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Abstract. Malaria elimination and eradication efforts have stalled globally. Further, asymptomatic infections as silent
transmission reservoirs are considered a major challenge to malaria elimination efforts. There is increased interest in a
mass screen-and-treat (MSAT) strategy as an alternative to mass drug administration to reduce malaria burden and
transmission in endemic settings. This study systematically synthesized the existing evidence on MSAT, from both epide-
miological and economic perspectives. Searches were conducted on six databases (PubMed, EMBASE, CINALH, Web
of Science, Global Health, and Google Scholar) between October and December 2020. Only experimental and quasi-
experimental studies assessing the effectiveness and/or cost-effectiveness of MSAT in reducing malaria prevalence or
incidence were included. Of the 2,424 citation hits, 14 studies based on 11 intervention trials were eligible. Eight trials
were conducted in sub-Saharan Africa and three trials in Asia. While five trials targeted the community as a whole, preg-
nant women were targeted in five trials, and school children in one trial. Transmission setting, frequency, and timing of
MSAT rounds, and measured outcomes varied across studies. The pooled effect size of MSAT in reducing malaria inci-
dence and prevalence was marginal and statistically nonsignificant. Only one study conducted an economic evaluation
of the intervention and found it to be cost-effective when compared with the standard of care of no MSAT. We concluded
that the evidence for implementing MSAT as part of a routine malaria control program is growing but limited. More
research is necessary on its short- and longer-term impacts on clinical malaria and malaria transmission and its eco-

nomic value.

INTRODUCTION

Malaria is a vector-borne disease that affected over 200
million people in 2019," and imposes a significant economic
burden on endemic countries. According to the 2019 WHO
malaria report, 19 countries collectively account for 85% of
global malaria burden.! All of these high-burden countries
are also resource poor, and (except for India) are located in
sub-Saharan Africa (SSA). In these countries, Plasmodium
falciparum and P. vivax infections account for the majority of
malaria cases." In the past two decades, great strides have
been made in malaria control, and this has increased enthu-
siasm toward malaria elimination with the ultimate goal of its
eradication.? Worryingly, progress on malaria elimination
and eradication has stalled globally in the last few years,’
and it has been argued that we have reached the limits of
what we can achieve with the imperfect tools and limited
resources we have.® Currently, a serious obstacle to malaria
control and elimination efforts is asymptomatic infections
that provide Anopheles mosquitoes with a silent parasite
reservoir that sustain transmission in endemic areas.”

Mass drug administration (MDA) is being reexamined by
the malaria community as an intervention strategy as it
remains one of the few strategies whose full potential has
yet to be realized in endemic areas.® In MDA, irrespective of
the presence of symptoms or infection, every member of a
population living in a defined geographic area receives a full
therapeutic course of an effective antimalarial drug.® Typi-
cally, MDA is repeated at intervals, and each round is
conducted over a short time span. MDA not only clears
symptomatic infections, but also has the potential to reduce
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the prevalence of asymptomatic parasitemia that is chronic
and often goes undetected and untreated in clinical settings.

Currently, MDA is not recommended as a core malaria
intervention.® This is because long-term use of MDA in areas
with stable malaria transmission has raised a number of con-
cerns, including that frequent administration of antimalarial
drugs in a population may present safety issues.®~'° Perhaps
a greater concern is the possibility of inducing drug resis-
tance as a result of repeated use of in the context of MDA.®
Hence, the WHO limits the use of MDA as part of a multi-
pronged approach to reduce transmission for achieving
malaria elimination in low-to-moderate transmission settings
where there is access to case management and other
malaria control interventions, or in complex emergency and
epidemic settings where healthcare systems are over-
whelmed and incapable of providing routine malaria
services.®

