧˊɤɠ ɖ ɢɚɤɟɞəɑɜɖ 

əŬɘ ɐ ˊɟɘɛŬəɑɜɖ ůɡůŰɐɜɞɜŰŬɘ 

ɔɘŬ ŮɚɞɜɞůɑŬ Ŭˊɧ

Plasmodium vivax.

ïȰɚŮɔɢɞɠ ŬɜŰɞɢɐɠ 

ŬɜɗŮɚɞɜɞůɘŬəɩɜ ŬɜɎ 

ɔŮɤɔɟŬűɘəɐ ˊŮɟɘɞɢɐ

Ʉɩɠ ɗŮɟŬˊŮɨɞɡɛŮ Űɖɜ ŮɚɞɜɞůɑŬ?

Image: Bonnie Gillespie, Voices for a malaria free future



Artemisinin-based combination therapies 

(ACTs) 

WHO currently recommends 6 

ACTs as first- and second-line 

treatment for uncomplicated P. 

falciparum malaria:

Å artemether-lumefantrine (AL)

Å artesunate-amodiaquine (AS-AQ)

Å artesunate-mefloquine (AS-MQ)

Å artesunate-pyronaridine (AS-PY)

Å artesunate+sulfadoxine-

pyrimethamine (AS+SP)

Å dihydroartemisinin-piperaquine 

(DHA-PPQ) 


