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Protocol for a cluster-randomised non-
inferiority trial of one versus two doses
of ivermectin for the control of scabies
using a mass drug administration
strategy (the RISE study)
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ABSTRACT

Introduction Scabies is a significant contributor to global
morbidity, affecting approximately 200 million people at
any time. Scabies is endemic in many resource-limited
tropical settings. Bacterial skin infection (impetigo)
frequently complicates scabies infestation in these
settings. Community-wide ivermectin-based mass drug
administration (MDA) is an effective control strategy for
scabies in island settings, with a single round of MDA
reducing population prevalence by around 90%. However,
current two-dose regimens present a number of barriers
to programmatic MDA implementation. We designed the
Regimens of Ivermectin for Scabies Elimination (RISE) trial
to investigate whether one-dose MDA may be as effective
as two-dose MDA in controlling scabies in high-prevalence
settings.

Methods and analysis RISE is a cluster-randomised
non-inferiority trial. The study will be conducted in 20
isolated villages in Western Province of Solomon Islands
where population prevalence of scabies is approximately
20%. Villages will be randomly allocated to receive either
one dose or two doses of ivermectin-based MDA in a 1:1
ratio. The primary objective of the study is to determine

if ivermectin-based MDA with one dose is as effective as
MDA with two doses in reducing the prevalence of scabies
after 12 months. Secondary objectives include the effect
of ivermectin-based MDA on impetigo prevalence after 12
and 24 months, the prevalence of scabies at 24 months
after the intervention, the impact on presentation to health
facilities with scabies and impetigo, and the safety of one-
dose and two-dose MDA.

Ethics and dissemination This trial has been approved
by the ethics review committees of the Solomon Islands
and the Royal Children's Hospital, Australia. Results will
be disseminated in peer-reviewed publications and in
meetings with the Solomon Islands Ministry of Health and
Medical Services and participating communities.

Trial registration details Australian New Zealand Clinical
Trials Registry: ACTRN12618001086257. Date registered:
28 June 2018.

89 Margot J Whitfeld,®

Strengths and limitations of this study

» The cluster-randomised study design follows the
implementation of the intervention at a village level

» Follow-up at both 12 and 24 months will demon-
strate longer term effects of the intervention

» The sample size (5000 people across 20 villages)
achieves a statistical power of 80%

» This study is being conducted in partnership with
the Solomon Islands Ministry of Health and Medical
Service in a culturally sensitive manner and will
build the capacity of local nursing staff

» Scabies prevalence is high in the isolated island
villages where this study will be conducted (ap-
proximately 20%), therefore results may not be
transferable to lower prevalence or urban settings

BACKGROUND

Scabies is a mneglected tropical disease
(NTD) caused by infestation with the mite
Sarcoptes scabiei var. hominis. Scabies is a signif-
icant contributor to global morbidity, esti-
mated to cause 455 million annual incident
cases.! * Transmission occurs primarily as
a result of skin-to-skin contact (and rarely
due to fomites) and is more common in
overcrowded settings, including in many
tropical environments where crowding and
poverty are prevalent and access to treatment
limited.” * The burden of disease is substan-
tial in many Pacific Island Countries where
scabies affects one in five people and up to
one in two children.’

Scabies infestation causes intense itch and
discomfort. Furthermore, it is responsible
for a considerable proportion of bacterial
skin infection (impetigo) in many resource-
limited settings.”® Scabies causes a breach
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in the skin barrier from scabetic lesions and subsequent
scratching, creating an entry point for bacteria, including
Staphylococcus aureus and Streptococcus pyogenes. Resulting
impetigo can in turn cause severe infection and immune-
mediated disease, including sepsis, glomerulonephritis
and possibly rheumatic fever.”"

Treatment guidelines for scabies recommend treat-
ment of the infected individual as well as household
contacts.”” '* Most guidelines recommend treatment
with topical acaracides such as permethrin or benzoyl
benzoate.”” '* These medications are effective, if applied
to all affected areas for the correct duration, but re-infes-
tation frequently occurs in highly endemic settings where
individuals may be exposed to infected household or
community members, many of whom may be asymptom-
atic.’® Therefore, attention has shifted to simultaneous
treatment of whole communities, including those without
symptoms of infestation, to reduce prevalence and the
rate of transmission.'® This strategy of mass drug admin-
istration (MDA) has been used to successfully control a
number of NTDs, including onchocerciasis, lymphatic
filariasis (LF), trachoma and soil-transmitted helminths,
and there is a growing body of evidence to support MDA
for scabies control.'”

