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Global Context

•Documented since 2700BC
•Asia to Africa then Europe
•Comes to Americas in 1500s
•Tropical and temperate!
•First seen in 1880 
•219 million cases in 2017 (up 3 million from the prior year)

•435,000  deaths  in 2017 
•“Nearly eradicated” 1940s, 1980s, 2000s, etc.

www.who.int/news-room/fact-sheets/detail/malaria
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•HEALTH NEWS
•SEPTEMBER 8, 2019 / 5:37 PM / 3 DAYS AGO
•Malaria can be eradicated by 2050, say global experts
•Kate Kelland
•4 MIN READ
•LONDON, Sept 8 (Reuters) - Malaria can be eradicated within a 
generation, global health experts have said.

•
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To stamp out the disease by 2050, the report’s authors 
proposed three ways to speed up malaria’s decline.

Existing malaria-fighting tools such as bednets, 
medicines and insecticides should be used more 
smartly, it said, 

and new tools such as vaccines should be developed. 

Thirdly, governments in both malaria-affected and 
malaria-free countries need to boost investment by 
about $2 billion a year to accelerate progress.
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Cases

►35 year old kayaker returns from Amazon adventure 
with fever (103), headache, and malaise.

►10 year old Rwandan girl treated at health outpost 
for fever (103) and altered mentation develops 
renal failure. 

Clinical Picture

•Cyclic fever

Schizogony

Clinical picture

•Cyclic fever
•Anemia
•Cerebral malaria

Cerebral malaria

Clinical picture

•Cyclic fever
•Anemia
•Cerebral malaria
•Renal complications
•Pulmonary edema
•Diarrhea
•Splenic rupture
•Jaundice
•Hypoglycemia
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Pathophysiology

Diagnosis

Strategies
Clinically?
Antigen testing
DNA testing
Microscopy 
• trophozoites
• gametes

Am J Trop. Med Hyg. 2012;86:192

Emerging technologies
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(not CAT scanning…)

Drugs

•Chloroquine – standard; resistance
•Mefloquine – black box warning
•Malarone – daily for prophylaxis
•Quinine/quinidine – for treatment in Africa
•Coartem – Chinese herb
•Doxycycline – photosensitizing 
•Primaquine/tafenoquine – hypnozoites

Intra-cellular Targets

J. Clin. Invest. 118(4): 1266-1276 (2008); http://www.jci.org/articles/view/33996
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Stages targeted

http://parasitology.informatik.uni-wuerzburg.de/login/n/h/2237.html

Drugs

•Chloroquine – standard; resistance
•Mefloquine – black box warning
•Malarone – daily
•Quinine/quinidine – in Africa
•Coartem – Chinese herb
•Doxycycline – photosensitizing 
•Primaquine/tafenoquine – hypnozoites

Hypnozoites
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Transmission

•Via Anopheles bite
Based on bite frequency & infection 
intensity.

•Blood-borne

•Congenital

Transmission

The Big 
Picture
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Summary

(2015)
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Treatment

Uncomplicated falciparum malaria in travelers:
•artemether–lumefantrine
•atovaquone–proguanil
•quinine plus doxycycline or clindamycin.
•dihydroartemisinin–piperaquine (not in US)

Note: The artemisinin combination therapies (ACT) are preferred as treatment failures are 
consistently lower than 5% in settings without resistance to the partner drug.
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Treatment

Severe falciparum malaria:
•Managed in the ICU
•Parenteral antimalarial treatment should be with 
artesunate (first choice), artemether or quinine. 
−If these medicines are not available, parenteral quinidine should 
be used, with careful clinical and

•Cardiac monitoring
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Arlington, Va. (August 23, 2019) – Many ASTMH members are concerned
about the lack of immediately available artesunate for U.S. clinicians caring for
patients with severe malaria and the possible negative effect of lengthy
transport times on patient outcomes when requesting artesunate from CDC.

ASTMH has been working with CDC and FDA for the past year on this troubling
issue and sent a letter to the FDA in June 2019 addressing these concerns. The
CDC and FDA are actively working together to facilitate the prompt availability of
IV artesunate to patients with severe malaria. We look forward to both agencies
providing additional information very soon.

Of note, La Jolla Pharmaceutical received orphan drug status… this development
gives reason for hope that artesunate could be available in the United States in
the near future.

Artesunate:  limited  availability in US
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Treatment

Vivax malaria in travelers:
•Chloroquine or Coartem, combined with 
primaquine
−Coartem (or quinine if former not available) should be given for 
chloroquine-resistant vivax malaria, combined with primaquine.