A mass screen-and-treat (MSAT) strategy has been pro-
posed as an alternative to MDA to achieve malaria elimina-
tion in endemic settings. The principle undergirding MSAT is
active detection of infections, both symptomatic and asymp-
tomatic, in a given population, using malaria diagnostic tools
such as rapid diagnostic tests (RDTs), light microscopy (LM),
and molecular methods such as polymerase chain reaction
(PCR), prior to treatment with antimalarials. MSAT may hold
comparative advantage to MDA in minimizing the excess
use of antimalarial drugs on those who do not need them,
thus reducing the risk of antimalarial drug resistance and
enabling better use of resources. The 2015 WHO recom-
mendation on MSAT was stricter compared with MDA, limit-
ing its use to only complex emergencies and epidemics, and
was informed by the findings of only a handful of existing
studies. This systematic review built on this initial assess-
ment and reviewed all experimental and quasi-experimental
studies that assessed the effectiveness of MSAT in reducing
malaria prevalence or incidence since then. In particular, we


mailto:tozan@nyu.edu

MASS SCREEN-AND-TREAT INTERVENTIONS FOR MALARIA CONTROL 1723

synthesized the existing evidence on MSAT, from both epi-
demiological and economic perspectives, to identify knowl-
edge gaps and provide guidance on future research and
implementation of MSAT in the context of malaria control
and elimination programs.

MATERIALS AND METHODS

Protocol and registration. This systematic literature
review followed the Preferred Reporting ltems for Systematic
Reviews and Meta-Analyses protocol (Supplemental Appen-
dix 1). The protocol of the systematic review was registered
in International Prospective Register of Systematic Reviews
(PROSPERO; CRD42020214610).”

Search strategy and selection criteria. Searches were
conducted on six different databases, namely, PubMed,
EMBASE, CINALH, Web of Science, Global Health, and
Google Scholar, between October and December 2020. The
search strategy is built using the MeSH terms for malaria
and other search terms. All databases, expect EMBASE,
were searched using these MeSH terms, with all the sub-
headings, as well as other key words. For EMBASE, simi-
larly, Emtree terms associated with malaria and other search
terms were used, with all the subcategories. The search
strategy details for each database are given in Supplemental
Appendix 1. The intervention of interest for this review was
defined as detecting and treating human malaria infections
using a mass testing and treatment approach. Given the het-
erogeneity of the terminology used in the malaria literature,
we included both “screen-and-treat” and “test-and-treat” as
search terms, as well as their variants. We limited our inclu-
sion criteria to intervention trials that were conducted one-
time or at regular intervals but over a short period of time,
using RDTs, LM, or PCR. Only studies reporting epidemio-
logical and/or cost-effectiveness outcomes were included.
The outcomes of interest included effect size estimates of
the intervention in reducing malaria prevalence or incidence,
expressed as risk difference (RD), risk ratio (RR), incidence
rate ratio (IRR), hazard ratio (HR), or odds ratio (OR), as well
as cost-effectiveness estimates, expressed as incremental
cost-effectiveness ratio (ICER). To ensure the quality of evi-
dence on intervention effectiveness, studies only with exper-
imental or quasi-experimental designs were considered. The
review focused on published peer-reviewed literature
between January 1, 2000 and November 1, 2020, given the
wide expansion in use of RDTs in the field in early 2000s, fol-
lowing the WHO’s consultation on the topic in 1999, which
was published in 2000.8° Searches were performed without
any language restrictions.

We excluded studies with observational designs with no
control group and model-based studies of intervention effec-
tiveness, as well as study protocols, literature reviews, and
conference abstracts. We also excluded any study that did
not include all components of the intervention strategy. For
example, any mass treatment intervention without a testing
component, a focal test-and-treat (FTAT) intervention target-
ing only a narrow group of people around index cases, or
any community-based treatment intervention based on pas-
sive surveillance of cases in clinical settings were excluded
from the review.

Study selection. After removing duplicates, two
reviewers (SK and VL) independently screened all studies by

title and abstract based on the inclusion and exclusion crite-
ria. Any disagreements between the two reviewers were
resolved by consensus. Full texts of selected studies were
then reviewed by the same two reviewers to confirm inclu-
sion. We further reviewed the references of all included
studies to identify other potentially eligible studies. Any dis-
agreements were resolved by a third reviewer (YT), who
reviewed and validated the final list of included studies.
Excluded studies were recorded with reasons for exclusion.

