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Outline bedside clinical classification of severe malaria
In children in a highransmission area

Group Children at increased risk of dying immediately who require parenteral
1. antimalarials and supportive therapy

a) Prostrated children (prostration is the inability to sit upright in a child
normally able to do so, or to drink in the case of children too young to
sit). Three subgroups of increasing severity should be distinguished.
(i) Prostrate but fully conscious
(i) Prostrate with impaired consciousness but not in deep coma
(ili) Coma (the inability to localise a painful stimulus)

b) Respiratory distress (acidotic breathing)
(i) Mild - sustained nasal flaring and/or mild intercostal indrawing
(recession)

(i) Severe - the presence of either marked indrawing (recession) of the
bony structure of the lower chest wall or deep (acidotic) breathing

c) Shock




Outline bedside clinical classification of severe malaria in

children in a hightransmission area contd.....

Group Children who, though able to be treated with oral

2.

Group

antimalarials, require supervised management because of the
risk of clinical deterioration but who show none of the
features of group 1 (above)*.

a) Children with a haemoglobin <5g/dl or haematocrit < 15%

b) Children with 2 or more convulsions within a 24-hour
period

c) Haemoglobinuria (blackwater)

Children who require parenteral treatment because of

persistent vomiting but who lack any specific clinical or

laboratory features of groups 1 or 2 (above).




Outline bedside clinical classification of severe malaria in adults

Group 1
A Adults at increasedrisk of dying immediately who require parenteral
antimalarialsand appropriate supportivetherapy
A Prostrated or obtunded adults (prostration is the inability to sit or to
drink). Threesubgroupsof increasingseverity shouldbe distinguished
I Prostratebut fully conscious
I Prostrate with impaired consciousnes®ut not in deep coma (GCS
11)
I Confusionandagitation (GC$11)
I Coma(the inability to localisea painful stimulus)(GC& 11)
A Respiratorydistress(acidoticbreathing)
I Mild - sustained nasal flaring and/or mild intercostal indrawing
(recession)
I Severe- the presenceof either marked indrawing (recession)of the
bony structure of the lower chestwall or deep (acidotic) breathing.
A Shock
A Anuricpatients
A Significantupper gastrointestinalhaemorrhage



Outline bedside clinical classification of severe malaria in adults contd...
Groupg 2

A Adults who, though able to be treated with oral antimalarials
require supervisedmanagementbecauseof the risk of clinical
deterioration but who show none of the features of group 1
(above)

A Adultswith a haemoglobin<7g/dl or haematocrit< 20%
A Adultswith 1 or more convulsionswithin a 24-hour period.
A Haemoglobinuria(blackwater)
A Jaundicedpatients

Group 3

A Adults who require parenteral treatment becauseof persistent
vomiting but who lackany specificclinical or laboratory features
of groups1 or 2 (above)

A If parasite countsare immediately availablea parasitaemiaover
4% shouldbe includedin group 2.



Diagnosis of Malaria

A All cases of suspected malaria should have a parasitological

test (microscopy or RDT) to confirm the diagnosis.

A Use of both microscopy and RDTs should be supported by a

guality assurance programme.

(Good practice statement)




Proportion of patients

Severe falciparum malaria

60% —

SevereFalciparumMalaria

Children

ﬁo«*‘“‘! Jaundice ‘»ﬁh‘,&_ - \
» Acidosis """ —e ~—
i Adults

Renal failure

Anaemia

Convulsions

] ] ] 1 12%

30 40 50 60 Uraemia

Tropical Medicine and International Health (2014); $0gpll): 7¢131



Retinal appearance in a child with cerebral
malaria

Fundusphotographsof a patient with
severemalaria

AbuSayeed2011).



Retinal photograph and MRI from patient with cerebral malaria (GCS=8
on enrollment), hyperlactaemia and 98% sequestered biomass. A. the
retina has typical lesions of retinal whitening (black circles) in the
macula and fovea. Using the vertical optic disc diameter (white) as
reference, each lesion of whitening is estimated at around 0.2-0.5mm
diameter. B on MRI the only abnormality was high signal in the globus
pallidus on T2/FLAIR (left) and DWI (right).