Ivermectin is an antiparasitic drug in the avermectin
class that is active against the scabies mite. Ivermectin-
based MDA for scabies involves offering ivermectin treat-
ment to the whole community, with the exception of young
children, pregnant women and others with a contraindi-
cation to ivermectin. Permethrin cream is offered as an
alternative to ivermectin for these groups. Several studies
in Pacific Island Countries with high-prevalence have
shown ivermectin-based MDA can reduce the popula-
tion prevalence of scabies by around 90%.” '”** The Skin
Health Intervention Fiji Trial (SHIFT) study in Fiji was
the first comparative study to demonstrate the effective-
ness of ivermectin MDA for scabies control, finding a
reduction in the population prevalence of scabies from
32% at baseline to less than 2% at 12 months.*' These
trials have all used an MDA strategy involving two doses of
medication, given 7 to 14 days apart (either to the whole
community or those with clinical signs of scabies).”*® This
is consistent with clinical recommendations for treatment
of individuals."”” Ivermectin is known to lack ovicidal
activity, therefore the second dose aims to kill newly
hatched mites.**

In 2017, the WHO recognised scabies as a NTD, and
identified the need for public health action to control
scabies in endemic settings.” The Strategic and Technical
Advisory Group on Neglected Tropical Diseases called for
further research into control strategies for scabies and
the development of guidelines for the public health use
of avermectins.”

While ivermectin-based MDA shows great promise as
a control strategy for scabies, the requirement for two
doses of medication at each MDA round presents barriers
to implementation. Drug and implementation costs are
doubled compared with single-dose MDA. Distribution

is more complex and integration with programmes for
other NTDs is difficult. These challenges are ampli-
fied in remote island settings where the population is
dispersed across difficult to reach villages and funding for
programmes is limited. These hurdles may be prohibitive
to widespread implementation of scabies control, partic-
ularly in low-income settings. Therefore, the optimum
dosing strategy for MDA remains an important knowl-
edge gap.’ For this reason, we designed the Regimens of
Ivermectin for Scabies Elimination (RISE) trial.

METHODS AND ANALYSIS

Study design

The RISE trial is a prospective, open-label comparison of
one dose versus two doses of ivermectin-based MDA for
the population-level control of scabies (table 1). Using a
cluster-randomised design, 20 villages will be randomised
to one of two intervention groups in a 1:1 ratio. Randomi-
sation will occur at the village level, rather than the indi-
vidual level, as the objective is to determine the dosing
regimen for controlling scabies within whole communi-
ties. Randomisation minimises the possibility of the antic-
ipated difference in the outcome between each group
being confounded. A two-dose regimen is an appropriate
comparator (rather than no-treatment or placebo) as two-
doses of ivermectin-based MDA is the currently accepted
dosing regimen. We chose a non-inferiority design
because it is unlikely that a one-dose regimen would be
superior in effectiveness to a two-dose regimen.

However, the logistic and pragmatic advantages of a
one-dose regimen compared with a two-dose regimen
make a non-inferior study appealing.

The prevalence of scabies and impetigo will be
measured before the intervention (baseline), and
repeated at 12 and 24 months after the intervention. To
measure a secondary outcome, the standard Solomon
Islands Ministry of Health and Medical Services (MHMS)
health facility reporting processes will be used to capture
the number of presentations to health facilities with
scabies and impetigo in the study catchment area for
the 12-month period before the intervention and for the
24-month period after the intervention.

Aims

The primary objective of this study is to determine if
ivermectin-based MDA with one dose is non-inferior
to two doses in reducing the prevalence of scabies 12
months after the intervention. The secondary objectives
are to assess the impact of ivermectin-based MDA on:
population prevalence of scabies after 24 months; popu-
lation prevalence of impetigo after 12 and 24 months; the
number of presentations to health clinics with scabies and
impetigo before and after the intervention; the number
of adverse events measured by passive surveillance in
the 12months after MDA in each study group. The trial
will also be measuring outcomes related to the impact
of ivermectin MDA on the prevalence and intensity of
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Table 1

Key features of the RISE trial

Primary objective

Secondary objectives

Design
Sample size
Intervention

Study setting
Inclusion criteria
Exclusion criteria

To determine if ivermectin-based MDA with one dose is non-inferior to two-doses in reducing
prevalence of scabies at 12 months

Impact of one versus two dose ivermectin-based MDA on:

» Population prevalence of scabies at 24 months

» Population prevalence of impetigo at 12 and 24 months

» Number of presentations to health clinics with scabies and impetigo

» Number of adverse events measured by passive surveillance in the 12-month period following
MDA

Prospective, open-label comparison using a cluster-randomised design
20 villages (approximately 5000 participants), randomised in a 1:1 ratio to each intervention group