Data collection and management. To minimize errors
and bias, two reviewers (SK and VL) independently extracted
data from included studies using a data extraction form that
was developed and tested for reliability. Information
extracted included country of study, year of publication,
study period, study setting regarding malaria transmission
(i.e., seasonality, transmission intensity, and predominant
parasite species), study design, sample characteristics (i.e.,
sample size, age, gender), statistical and economic outcome
measures reported, and intervention characteristics (target
population, duration and frequency of MSAT rounds, malaria
diagnostic test, and antimalarial drug used). The supplemen-
tal materials of included studies were also reviewed to iden-
tify any relevant information. The data extracted by the two
reviewers were first compared and then merged into one
database after resolving any disagreements. The data
extraction form and all extracted data are available in Sup-
plemental Appendix 1 and 2.

Synthesis of results. Extracted data was cleaned by the
principal reviewer (SK) for further analysis. Extracted data on
intervention effects were categorized by effect size calcula-
tion method and yielded five mutually exclusive categories:
RD, RR, HR, IRR, and OR. Economic outcomes included
ICER and other reported cost estimates associated with the
intervention, such as cost per tested or treated. Outcome
data were also broadly grouped into four categories for the
purposes of narrative synthesis and meta-analysis: inci-
dence, prevalence, costs, and cost-effectiveness.

Meta-analysis. The selection of outcomes and the statis-
tical methods for meta-analysis were guided by Harrer
et al.’® Based on the data we extracted, outcome measures
that were reported consistently across multiple individual
studies were selected for meta-analysis—namely, IRR and
HR for incidence, and OR and RR for prevalence. We com-
bined estimates of IRR and HR to calculate a pooled
estimate of the incidence of malaria, whereas for malaria
prevalence, two separate meta-analyses were conducted
using ORs and RRs."' When multiple measures were
reported for an outcome in a study, the reviewers estab-
lished a set of criteria for the prioritization and selection of
outcomes. Specifically, in efficacy trials, we prioritized the
results of per-protocol (PP) analysis over intent-to-treat (ITT)
analysis when both analyses were conducted. For preva-
lence and incidence, we prioritized outcomes by malaria
diagnostic tool in descending order from PCR, LM, RDT to
clinical diagnosis to best capture the effectiveness of the
intervention on asymptomatic/subclinical malaria cases.
Lastly, we considered results over all cases of malaria rather
than species-specific results.

When multiple (= 2) individual studies targeting the same
population reported on the same outcome measures, the
results were pooled in R software (version 3.6.3) using
the package “meta” for random-effect meta-analysis.'?
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Forest plots reporting individual study outcomes and pooled
effect sizes were generated together with I? values and 95%
confidence intervals to assess heterogeneity in the included
studies. Furthermore, outcomes reported for specific vulner-
able populations (e.g., school children, pregnant women)
were assessed separately in a sub-analysis, and a pooled
effect size was derived, when data are appropriate for meta-
analysis.

Risk of bias in individual studies. Two individual
reviewers (SK, VL) conducted independent risk of bias
assessment on all included studies using the Cochrane Col-
laboration’s tool."! The assessed domains using this tool
included random sequence generation, allocation conceal-
ment, masking of participants and personnel, masking of
outcome assessment, incomplete outcome data, selective
reporting, and other biases. Since many studies followed
cluster-randomized design where masking of individual par-
ticipants was not possible because of ethical reasons, the
assessment on this criterion not only considered the exis-
tence of participant masking in the study design, but also
the extent to which masking or the lack of masking of partici-
pants are likely to affect the results to be biased. The
assessment was done at the study level and any disagree-
ments between the reviewers were reconciled by consen-
sus. The summarized risk of bias was used to inform our
synthesis of findings and discussion.

RESULTS

Summary of selected literatures. The database search
identified a total of 2,424 studies. After removing duplicates,
2,387 studies were screened by title and abstract. Of these,
2,355 did not meet the inclusion criteria. We reviewed 32
full-text studies, of which 14 were deemed eligible for inclu-
sion (Figure 1). These 14 studies presented data from 11 dif-
ferent intervention trials (hereafter referred to as “trials”).
Table 1 provides a summary of the key features of
each study.

