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Background.  �e increase in multidrug-resistant Plasmodium falciparum in Southeast Asia suggests a need for acceleration of 
malaria elimination. We evaluated the e�ectiveness and safety of mass drug administration (MDA) to interrupt malaria transmission.

Methods.  Four malaria-endemic villages in western Cambodia were randomized to 3 rounds of MDA (a 3-day course of dihy-
droartemisinin with piperaquine-phosphate), administered either early in or at the end of the study period. Comprehensive malaria 
treatment records were collected during 2014�2017. Subclinical parasite prevalence was estimated by ultrasensitive quantitative 
polymerase chain reaction quarterly over 12�months.

Results.  MDA coverage with at least 1 complete round was 88% (1999/2268), �2 rounds 73% (1645/2268), and all 3 rounds 
58% (1310/2268). Plasmodium falciparum incidence in intervention and control villages was similar over the 12�months prior to the 
study: 39 per 1000 person-years (PY) vs 45 per 1000 PY (P�=�.50). �e primary outcome, P.�falciparum incidence in the 12�months 
a�er MDA, was lower in intervention villages (1.5/1000 PY vs 37.1/1000 PY; incidence rate ratio, 24.5 [95% con�dence interval], 
3.4�177; P�=�.002). Following MDA in 2016, there were no clinical falciparum malaria cases over 12�months (0/2044 PY) in all 4 
villages. Plasmodium vivax prevalence decreased markedly in intervention villages following MDA but returned to approximately 
half the baseline prevalence by 12�months. No severe adverse events were attributed to treatment.

Conclusions.  Mass drug administrations achieved high coverage, were safe, and associated with the absence of clinical 
P.�falciparum cases for at least 1�year.
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Southeast Asia.

Since 2000, the global malaria burden has declined, making 
regional malaria elimination and perhaps even eradication more 
feasible than was thought possible in the last century. To acceler-
ate the decrease in malaria transmission, experts have proposed 
the implementation of mass drug administrations (MDA). 
Plasmodium falciparum in Southeast Asia has decreased sub-
stantially over the last decade, probably related to changes in 

land use, wide deployment of insecticide-treated bed nets, and, 
particularly, early diagnosis and treatment of symptomatic dis-
ease with artemisinin combination therapies (ACTs). However, 
partial resistance to artemisinins emerged in western Cambodia 
in the first decade of the millennium and was subsequently also 
detected in other regions of the Greater Mekong subregion. The 
reduced susceptibility of P.�falciparum to artemisinins is increas-
ingly compounded by ACT partner drug resistance causing high 
treatment failure rates [1�4]. New antimalarial compounds to 
replace ACTs will not be available for several years. Preventing 
the spread of multidrug resistance requires the interruption of 
local transmission, that is, P.�falciparum elimination [5�7]. The 
success of malaria elimination will be accelerated by the treat-
ment of subclinical, low-density parasitemias thought to sustain 
transmission [8]. Such asymptomatic infections can be detected 
by highly sensitive screening methods, or presumptively treated 
by MDAs, which can provide the added benefit of a posttreat-
ment prophylaxis. Systematic reviews show that MDAs have 

M A J O R  A R T I C L E

' The Author(s) 2018. Published by Oxford University Press for the Infectious Diseases Society 
of America.� This is an Open Access article distributed under the terms of the Creative Commons 
Attribution License (http://creativecommons.org/licenses/by/4.0/), which permits unrestricted 
reuse, distribution, and reproduction in any medium, provided the original work is properly�cited.
DOI: 10.1093/cid/ciy196

Received 7 December 2017; editorial decision 23 February 2018; accepted 4 March 2018;  
published online March 7, 2018.

aR. T.�and T.�J. P.�contributed equally to this work.
Correspondence: L.� von Seidlein, Mahidol University-Oxford Tropical Medicine Research 

Programme, Faculty of Tropical Medicine, Mahidol University, 420/6 Rajvithi Rd, 10400 
Bangkok, Thailand (lorenz@tropmedres.ac).