Group 1: one dose of ivermectin-based MDA
Group 2: two doses of ivermectin-based MDA given 7 to 14 days apart

Western Province, Solomon Islands (scabies prevalence approximately 20%)
All residents in the study villages

Participants who meet exclusion criteria will not receive treatment but will still be eligible to enrol in
the study and undergo skin examination Exclusion criteria are: allergy to ivermectin or permethrin;

treatment within the last 7 days with ivermectin or permethrin; participant declines treatment

If ivermectin is contraindicated, topical permethrin will be offered. Contraindications for ivermectin
include: pregnancy; breastfeeding an infant less than 7 days old; age less than 2 years; height less

than 90 cm; concurrent medication that may interact with ivermectin (for example, warfarin); or
severe, acute or chronic illness on the day of MDA

Outcome measures

Presence of scabies and impetigo measured by clinical examination

Conducted by trained nurses and assessed using the 2020 International Alliance for the Control of

Scabies criteria

Assessments will be conducted at baseline, 12 and 24 months

MDA, mass drug administration; RISE, Regimens of lvermectin for Scabies Elimination.

soil-transmitted helminths; however, this paper focusses
on scabies and impetigo outcomes.

Rationale

This study uses ivermectin-based MDA because the
SHIFT trial in Fiji demonstrated the greatest reduction
in scabies prevalence after ivermectin-based MDA.*!
Ivermectin is currently the only oral therapy available
for scabies and it allows greater compliance than with
topical therapy. Oral therapy can be directly observed,
ensuring adherence to treatment. Although ivermectin
only kills the mature scabies mite and not the eggs, a
single dose of treatment simultaneously administered
to a whole village may reduce transmission sufficiently
to reduce population prevalence. A recent Cochrane
review did not find a difference in efficacy of one dose
of oral ivermectin compared with two doses of oral
ivermectin, but confidence in the effect estimates was
low-to-moderate, with poor reporting being a major
limitation.”* A retrospective study in Zanzibar of six
rounds of annual single-dose ivermectin MDA for
LF showed a 68% to 98% decline in clinical presenta-
tions and treatments for scabies, suggesting a one-dose
strategy may significantly reduce transmission.”” By
contrast, annual ivermectin MDA for LF did not reduce
the prevalence of scabies in Tanzania where the baseline
prevalence was less than 5%.>

Study setting and participants

The study will be conducted in Western Province of
Solomon Islands (figures 1 and 2). Solomon Islands is
a nation in the South Pacific with a population of over
650000 spread across 900 islands, a geography that
presents many challenges for health service delivery.”
Solomon Islands is classified as a least developed country.
It is ranked 152 out of 189 on the Human Development
Index.” The majority of the population depend on subsis-
tence agriculture in rural locations. We chose Western
Province for this study for several reasons: first, there is
a high burden of scabies—a 2014 survey estimated an
all-age scabies prevalence of 19.2%"; second, we expect
that there will be relatively little mixing between villages
because of the island geography of isolated villages with
no road transport; third, there are many villages of appro-
priate population size (between 180 and 300) for the
clusterrandomised design.

Twenty villages will be selected after close consultation
with the MHMS. Ciriteria for selecting the villages include
a population of between 180 and 300 people, geographic
isolation and willingness to participate in the study. All
residents of the 20 selected villages will be eligible to
participate. If a resident of a two-dose village does not
take the first dose of medication, they will still be eligible
to take a dose when the team returns to the village for the
second dose.
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Figure 1 Study location in Solomon Islands.

This is a community-based study, with analysis
conducted at the village level, and therefore, all residents
are eligible to participate in the follow-up assessment at
12 and 24 months, regardless of whether they received
treatment at baseline. Written informed consent will be
obtained from all participants. Participants under the age
18 years will require written consent to be provided by
a parent or guardian. Consent will be obtained at each
study time point (baseline, 12 months and 24 months)
(online supplementary file 1).

Inclusion and exclusion criteria

Inclusion criteria

All participants who provide consent are eligible to partic-
ipate. If exclusion criteria for treatment are met, then
consented participants are still eligible to have their skin
examined.

Exclusion criteria
Participants who meet any of the following criteria will
not receive treatment, but will be eligible to enrol in
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Figure 2 Study location in Western Province, Solomon Islands.
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the study and undergo skin examination: allergy to iver-
mectin or permethrin; treatment within the last 7 days
with ivermectin or permethrin; or declines treatment.

If ivermectin is contraindicated, then topical perme-
thrin will be offered. The contraindications for iver-
mectin are: pregnancy; breastfeeding an infant less than
7days old; age less than 2years; height less than 90 cm;
concurrent medication that may interact with ivermectin
(eg, warfarin); or severe acute or chronic illness on the
day of MDA.