•Travelers must be tested for G6PD-deficiency 
before receiving primaquine

30

G6PD prevalence
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Vivax malaria is an increasing threat in Africa
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PLoS Negl Trop Dis. 2019 Jan 31;13(1):e0007140

Treatment

Relapsing malaria caused by P. ovale
•treated like vivax malaria

Malaria caused by P. malariae
•Treated like vivax malaria, only does not require 
primaquine (no hypnozoites in this species)
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Control & prevention

•A – Awareness 
•B – Bed nets/ Barriers/ Bug 
repellants 
•C – Chemoprophylaxis 
•D – rapid Diagnosis and treatment

Repellents & insecticides

Repellent Concentration Complete protection time
DEET 50%,1g/limb (20-30%) 30 hours (up to 10 hours)
IR3535 20% up to 10 hours
Picaridin 10-20% up to 8 hours
Lemon eucalyptus* 30% up to 12 hours

*distinct from essential oils of eucalyptus, which are ineffective

Travel Medicine and Infectious Disease 2013;11:374-411
Public Health Research and Practice 2016;26:e2651657
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Repellents & insecticides

DDT – historic, controversial but still potential value

Permethrin – applied to bednets and clothing, not skin

Ivermectin – xenointoxication (poisoned blood)

Med Vet Entomol. 2000 Dec;14(4):345-54
JMIR Res Protoc. 2016 Nov 17;5(4):e213

Angew Chem Int Ed Engl. 2017 doi: 10.1002/anie.201704077. 
Trends Parasitol. 2017 May 9. pii: S1471-4922(17)30107-1. doi: 10.1016/j.pt.2017.04.006. 
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New approach to bednets?

•Impregnation with antimalarial rather than insecticide?

•Kill the parasite, not the vector

•Proof-of concept is promising
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Nature 2019;567:239
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•Only pre-erythrocyte stage-based reduce morbidity

•Use multiple-episodes to assess

•In vitro or animal studies ≠ field efficacy

Malaria Journal 2012, 11:11 doi:10.1186/1475-2875-11-11

Vaccination?

~50  projects reached clinical stage

Issued: Thursday 24 July 2014, London UK

GSK announced today that it has submitted a
regulatory application to the European Medicines
Agency for its malaria vaccine candidate, RTS,S
The submission will follow the Article 58 procedure, which allows the EMA to assess the quality, safety
and efficacy of a candidate vaccine, or medicine, manufactured in a European Union (EU) member state,
for a disease recognised by the World Health Organization (WHO) as of major public health interest, but
intended exclusively for use outside the EU.

RTS,S is intended exclusively for use against the Plasmodium falciparum malaria parasite, which is most
prevalent in sub-Saharan Africa (SSA). Around 90 per cent of estimated deaths from malaria occur in
SSA, and 77 per cent of these are in children under the age of 5.

Fortune.com
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Issued:  Friday 24 July 2015

The European Medicines Agency in London declared
Mosquirix safe for use and moderately effective
against the malaria parasite, Plasmodium
falciparum, in combination with established
protective measures such as bednets. The World Health
Organization must now formally agree to recommend its use in children.
…[Mosquirix] is also protective against hepatitis B.

Nature 2015;523:507
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Issued: Thursday, 30 June 2016

A three-dose vaccination … was initially
protective against clinical malaria, but
this result was offset by rebound in later
years in areas with higher than-average
exposure to malaria parasites. (emphasis
added)
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The world’s first vaccine against malaria will be introduced in three
countries – Ghana, Kenya and Malawi – starting in 2018.

...but it is not yet clear if it will be feasible to use in the poorest parts
of the world. The vaccine needs to be given four times – once a
month for three months and then a fourth dose 18 months later.

(12 Sep 2017)
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By John Saukira

LILONGWE (MaraviPost) - Malaria Vaccine 
Implementation Programme (MVIP) which Government 
rolled out in 11 districts in April this year has started 
bearing fruits.

www.maravipost.com

(Ghana began on 30 April 2019, too)
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•Interaction with other parasites
−Ascaris seems protective against malaria and its severe 
manifestations  Am J Trop Med Hyg. 2006;75(2):194-8.

PLoS Negl Trop Dis. 2018 May 10;12(5):e0006483. 

About those de-worming campaigns…

Gee-whiz material

“Ascaris lumbricoides and Trichuris trichiura
were both associated with direct reductions 
in cerebral malaria ... 

…halved in the presence of hookworm”

Drug resistance
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Low transmission High transmission

So… 
As we reduce transmission, be prepared 

for increased drug resistance?!

Questions & discussion

Disclaimer:
The images utilized in this presentation were retrieved via Google search and
wantonly plagiarized incorporated under the Fair Use clause of US Copyright Law.
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