Of the 11 trials, three took place in Asian countries while
the rest were conducted in SSA. All trials, except one, had a
cluster-randomized design (N = 10), and none was masked
to participants due to feasibility and ethical considerations.
The intervention was targeted at pregnant women in five tri-
als, and at school children in one trial. The target population
in the remaining five trials was the community as a whole.

Malaria transmission intensity ranged from low to high
across study sites. Five trials explicitly mentioned perennial
transmission, while all study sites reported seasonal variabil-
ity in transmission, with either one peak (N = 9) or two peaks
(N = 2). Some trials involved multiple study sites with differ-
ing malaria transmission intensities. Overall, three trials
included study sites in low transmission settings;'®>"'° five
trials had at least one study site with moderate transmis-
sion;'®'® and two trials included study sites in high
transmission settings.'®22 Three trials did not specify trans-
mission intensity.23-26

In studies targeting the community as a whole, the number
of MSAT rounds ranged between one and six over a period
of 3-12 months. In all studies, control arms received stan-
dard care for malaria, while two studies had an additional
study arm to assess the effectiveness of: 1) different rounds
of MSAT,™ or 2) weekly fever screen, test, and treat.’

Post-intervention assessment of epidemiological outcomes
was carried out either immediately after the final round of
MSAT or up to 6 months.

In studies targeting pregnant women, MSAT was initiated
in the first trimester of pregnancy and continued up until
time of delivery. While some studies aimed to test and treat
pregnant women for malaria monthly, three to four MSAT
rounds were typically conducted. In only one study, women
and their babies were followed up to 12 months after birth
for longer-term outcome assessment. The single study tar-
geting school children conducted five MSAT rounds over 20
months, and children were followed up to 6 months post-
intervention.

Evidence of effectiveness in improving malaria
outcomes. The incidence of malaria was reported as IRR in
three studies,’'"?° as HR in two studies,’>?° and as RR in
one study.'® The pooled effect size for the incidence of
malaria, combining IRRs and HRs, was 0.81 (95% ClI:
0.64-1.03, >=79% [95% Cl: 44%; 92%]), suggesting a
marginal and statistically nonsignificant decrease in inci-
dence (Figure 2A). The prevalence of malaria was reported
as OR in two studies'®'” and as RR in three studies.'®21:24
The pooled effect size for the prevalence of malaria was sig-
nificant for OR (0.35, 95% Cl: 0.16-0.75, 1> = 81% [95% ClI:
18%; 96%]), but not for RR (1.02, 95% ClI: 0.77-1.35,
I =35% [95% Cl: 0%; 75%)]) (Figure 2B and C). However,
two out of three meta-analyses showed high inter-study het-
erogeneity, as expressed in I? value close to 100%, posing
challenges in interpreting the pooled effects. All data used
in these meta-analyses are provided in Supplemental
Appendix 1.

Evidence of cost-effectiveness. Two studies reported
the costs of MSAT intervention,'"'® whereas only one of
these studies assessed its cost-effectiveness.'® The cost-
effectiveness analysis was conducted from a provider per-
spective, and estimated an ICER of US$894 per DALY
averted for a three-round MSAT intervention in Zambia. Con-
ducted between June and November 2012, the intervention
was estimated to prevent over 16,000 cases and 30 deaths
from malaria in a target population of 135,649 across 18
catchment areas and to avert over 1,300 DALYs. As the
mean estimated ICER was Ilower than Zambia’'s
gross domestic product per capita of US$1,414, the inter-
vention was found to be cost-effective compared with
no MSAT.?”

In Zambia, the cost per test administered was estimated
at US$4.39 and ranged between US$3.45-US$5.94 depend-
ing on catchment area size and number of MSAT rounds.'®
A study conducted in Senegal estimated the cost per person
tested at US$14.3 for one round of MSAT covering 22,170
people over 6 months,' which was found to be significantly
higher than the cost of other malaria control interventions in
this setting. In both studies, cost estimates were most
sensitive to training and transportation costs. These findings
suggest that once MSAT becomes part of a routine malaria
program, there may be economies of scale with significant
reductions in implementation costs.