Patient and public involvement statement

The trial was designed in close consultation with stake-
holders at the Solomon Islands MHMS to ensure it was
culturally appropriate for the local setting. Staff from the
Solomon Islands MHMS contributed to study design and
identification of study sites. The study team will comprise
a majority of Solomon Islander staff from Western Prov-
ince. Staff are able to communicate in the local regional
languages.

A team of health promotion officers from the Solomon
Islands MHMS will conduct community awareness in each
village, approximately 1 month prior to MDA. An illus-
trated information leaflet outlining the study design as
well as information about scabies and the treatments will
be provided during community visits. A participant infor-
mation statement that contains contact details for the
principal investigator and local investigator will be made
available to all village residents. Community awareness
and the informed consent process will be conducted in
Solomon Islands Pijin and study staff who speak the local
regional language will be available to provide further
information or clarification as required. Results of the
study will be communicated to community leaders and
members by the study team.

Intervention

Oral ivermectin will be offered to all participants, unless
there is a contraindication to ivermectin. A dose of
200pg/kg of ivermectin is recommended for the treat-
ment of individuals with scabies.”” *' We will aim to dose
ivermectin within a range of 150 to 250 pg/kg, as this dose
has been effective in previous trials.”’ We will use 6mg
scored tablets. Doses will be rounded to the nearest 3mg.
The tablets will be accurately halved on the score line
using a pill cutter as required. As weight scales are gener-
ally unsuitable for implementation of MDA, we will use
dosing strategies appropriate for larger scale program-
matic roll-out.

We will use height-based dosing for children aged less
than 15 years, with doses ranging from 3 mg to 12 mg,
as is standard for MDA for onchocerciasis and LE* %
Adults will receive a standard dose of 12mg, with doses
adjusted based on visual assessment of body shape (9mg
for adults assessed to be malnourished and 15mg for
adults assessed to be obese). Drug distribution staff will
make these assessments based on a series of body shape
silhouettes.” Dosing of medications for MDA based on

physical appearance has been shown to be accurate and
safe.” Staff will undergo training and validation for these
dosing techniques. Ivermectin will be administered by
trained study staff who will directly observe swallowing of
the tablets.

Topical permethrin 5% cream will be given to partic-
ipants meeting exclusion criteria for ivermectin. Perme-
thrin will be dosed according to clinical guidelines.”
Participants or carers will be counselled to apply the
cream to the whole body from the neck down (in infants
cream should also be applied to the scalp) and to leave it
for 8 to 14hours, or 4hours in infants less than 2 months
of age.

Outcome measures

All participants will undergo assessment for symptoms
and signs of scabies, impetigo and other skin disease.
Assessment will include history questions regarding
the presence of itch, contact history and a simplified
skin examination. Skin examination will be limited to
areas that are usually exposed (arms from above elbow
to fingers, legs from above knee to toes, and head and
neck). Other areas (including breasts, groin or genitals)
will not be examined. Data suggest that, in this setting,
a limited examination detects more than 90% cases of
scabies.”® The skin of children less than 2 years age will be
examined more generally, as scabies may be more wide-
spread in this age group.”

Scabies will be diagnosed according to consensus
criteria established by the International Alliance for
the Control of Scabies (2020 IACS criteria).37 8 Cate-
gorisation will be based on the identification of typical
scabies lesions, typical body distribution of lesions and
presence of itch and/or positive contact history. Diag-
nosis will therefore use levels B (Clinical Scabies) and C
(Suspected Scabies) (table 2). Microscopy was not used
as it is not feasible or practical for programmatic roll-out
in these remote settings. Confirmation of diagnosis with
dermatoscopy was not considered feasible as the specialist
skills required exceeded the training of the local health
workers.

Impetigo will be recorded if papular, pustular or ulcer-
ative lesions surrounded by erythema, or with crusts, pus
or bullae are seen.” This approach is consistent with the
diagnostic processes in previous scabies community inter-
vention trials. Examinations will be conducted by nurses
from Western Province. Nurses will receive 1 week of theo-
retical and practical training in the clinical assessment for
scabies and impetigo, including application of the 2020
IACS criteria (online supplementary file 2).* Nurses will
receive additional training prior to the follow-up surveys
at 12 and 24 months.