Clinical Infectious Diseasesfi    2018;67(6):817�26

OA-CC-BY

XX

XXXX

D
ow

nloaded from
 https://academ

ic.oup.com
/cid/article-abstract/67/6/817/4924016 by Said Business School user on 21 Septem

ber 2018



818  �  CID  2018:67  (15 September)  �  Tripura et�al

the potential to reduce malaria transmission in certain settings; 
however, most studies were not designed to demonstrate impact 
beyond 6�months [7, 9]. In 2015, the World Health Organization 
(WHO) recommended MDAs in areas where the threat of mul-
tidrug resistance requires accelerated elimination efforts and in 
areas approaching elimination [10, 11].

Rolling out MDA as a tool for malaria elimination in areas 
of multidrug-resistant falciparum malaria, such as Cambodia, 
requires a good understanding of the target populations likely 
to bene�t, strategies to ensure su�cient coverage, and the long-
term e�ectiveness of MDA. �is study was undertaken to assess 
the e�ectiveness of MDAs using dihydroartemisinin-piper-
aquine (DHA-PQ) in Cambodia, where treatment failures with 
this combination therapy have been reported [12]. We report 
�ndings from a cluster randomized controlled trial to assess the 
e�ectiveness of 3 rounds of MDA using DHA-PQ to interrupt 
malaria transmission.

METHODS

Initial surveys in 20 western Cambodian villages showed low 
prevalences of subclinical P.�falciparum infections except in vil-
lages near forested areas [13]. Four forest-fringe villages along 
the Thai border were selected for the current study based on 
P.� falciparum prevalence and accessibility. The villages were 
randomized to MDA (intervention) in year 1 or deferred MDA 

1� year later (control). Randomization was restricted, with 2 
pairs of villages matched for geographical proximity and para-
site prevalence (Figure�1). The only form of vector control in 
the study villages was the use of bed nets. Long-lasting insecti-
cide-treated bed nets (LLITNs) are distributed by the national 
malaria control program every 3�years. A�mass distribution of 
LLITNs took place in early 2015 prior to the study start. Bed 
net use was high in the study area as bed nets have been used 
historically to protect not only against malaria but also against 
nuisance insects.

Community Mobilization and Informed Consent

Individual written informed consent was obtained from all 
participants. A� fingerprint was obtained for illiterate partic-
ipants and countersigned by a witness. Intensive commu-
nity engagement activities in participating villages have been 
described elsewhere and included meetings by a dedicated 
Khmer-speaking community engagement team with commune 
authorities, village malaria workers (VMWs), village leaders, 
and other villagers [14�16].

Mass Drug Administrations

For each round of treatment, a mobile clinic was set up in 
the village scheduled for MDA, but participants could also 
receive MDA at home. MDA rounds were conducted once a 
month for 3 consecutive months early in the rainy season. 

Figure�1.  Household-level map of study villages. Each marker represents 1 household. Pink markers indicate households in intervention villages that received mass drug 
administration during July�September 2015. White markers indicate households in control villages that received mass drug administration during July�September 2016.

D
ow

nloaded from
 https://academ

ic.oup.com
/cid/article-abstract/67/6/817/4924016 by Said Business School user on 21 Septem

ber 2018



D
ow

nloaded from
 https://academ

ic.oup.com
/cid/article-abstract/67/6/817/4924016 by Said Business School user on 21 Septem

ber 2018



D
ow

nloaded from
 https://academ

ic.oup.com
/cid/article-abstract/67/6/817/4924016 by Said Business School user on 21 Septem

ber 2018



D
ow

nloaded from
 https://academ

ic.oup.com
/cid/article-abstract/67/6/817/4924016 by Said Business School user on 21 Septem

ber 2018



D
ow

nloaded from
 https://academ

ic.oup.com
/cid/article-abstract/67/6/817/4924016 by Said Business School user on 21 Septem

ber 2018



D
ow

nloaded from
 https://academ

ic.oup.com
/cid/article-abstract/67/6/817/4924016 by Said Business School user on 21 Septem

ber 2018



D
ow

nloaded from
 https://academ

ic.oup.com
/cid/article-abstract/67/6/817/4924016 by Said Business School user on 21 Septem

ber 2018



D
ow

nloaded from
 https://academ

ic.oup.com
/cid/article-abstract/67/6/817/4924016 by Said Business School user on 21 Septem

ber 2018



D
ow

nloaded from
 https://academ

ic.oup.com
/cid/article-abstract/67/6/817/4924016 by Said Business School user on 21 Septem

ber 2018