Effect of the intervention on specific vulnerable
populations. Interventions targeting pregnant women were
not effective in reducing the prevalence of maternal malaria
infection measured at both placental (pooled OR: 1.05, 95%
Cl: 0.85-1.31) and peripheral (pooled OR: 0.94, 95% CI:
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Ficure 1. Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) flow diagram of the search strategy.

0.76-1.15) levels. The pooled estimates for each outcome
are summarized in Supplemental Appendix 1.

Risk of bias assessment. The risk of bias was found to
be generally low across all assessed domains but one (i.e.,
other sources of bias), and the quality of information pro-
vided in studies to assess risk was, overall, high (Figure 3).
None of the studies was masked to participants, and most
measured outcomes were not likely to be affected by this
lack of masking. Three studies®*2® were, however,
assessed to have high risk of bias due to non-masked study
design; two studies®*?® reporting on the same trial relied on
self-reported number of healthcare visits to measure
incidence post-intervention; and one study?® reported signif-
icantly lower adherence rate among participants in the inter-
vention arm compared with the control arm. Another study
among pregnant women'® was evaluated to have a high risk
of bias because women in the intervention arm were more
frequently tested, and this potentially resulted in a higher
estimate of malaria incidence in the intervention arm com-
pared with the control arm. Another potential source of bias
in outcome measurements was mitigated in 13 of the 14
studies by masking laboratory staff to the allocated study

arm. Only one study did not provide sufficient information to
assess this bias.

Regarding the measurement of epidemiological outcomes, a
high risk of bias was observed in 11 of the 14 studies. The prev-
alence of malaria was most commonly assessed by RDTs.
Only five studies'®'*?*2¢ ysed PCR. In four of the five studies,
the target population was pregnant women, and placental
malaria was the principal outcome of interest. As a result, the
evaluation of MSAT’s impact in reducing malaria prevalence
was limited by the detection of cases by conventional RDTs or
LM. Hence, the potential impact of MSAT on the prevalence of
asymptomatic parasitemia remains poorly quantified.

Similar biases affected the measurement of malaria inci-
dence in the trials. Out of the nine studies that included inci-
dence as an outcome measure, six used patient records
from health facilities to retrospectively measure this outcome
post-intervention. This led to an exclusion of symptomatic
cases that did not seek care, asymptomatic cases that could
have been detected by RDT or LM, and sub-patent cases
that could only be detected by PCR. Given that in most
malaria endemic areas, the majority of cases are asymptom-
atic,*2® this could have influenced the results of these trials.
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Study Risk Ratio RR 95%-Cl Weight
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* Hazard ratio was used instead of incidence rate ratio (IRR)
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Ficure 2. Pooled estimates of epidemiological outcomes from the 14 included studies using random-effect meta-analysis methods.
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Ficure 3.  Risk of bias assessment for the 14 studies included in the systematic literature review. This figure appears in color at www.ajtmh.org.
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DISCUSSION

To the best of our knowledge, this is the first systematic lit-
erature review on the effectiveness and the cost-
effectiveness of MSAT, and the second attempt to revisit
this intervention since the WHO Malaria Policy Advisory
Committee (MPAC) issued a recommendation on its use in
2015.5 In the absence of sufficient evidence, the WHO
MPAC discouraged the use of MSAT in situations other than
complex emergencies and epidemics.?® This recommenda-
tion was informed by a review of only four studies that
evaluated MSAT-like interventions, including focal screen-
ing-and-test (FSAT)—which is similar to, but different from
MSAT, for instance, in terms of geographic scope. Two of
these four studies were included in this systematic
review'”2® while the other two did not meet our eligibility cri-
teria and hence were excluded.®>3' Cook et al.*° conducted
the MSAT intervention in Zanzibar, Tanzania, but only
reported a before-after comparison of the malaria preva-
lence in the target population. Stresman et al.®" conducted
and reported the results of sentinel-based focal screening to
explore an alternative strategy to MDA or MSAT, but did not
report any outcome related to the effectiveness of treatment
of individuals identified through screening. However, both
studies raised the potential advantage of introducing screen-
ing before treatment in comparison to mass treatment
approach, such as MDA 30"