Other severe skin infections such as ulcers, abscesses or
suspected cases of crusted scabies will also be recorded
where noted. If these, or other significant medical condi-
tions are noted during the survey, participants will be
referred off-study to the local health clinic for assessment
and management.
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Table 2 Case definitions for scabies using the 2020 IACS Criteria®®

Criteria category

Used in survey

Confirmed scabies
At least one of the following:

A1l Mites, eggs or faeces on light microscopy of skin samples No
A2 Mites, eggs or faeces visualised on an individual using a high-powered imaging device No
A3 Mite visualised on an individual using dermoscopy No

Clinical scabies
At least one of the following:

B1 Scabies burrows No
B2 Typical lesions affecting male genitalia No
B3 Typical lesions in a typical distribution and two history features* Yes
Suspected scabies

At least one of the following:
C1 Typical lesions in a typical distribution and one history feature* Yes
c2 Atypical lesions or atypical distribution and two history features* Yes

Diagnosis can be made at one of the three levels (A, B or C). A diagnosis of clinical or suspected scabies should only be made if other

differential diagnoses are considered less likely than scabies.
*History features include (i) itch and (i) positive contact history.
IACS, International Alliance for the Control of Scabies.

In addition to skin examination data, we will also
collect information on presentations to health facilities
in the study villages. Government health facilities in
Solomon Islands routinely record the details of all atten-
dances and admissions in paper-based registers. Cases of
scabies, local and serious bacterial infections, and other
skin diseases are recorded. Facilities report aggregated
data using a standardised form each month. Data is trans-
ferred electronically through the District Health Informa-
tion System (DHIS2) to the MHMS Health Information
Statistics Unit. We will use the information from DHIS2 to
assess the number of presentations to health facilities with
scabies and impetigo. Data collected in the 12 months
prior to MDA will be compared with data collected in the
24 months following MDA.

Safety monitoring and reporting

Ivermectin is well tolerated and has a significant dose
safety margin with no safety concerns at much higher
doses than clinically required (up to 120mg in adults,
approximately 2000 pg/kg)."” *' Over one billion doses
have been distributed for control of onchocerciasis and
LF with few effects reported beyond minor, reversible
events.”” ** There have been cases of encephalopathy
following ivermectin administration but these have been
in the context of loiasis, a disease which has not been
detected in Solomon Islands.** Ivermectin is on the WHO
Model Essential Medicines List and the Solomon Islands
Essential Medicines List for the treatment of scabies.” **
Although topical benzyl benzoate is the standard treat-
ment of scabies in the Solomon Islands, topical 5% perme-
thrin will be used in the study due to its increased efficacy
and lower rate of local side effects.*® Permethrin is well

tolerated with very few side effects, including in infants.'7*8

Nonetheless, we will record all reported adverse events
related to treatment using passive monitoring.

Participants will be advised to report any adverse events
to clinic nurses or directly to the study team if the adverse
event occurs immediately post MDA. The clinic nurses
will relay information to the study coordinator who will
document the adverse event and send a report to the
Principal Investigator who will, in turn, collate adverse
events for reporting to the Data Safety Monitoring Board
(DSMB). Any serious adverse events or suspected serious
adverse reactions will be reported to the study coordi-
nator by the study team, or clinical staff at the clinics and
hospitals in the study area. Hospitals will be briefed on
the study and provided with comprehensive reporting
forms and the MDA schedule. Hospitals will report any
admissions or deaths from study villages for 1month
following administration of the first dose of ivermectin.
We will retrospectively review mortality records to ensure
all deaths from study villages have been captured. We will
review routinely collected summary data on all stillbirths
from hospitals in the area for 12 months following MDA.

An independent DSMB will provide oversight to the
safety and progress of the trial. The DSMB will meet via
teleconference prior to the study, in the first 3months
after MDA and at the conclusion of the study. Any serious
adverse events and suspected serious adverse reactions
will be reported to the DSMB within 7 days.

Sample size

Sample size calculations were based on scabies prevalence
in Western Province of Solomon Islands and the effect
size measured in previous studies of ivermectin-based
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MDA for scabies.’'”?! A standard Monte Carlo simulation
method with 1000 repetitions was used to estimate the
required sample size and number of villages to achieve
statistical power of 80%.* We assumed that scabies preva-
lence across villages would range from 10% to 30% (mean
20%, SD 5%) at baseline.® The effect size measured in
previous studies with two doses of ivermectin MDA was
used to assume the prevalence of scabies 12 months after
MDA will be between 3% and 9% (mean 6%, SD 2%) in
the one-dose group and between 1% and 5% (mean 3%,
SD 1%) in the two-dose group.'”*! We assumed an average
village size of 250 people, with a range of 200 to 300.”” We
considered a non-inferiority margin of 5% (prevalence of
scabies at 12 months in the one-dose group minus preva-
lence at 12 months in the two-dose group) to be relevant
from a public health perspective. Based on these assump-
tions, 20 villages, randomised equally, would be sufficient
to achieve the required power.

