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Parasite Clearance
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Treatment failures with monotherapies
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Clinical trials of artemisinin and its derivatives in the treatment of malaria in
China

Guo-Qiao Li, Xing-Bo Guo, Lin-Chun Fu, Hua-Xiang Jian and Xin-Hua Wang  Sanya Tropical Medicine Institute,

Guangzhou College of Traditional Chinese Medicine, Guangzhou, People’s Republic of Ching
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PCT and treatment failure with artemisinin

12 Artemisinin monotherapy
10 (sensitive parasites) f Treat}ét failure
1020 Artemisinin monotherapy Treatment failures (3-5 %)

(reduced sensitivity) :

108 IR . S _ ................................ D _et_e(;tl(_)n_“_rn_lt___________...n_.: _______
/ Gametocytal carriage? o

106
104

102

7 World Health /. GLOBAL MALARIA
& ‘ Organization ) PROGRAMME

———




ACT treatment failures, Cambodia (2001-2011)

(%)  Odder Meanchey (%) Preah Vihear
(%) Battambang 20 — .
30 \\\\ 20 20
10 10
\ 0 = 0O —00—F—0—F—0—00
//FW‘ = 2005 2006 2008 2010

(%) Ratanakiri

30

20

10

0 —0—0——0——0 0

(%) Pailin

30
20 /

2003 2005 2006 2010 2011

10 { ‘ ‘ (%) Kratie
0 | | 30
2002 2004 2009 20
10
(%) Pursat 0 ® ® I
30 2001 2003 2006
20 (%) Kam
pong Speu
)
10 _ . (%) Kampot 30
0 = T ’_‘ T T E— l 30 \ 20
2002 2004 2005 2007 2009 2011 20 10
m . =
0 \ 2003
B Artemether-lumefantrine artemisinin resistance

@ Artesunate-mefloquine containment project
zone 1

B Dihydroart
y roen'qlsmln p|peraqume PROGRAMME



Relation between Day 3 positivity
rate and initial parasitemia

Stepniewska K, J Infect Dis 2010

Proportion (%) positive on Day 3

Parasite clearance
data from 18,699
falciparum malaria
patients with fully
artemisinin sensitive
parasites, treated
with an artemisinin
derivative
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Day 3 positivity rate after ACT treatment, Cambodia
(2001-2011)
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ACT efficacy in Pailin, Cambodia (2002-2011)
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PCTin Pailin with artesunate 6 and 8 mg/kg/d
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Parasite clearance time with AS+MQ In Trat province

No of P. falciparum positives cases
PCT

Province Year N D2 D3 D7 (days)
Trat 2003 44 14 (31%) | 7 (15.9%) | 2 (4.5%) 2.0
Trat 2004 15 2 (13.3%) | 2(13.3%) 0 2.1
Trat 2005 22 7 (31.8%) 2 (9%) 1 (4.5%) 2.3
Trat 2006 32 10 (31.2%) | 7 (21.8%) 0 3.3
Trat 2007 31 14 (45.1%) | 5 (16.1%) 0 3.7

Courtesy Wichai Satimai & Saowanit Vijaykadga, 2008
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Parasite clearance with AS+MQ in Mae Sot
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Definition of artemisinin resistance

e WHO is using working definition as below:

= an increase In parasite clearance time, as evidenced
by greater than 10% of cases with parasites
detectable on day 3 following treatment with an ACT
(suspected resistance); or

» atreatment failure as evidenced by presence of
parasites at day 3 and either persistence of parasites
on day 7 or recrudescence after day 7 of parasites
within 28/42 days, after treatment with an oral
artemisinin-based monotherapy, with adequate blood
concentration (confirmed resistance)
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Limits of current definitions

e The parasite clearance time is prone to be affected by several
confounding factors (known and unknown) such as splenectomy,
haemoglobin abnormalities and reduced immunity.

e The proportion of patients who are parasitaemic after 3 days of
treatment is a suitable though imperfect tool to detect suspected
artemisinin resistance but is highly dependent on:

* the initial parasitemia

immunity of the patients

the skills of the microscopists
D3 # 72 hours
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Evaluation of therapeutic efficacy study results

Day 3: Day 28 or 42: :
% patients % treatment Interpretation Response
parasitemic failure

Partner drug
is failing

Change ACT

> 10%
or
< 10% but
increasing
over time

Evaluate
alternative
treatment

options
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Artemisinin resistance containment areas
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GPARC recommended action by tier

Tier [l

Tier |l

Tier |

Good Control

More routine
monitoring

Eliminate mono-
therapies and poor-
guality drugs

Intensified and
accelerated control

Intensified monitoring,
especially around foci

Actively eliminate
mono-therapies
and poor-quality drugs

Lower transmission;
focus on mobile and
migrant populations

Intensified and
accelerated control

to universal coverage

Intensified monitoring,

especially around foci

Aggressively eliminate
monotherapies and

poor-quality drugs

Lower transmission:;
focus on mobile and
migrant populations

Consider ACD, MSAT,
FSAT or MDA
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Oral artemisinin-based monotherapies

Figure 6.15 Number of countries allowing marketing of oral
artemisinin-based monotherapies by WHO Region, 2008-2012
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Cases diagnosed in Pailin province
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Consequences of artemisinin resistance

FACTS

IMPLICATIONS

(ACPR) Clinical and parasitological
cure of ACTs - not compromised

Clinical resolution (fever clearance
time — prolonged slightly)

Parasite clearance time — prolonged

Infectivity to mosquitoes —
Needs more data

Total parasite biomass over period
of infection —increased
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> Change in parasite sensitivity not
reflected in therapeutic efficacy results

> May lead to dissatisfied patients and
incorrect treatment practices

» Could potentially increased risk of
mortality associated with severe malaria
(which is treated with AS monotherapy)

> Increased risk of transmission of less
sensitive parasites — Needs more research

> More parasites exposed to partner
medicine alone

> Likely to increased frequency of
parasite de novo mutations —which favour
parasite survival
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Thank you
for your attention
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