Our review includes a total of 12 additional studies with an
experimental design that were not reviewed by the
MPAC'6:1823.24 and also published after 2015,13715.19-22.26
The results of our meta-analysis reaffirm that the effects of
MSAT on malaria incidence and prevalence are marginal and
statistically nonsignificant, and there are currently few stud-
ies available for evidence synthesis. It is important to note
that a total of 11 trials were eligible to be included in the final
synthesis, and meta-analyses were conducted with as few
as two to three studies using average intervention effects
given the limited number of trials. Further, the trials included
study sites with varied transmission intensities, and also
reported on a variety of outcome measures. Hence, we were
unable to conduct a meta-analysis by transmission setting.
In addition, most of the studies reported a mix of significant
and nonsignificant intervention effects, with the majority
being nonsignificant, which made interpretation of the
results difficult. However, a handful of trials conducted in
low'®'* and moderate'” malaria transmission settings sug-
gested the potential impact of mass test-and-treat (MTAT) in
reducing malaria incidence and prevalence, when measured
by microscopy or PCR. On the other hand, the trials that
were set in high malaria transmission settings®®*! showed
mixed effects in reducing clinical cases.

This systematic review demonstrates that the existing epi-
demiological evidence on the effectiveness of MSAT is still
limited and highlights deficiencies in trial design and report-
ing that warrant further attention. First, incidence and
prevalence estimates were largely based on symptomatic
and patent infections due to the low sensitivity of the diag-
nostic methods used. Almost all studies used RDTs and/or
microscopy to detect malaria cases pre-, during, and post-
intervention; however, it is well-established that the sensitiv-
ity of these technologies is suboptimal compared with
PCR.%2 Even the most sensitive RDTs are estimated to have

less than 80% sensitivity compared with PCR.? The reliabil-
ity of RDTs is even lower for non-falciparum species when
coinfections with other pathogens precede or exist due to
the antigen-antibody cross-reactions.* The choice of diag-
nostic technology also presents a major challenge in real-life
implementation settings, and this highlights the importance
of improving the insufficient sensitivity of existing field diag-
nostics to detect asymptomatic infections. Only four studies
assessed the effectiveness of MSAT in reducing the inci-
dence of asymptomatic or sub-patent infections,%22:24:25
Two of which targeted pregnant women and their new-
borns.'®22 Tiono et al.?*2° showed a temporary reduction in
the prevalence of asymptomatic carriers during the second
and third round of MSAT; however, the reduction became
nonsignificant after the implementation of all four rounds.
There was no significant reduction in the incidence of
asymptomatic infection among newborns during the
12-month follow-up period after birth.>> Ahmed et al."® com-
pared sub-patent-level malaria infections across different
malaria transmission settings, but was not able to deduce
the effectiveness of MSAT in reducing the incidence or prev-
alence sub-patent malaria infections.

Second, while most studies included in this review pro-
vided a detailed description of the intervention protocol, we
failed to systematically extract information on intervention
coverage and level of adherence to treatment across all
included studies and were not able to assess the role of
these factors on intervention efficacy. Thus, the observed
differences in intervention effectiveness across included
studies can potentially stem from higher adherence to inter-
vention protocols. The WHO recommendation emphasized
the importance of high intervention coverage for MDA,
MSAT, and FTAT strategies.® Even if the majority of included
studies reported relatively high coverage, ranging between
74% and 96%, the studies did not provide information on
adherence levels to antimalarial treatment. Some studies
conducted both ITT and PP analyses,'®'"?® while most of
the studies provided results based on only one method and
did not justify their choice of method.

Third, intervention duration and follow-up periods were
relatively short, which did not allow for an assessment of the
longer-term effects of MSAT. With the exception of 2 stud-
ies, where the intervention was delivered over 20 months
and the follow-up period was 4-6 months,'®2" all studies
were conducted within a 12-month period. In sum, the lim-
ited evidence makes it challenging to understand whether
these unsatisfactory results are due to poor sensitivity of the
diagnostic methods used, insufficient coverage of the target
populations, inadequate adherence to antimalarial treat-
ment, treatment failure due to antimalarial resistance, insuffi-
cient duration of intervention, or a combination of these
factors.