Randomisation

An independent statistician will randomise villages to
the one-dose or two-dose group in a 1:1 ratio once the
20 study villages have agreed to participate. There will be
no stratification within the randomisation process. There
will be 10 villages in each group (figure 3).

Analysis plan

We will account for clustering when calculating all study
outcomes by calculating outcomes at the cluster level,
and analysing data at the cluster level and not the indi-
vidual level.”! The range of cluster-level outcomes will be
reported by group.

Primary outcome

The prevalence of scabies in each village will be calcu-
lated at baseline (0 months) and at 12 months. The
prevalence will be calculated by dividing the number of
participants with scabies by the denominator (the total
number of participants examined for scabies) in each
cluster. The denominator will vary at each time point as
we will include all participants who consented for skin
examination, regardless of their involvement at other
time points.

The difference in scabies prevalence between baseline
and 12 months will be calculated for each village. The
means of these differences will be calculated in the two
treatment groups and compared by calculating the differ-
ence between the means. If the upper limit of the two-
sided 95% CI of the mean difference between the two
study groups is less than or equal to 5% (the clinically
relevant non-inferiority margin) the one-dose regimen
will be considered non-inferior.

Secondary outcomes
The analysis for the prevalence of scabies at 24 months
and impetigo at 12 and 24 months will be done in the
same way as for the primary endpoint.

The change in the number of presentations to health
facilities for scabies and impetigo will be analysed in

20 villages
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Figure 3 Study flow diagram. approx., approximately; MDA,
mass drug administration

three ways. First, the total number of presentations in
the 12 months before MDA will be compared with the
number of presentations in months 1 to 12 and 13 to 24
after MDA. Second, we will calculate the proportion of
clinic presentations for scabies and impetigo by dividing
the number of presentations for scabies and impetigo by
the total number of clinic presentations for any condi-
tion. We will calculate this proportion for the 12 months
before MDA, 1 to 12, and 13 to 24 months after MDA.
Calculating the proportion will account for any changes
in population size or operational status of health facili-
ties. Third, we will compare the number of clinic presen-
tations for scabies and impetigo in the clinics that service
the study villages and compare this with clinic presenta-
tion for scabies and impetigo in other clinics in the prov-
ince, this will be adjusted for population size.
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The number of adverse events in each study group
will be calculated as a proportion of the total number of
participants in each study group that received MDA at
baseline. We will also report the number of deaths in the
month following MDA in each study group as a propor-
tion of the number of participants in each group.

Data collection and management

Data will be collected using a combination of paper-
based and electronic forms. Paper forms will be stored in
locked filing cabinets. Information will be de-identified
and participant names will only be recorded on consent
forms. Only authorised study staff will be able to access
forms. Data will be destroyed after 15 years in compli-
ance with local guidelines. Skin examination data will be
collected and managed using REDCap electronic data
capture tools hosted at Murdoch Children’s Research
Institute.” % REDCap is a secure, web-based software
platform designed to support data capture for research
studies.

Trial status

Baseline data collection and MDA took place between
May and July 2019. A total of 5260 participants were
enrolled. Follow-up village data collection is scheduled to
take place between May and July 2020 and between May
and July 2021.

Ethics and dissemination

The RISE trial is investigator-initiated and funded by
the National Health and Medical Research Council of
Australia (GNT1127297). The funder was not involved in
protocol development or the study process, including site
selection, management, data collection or analysis of the
results. The trial is a collaboration between the Murdoch
Children's Research Institute, the Solomon Islands
MHMS, the Kirby Institute at the University of New South
Wales, the London School of Hygiene and Tropical Medi-
cine and the Australian National University.

The trial was designed in accordance with CONSORT
(Consolidated Standards of Reporting Trials) guidelines
and our reporting of the protocol conforms to the Stan-
dard Protocol Items: Recommendations for Interven-
tional Trials (SPIRIT) 2013 checklist.”*™® This trial has
been approved by the Solomon Islands Health Research
and Ethics Review Board (HRE005/18) and Royal Chil-
dren's Hospital Human Research Ethics Committee
(38099A) in Melbourne, Australia, and will be conducted
in accordance with Good Clinical Practice.

De-identified data may be made available for further
analysis with appropriate approvals. Results of the study
will be presented locally and made available to health
policy decision makers and clinical staff. Villages that
participated in the trial will be presented the results in
a culturally appropriate way that is easy to understand
and interpret. Participants will have the opportunity for
results to be explained to them in their own language

through a series of village meetings as well as printed
information leaflets.