Brain Swelling and Death in Children with Cerebral Malaria
Ref: Karl BSeyde] nenglj med 372;12 nejm.org march 19, 2015




MRI Features Associated with a Fatal Outcome in Childre
with Retinopathy-Positive Cerebral Malaria
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Manifestations and resolution osequelaeof cerebral
malaria in children

[mmediate and long term deficits

Motor deficits

Hypotonia

Monoparesis hemiplegia spasticquadriparesis/plegia

Movement and gait disorders

Ataxia

Tremors

Visual impairments

Cortical blindness

Speech and language deficits

Deficits in vocabulary, semantics, pragmatics, phonetics, word findi

Aphasia
—
Other cognitive deficits
Deficits in planning and executive functions, P e —
attention, memory andnon-verbal functioning —
Behaviour problems

Attention and disruptive behavioursand conduct disorders

Epilepsy

Focal, multifocal and generalized epilepsy
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Cerebral malaria as a risk factor for the development of epilepsy

and other longterm neurological conditions: a metanalysis
Stephanie S. Christensen and GuyH3lick

A Riskof epilepsy(ORA4.68, 95%Cl12.52¢8.70).

A Risk of intelligence quotient (IQ) impairment (OR 4.72,
95%CI10.78¢28.49).

A Riskof neurodisabilities(OR16.16, 95% C11.34¢195.45).

A Risk of behavioural disorder (OR 8.47, 95% CI 2.75
26.04).

Trans R SotropMed Hyg2015 ; doi:10.1093rfstmh/trv005



Treating uncomplicatedP.falciparummalaria

Treat children and adults with uncomplicated P. falciparum malaria (except
pregnant women in their first trimester) with one of the following

recommendedforms of artemisinin-basedcombinationtherapy (ACT)
Artemether + lumefantrine

Artesunate+amodiaquine

Artesunate+ mefloquine

Dihydroartemisinin+ piperaquine

o T Io Do D>

Artesunate+ sulfadoxinegpyrimethamine (SP)

(Strong recommendation, higlguality evidence)
A ACT regimens should provide at least 3 R & ie®tment with an
artemisininderivative

(Strong recommendation, higlguality evidence)



Reducing the transmissibility of treateB.
falciparuminfections

A In low-transmission areas, give a single dose of
0.25mg/kg bw primaguine withACTto patients with P
falciparum malaria (except pregnant women, infants
aged< 6 months and women breastfeedinginfants aged
<6 months)to reducetransmission

A Testingfor glucose6-phosphate dehydrogenaseG6PD)
IS not required.

(Strong recommendation, lovguality evidence)



Treating uncomplicatedP. falciparummalaria in
special risk groups

A Treat pregnant women with uncomplicated P
falciparum malaria during the first trimester with 7

daysof quinine + clindamycin

(Strong recommendation, evidence not graded)

A Peoplewith P, falciparum hyperparasitaemiaare at
Increased risk for death and should be closely

monitored, in addition to receivingACT

(Good practice statement)



Meta-analysis of all randomised controlled trials that
have comparedarenteral artesunateand parenteral
guinine in severe malaria

Artesunate Quinine OR (95% Cl)*; p value
Africa i
AQUAMAT 2010 2302712 (B5%)  297/2713 (10-9%) ] 075 (0-63-0.90); 0002
Sudan (2010} 133 (3%) /33 (6:1%) 4 — b 0-48 (0-01-9-85); 0.56
Subtotal (test for heterogeneity: y*=0-06, df=1, p=0-81) S 075 (0-59-0-5); 0-002
Asia |
SEAQUAMAT (20057 107730 (147%) 164731 (22-4%) s 060 (0-45-079); 00002
Thailand (2003)" 7/59 (11.9%) 12/54 (22-2%) — 0-47 (0-14-1-44); 014
Vietnam (1907) 437 (108%) 5735 (14.3%) | 073(013-375); 066
Vietnam (1992} 531 (16-1%) 130 (26.7%) | 053(012-2:47); 032
Burma (1992)" 224(83%) 267 343%) 4 | 017 (002-0-83); 002
Subtotal (test for heterogeneity: y’=1.80, df=4, p=077) < 0:58 (0-41-0-81); 0-00005
Overall (test for heterogeneity: y*=4-51, df=6, p=0-61) ‘ 0-69 (0-57-0-84); <0-00001
Heterogeneity between continents: y’=2.65, df=1, p=0-10 !
| | I| T
01 03 071 2 34