Existing mathematical modeling studies sheds light on
some of the pending questions. Griffin et al.** studied the
effectiveness of MSAT in six different hypothetical African
settings where long-lasting insecticidal nets (LLINs) were
widely distributed (> 80%), and assumed that RDTs had a
high diagnostic sensitivity similar to microscopy along with
full treatment adherence among those who tested positive,
as well as an intervention duration of 25 years. This model-
based study showed that the combination of MSAT with
scaled-up LLIN usage was effective to reduce parasite
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prevalence to less than 1% in low-to-moderate transmission
settings.3* Another modeling study using the findings of a
cohort study conducted in the Peruvian Amazon where the
prevalence of asymptomatic malaria, mostly sub-patent,
was estimated at 5-14%, showed that three consecutive
rounds of MSAT with the start of the dry season would result
in significant reductions in malaria incidence and prevalence,
but at least 5 consecutive years of intervention would be
required to eliminate the disease in the area.®® Based on the
findings of these model-based studies, it is plausible that the
trials included in this review failed to address the dynamics
asymptomatic and sub-patent malaria infections, an area
that is yet to be better understood.?®

We also reviewed the existing evidence on the cost-
effectiveness of MSAT, an important consideration for poli-
cymakers and program managers to assess the feasibility
and sustainability of this intervention in resource-
constrained settings. Cost per test administered was higher
than other nontreatment interventions, but the one study
that calculated ICER concluded that the intervention was
cost-effective compared with no MSAT."® The potential for
further reduction in intervention costs was also suggested if
implementation continued over years at scale since the initial
training of staff would require a large investment. When com-
pared with the ICER of MDA from a study conducted in the
same country,*® it seemed even plausible that MSAT would
be more cost-effective than MDA.

This review has a number of limitations. First, despite our
best efforts to finetune the search strategy by including all
relevant search terms related to MSAT, it is important to
note the heterogeneity of nomenclature, which might have
led to the exclusion of potentially eligible studies. Of the 14
studies included in this review, only two shared the same
nomenclature for the intervention (community-wide screen-
ing and treatment)>*2% since these studies were based on
the same trial. In the abbreviated form, there was more con-
sistency: MTAT was used by five studies;'*'"18:2021
community-based scheduled screening and treatment was
used by two;'®?? and two studies used Intermittent Screen
and Treat."®'® None of the studies used MSAT, which is the
terminology used by WHO.52° |n addition, two studies that
we encountered during the literature search but did not meet
our eligibility criteria, described the intervention as an exam-
ple of FSAT,?"35 although the description of the intervention
strategy was closer to MSAT than FSAT. We believe that this
review serves as a good starting point for streamlining the
nomenclature in order for the intervention to be more sys-
tematically documented and reviewed in the future. Toward
this end, we consider that both MSAT and MTAT explicate
the key characteristics of the intervention around mass
screening and treating well.

Second, as mentioned previously, the various outcome
measures reported across studies made it challenging to
obtain pooled estimates of intervention effects. This hetero-
geneity across studies also precluded an investigation of
intervention effects by malaria transmission setting. Moving
forward, to undertake a more robust assessment of the
effectiveness of MSAT, there is a need for guidelines on the
key outcomes to be measured in intervention trials.

In conclusion, the evidence for implementing MSAT as
part of a routine malaria control program has grown since
the WHO MPAC in 2015, but is limited. The time-limited

nature of implementation and the simplicity of MSAT
hold certain advantages to implement this intervention in
hard-to-reach and resource-poor settings, and humanitarian
crises and emergencies, where healthcare systems are dis-
rupted. Compared with MDA, MSAT is likely to have more
significant longer-term benefits in terms of reducing the
development of antimalarial resistance and operational
costs. However, due to the complex dynamics of malaria
transmission and the myriad of factors that may affect
program implementation, further research is needed to bol-
ster current evidence on the effectiveness and cost-
effectiveness of MSAT across different malaria transmission
settings.
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