Patientand public involvement

Patientsand/or the public were involved in the design,
or conduct, or reporting, ordissemination plans of this
research. Refer to the Methods section for furtherdetails.

DISCUSSION

Scabies is a common disease in many tropical and low-
income settings and has been prioritised for control by
WHO, but there are still gaps in knowledge to deter-
mine the optimum approach to control in settings where
scabies is highly endemic.’ The results of this trial will
have an impact on national, regional and global strategies
for scabies control.

Island communities in the Pacific have among the
highest global prevalence of scabies and understanding
how to implement MDA in these settings has the potential
for translation into huge public health impact for these
communities.” However, the results may not be general-
isable to populations with a much lower prevalence of
the disease, to settings with higher population density or
to urban settings. The non-inferiority margin of 5% was
determined using available evidence but may not repre-
sent the appropriate level of public health significance
in all circumstances. A greater or lesser margin may be
considered non-inferior in other settings, depending on
factors, including baseline disease prevalence, number
of rounds planned, costs of implementing each regimen
and available resources. This trial is designed to assess a
single round of MDA, there is scope for further research
to assess the efficacy of repeated annual rounds of MDA.
The cluster-randomised design will allow analysis of the
impact of MDA at the community level. We will be able
to assess the impact of the intervention on the whole
community, even for those who will not receive MDA.

If the RISE trial finds that one-dose ivermectin MDA is
inferior, then the need for two doses of ivermectin-based
MDA would need to be taken into account in decision-
making around control strategies for scabies. It would also
provide impetus for further research to identify new treat-
ments for scabies that may be able to be implemented
with one dose. Approaches may include novel treatments
that are ovicidal or other medications with a longer half-
life such as moxidectin.”” If one-dose ivermectin-based
MDA is found to be non-inferior to two-dose, then this
strategy will be highly attractive for implementation as
a public health programme. The lower cost, simplified
logistics and ability to integrate with other programmes
would make scabies control programmes more feasible in
low-income settings.

Author affiliations

Tropical Disease Research Group, Murdoch Childrens Research Institute, Parkuville,
Victoria, Australia

2Department of Paediatrics, The University of Melbourne, Melbourne, Victoria,
Australia

8

Lake SJ, et al. BMJ Open 2020;10:037305. doi:10.1136/bmjopen-2020-037305



*The Kirby Institute, University of New South Wales, Sydney, New South Wales,
Australia

“Ministry of Health and Medical Services, Honiara, Solomon Islands

SClinical Epidemiology and Biostatistics Unit, McGill University, Montreal, Quebec,
Canada

SClinical Epidemiology and Biostatistics Unit, Murdoch Childrens Research Institute,
Parkville, Victoria, Australia

"Australian National University, Canberra, Australian Capital Territory, Australia
¥Clinical Research Department, London School of Hygiene and Tropical Medicine,
London, UK

®Hospital for Tropical Diseases, London, UK

"pepartment of Dermatology, St Vincent's Hospital, Sydney, New South Wales,
Australia

Acknowledgements The authors are grateful to the Solomon Islands MHMS and
the communities who will participate. We appreciate the support and contributions
of Pauline McNeil, Nemia Bainivalu, Gregory Jilini, Michael Larui, lvan Ghemu,
Freda Pitakaka, William Horoto, Jeffrey Korini, Soraya Pina, Yvonne Tuni, Selina
Maena, Frederick Neqo, Susana Vaz Nery and Naomi Clarke. The RISE (Regimens of
Ivermectin for Scabies Elimination) study team includes: Sana Bisili, Aisling Byrne,
Sharmillah Jack, Arthur Keremama, Alam Khatak, Erica Lazu, Relinta Manaka, Davis
Pesala, Deanne Seppy, Winter Sino, Patson Solomon, Stephen Tiazi and Salote
Wickham. This study is dedicated to Dr Tenneth Dalipanda, former Permanent
Secretary of the Solomon Islands Ministry of Health and Medical Services. Dr
Tenneth was committed to improving the health of Solomon Islanders. He was an
advocate for public health research and without his support, we would not have
been able to conduct this research and many studies before it.

Contributors Study concept and design were conducted by the investigators:

AS, DE, JK, LR, MJW, MM, RA, TS, 0S and TN. Critical revision of concept and
design, and intellectual input in the study protocol was done by all authors: SJL,
SLP, DE, 0S, TN, DB, CG, TS, ACG, MHO, RA, MM, MJW, LR, JK and AS. Drafting of
the protocol was done by SLP and ACS, with review by all authors. Drafting of the
manuscript was done by SJL. Critical revision of the manuscript was performed by
all authors. Study supervision is conducted by the investigators.