Favours artesunate

Favours quinine

Lancet 2014; 383: 7235



Treating Severe Malaria

A Treat adults and children with severe malaria (including infants,
pregnant women in all trimesters and lactating women) with
Intravenous or intramuscular artesunate for at least 24 h and until
they cantolerate oral medication

(Strong recommendation, higlguality evidence)

A Oncea patient has receivedat least 24 h of parenteral therapyand
cantolerate oral therapy, completetreatment with 3 daysof ACT

A (Strong recommendation, higlguality evidence)

A Children weighing < 20 kg should receive a higher dosartdsunate
(3 mg/kgbw per dose) than larger children and adults (2.4 mg/kgy
per dose) to ensure equivalent exposure to the drug.

(Strong recommendation based on evaluation of pharmacokinetics)

A If parenteral artesunateis not available,useartemether in preference
to quinine for treating childrenand adults with severemalaria

(Conditional recommendation, lovguality evidence)



Treating cases of suspected severe malaria pending
transfer to higherlevel facilities (prereferral treatment)

A Where completetreatment of severemalariais not possiblebut
Injections are available, give adults and children a single
Intramuscular dose of artesunate,andrefer to an appropriate
facility for further care Use intramuscular artemether or

guinine If artesunateis not available

(Strong recommendation, moderatgquality evidence)

A Where intramuscularinjections are not available, treat children
< 6 years with a single rectal dose of artesunate and refer

Immediatelyto an appropriate facility for further care

(Strong recommendation, moderatguality evidence)



Exposure taartemether-lumefantrine (Coarten®) in first
trimester pregnancy in an observational study in Zambia

A 294 1st TM exposure 150 A-L, AL-SP9, SP&/or Quinine
135.

A Perinatalmortality 4.4 %vs3.9%

A At delivery, gestational age, length-head circumference

same

A Overall development and neurodevelopment at 14

weeksand 12 months- similar.

ChristineManyandoet al. Malaria Journal (2015) 14:7



The effect of dose on thantimalarial efficacy of
artemether-lumefantrine: a systematic review and pooled
analysis of individual patient data

A 61studies1998 2012 14327patients.
A PCRadjusted treatment success97.6% 28d, 96% 42d

Followup.

A Asia 10-15kg children,91.7%

A Africa- malnourishedchildren 1-3y, 94.3%

WWARN, AL Dose Impact Study Grding Lancet, March 16, 2015



Antimalarial drug resistance in trials with >28ay follow-up
and the proportion (%) of treatment failures in Bangladesh.
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TRACArtemisinin Resistance

Primary endpoint = parasite clearance
half-life

A Parasite clearanceis estimated for
each individual patient based on
the linear part of the log

parasitaemiatime profile.

A Convenient way to explain
clearanceis as the half-life of the

parasiteclearanceslope

log.(parasitaemia)
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Propeller Mutations

Nature 2014505,30¢31



Distribution of Parasite Clearance Hdlfves.
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[ Parasits clearance halidife =5 hr
[ Farasite clearance halfdife =5 hr, kalchl 3 poly

marphisms at or beyond amino acid pesition 441

Bl Farasits clesrance halidife=5 hr, nokalchd 3 poly-
morphisms at or beyond amino acid position 441

NEJM, 2014; 371 (5): 44P3




Population structure and distribution okelch13
mutants in Southeast Asia.
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Nature Genetics47 (3): 226234



Manhattan plot showing the significance of
SNP association in the GWAS
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Artemisininresponse and transcription profiles of P.

falciparumisolates from patients with acute malaria.
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Locationof samplingsites, samplesizes,and
administrative states and regions of
Myanmar, and a relief map of southeastAsia

Number of samples per region and proportion witl
mutations in the propeller domain of K13

www.thelancet.com/infection Published online February 19, 2015 http://dx.doi.org/10.1016/S38%9(15)7003D