Funding This research is funded by the National Health and Medical Research
Council of Australia (NHMRC) (APP1127297). DE, LR, JK and ACS are supported
by fellowships from the NHMRC. MM is supported by the UK National Insitute for
Health Research.

Map disclaimer The depiction of boundaries on this map does not imply the
expression of any opinion whatsoever on the part of British Medical Journal (or
any member of its group) concerning the legal status of any country, territory,
jurisdiction or area or of its authorities. This map is provided without any warranty
of any kind, either express or implied.

Competing interests None declared.
Patient consent for publication Not required.
Provenance and peer review Not commissioned; externally peer-reviewed.

Open access This is an open access article distributed in accordance with the
Creative Commons Attribution 4.0 Unported (CC BY 4.0) license, which permits
others to copy, redistribute, remix, transform and build upon this work for any
purpose, provided the original work is properly cited, a link to the licence is given,
and indication of whether changes were made. See: https://creativecommons.org/
licenses/by/4.0/.

ORCID iDs

Susanna J Lake http://orcid.org/0000-0002-5508-5430
Michael Marks http://orcid.org/0000-0002-7585-4743
Lucia Romani http://orcid.org/0000-0001-9038-5300

REFERENCES

1 Vos T, Abajobir AA, Abate KH, et al. Global, regional, and national
incidence, prevalence, and years lived with disability for 328
diseases and injuries for 195 countries, 1990-2016: a systematic
analysis for the global burden of disease study 2016. The Lancet
2017;390:1211-59.

2 Karimkhani C, Colombara DV, Drucker AM, et al. The global burden
of scabies: a cross-sectional analysis from the global burden of
disease study 2015. Lancet Infect Dis 2017;17:1247-54.

3
4
5

6

20
21
22

23

24
25
26
27
28
29
30

31

Hardy M, Engelman D, Steer A. Scabies: a clinical update. Aust Fam
Physician 2017;46:264-8.

Mellanby K. Transmission of scabies. Br Med J 1941;2:405-6.
Romani L, Steer AC, Whitfeld MJ, et al. Prevalence of scabies

and impetigo worldwide: a systematic review. Lancet Infect Dis
2015;15:960-7.

Mason DS, Marks M, Sokana O, et al. The prevalence of scabies and
impetigo in the Solomon Islands: a population-based survey. PLoS
Negl Trop Dis 2016;10:e0004803.

Romani L, Koroivueta J, Steer AC, et al. Scabies and impetigo
prevalence and risk factors in Fiji: a national survey. PLoS Negl Trop
Dis 2015;9:e0003452.

Aung PTZ, Cuningham W, Hwang K, et al. Scabies and risk

of skin sores in remote Australian Aboriginal communities:

a self-controlled case series study. PLoS Negl Trop Dis
2018;12:e0006668.

Engelman D, Cantey PT, Marks M, et al. The public health control of
scabies: priorities for research and action. Lancet 2019;394:81-92.
Parks T, Smeesters PR, Steer AC. Streptococcal skin infection and
rheumatic heart disease. Curr Opin Infect Dis 2012;25:145-53.
Thornley S, Marshall R, Jarrett P, et al. Scabies is strongly associated
with acute rheumatic fever in a cohort study of Auckland children. J
Paediatr Child Health 2018;54:625-32.

Tasani M, Tong SYC, Andrews RM, et al. The importance of scabies
coinfection in the treatment considerations for impetigo. Pediatr
Infect Dis J 2016;35:374-8.

eTG complete. Melbourne, Victoria: therapeutic guidelines LTD.
Available: https://tgldcdp.tg.org.au.acs.hcn.com.au/viewTopic?
topicfile=insects-mites&guidelineName=Dermatology#toc_d1e110
WHO. Who model formulary for children. Geneva, Switzerland World
Health Organisation; 2010.

Chandler DJ, Fuller LC, David L. A review of scabies: an infestation
more than skin deep. Dermatology 2019;235:79-90.

Engelman D, Steer A. Control strategies for scabies. Trop Med Infect
Dis 2018;3:98.

Romani L, Marks M, Sokana O, et al. Efficacy of mass drug
administration with ivermectin for control of scabies and impetigo,
with coadministration of azithromycin: a single-arm community
intervention trial. Lancet Infect Dis 2019;19:510-8.

Marks M, Taotao-Wini B, Satorara L, et al. Long term control of
scabies fifteen years after an intensive treatment programme. PLoS
Negl Trop Dis 2015;9:e0004246.

Taplin D, Porcelain SL, Meinking TL, et al. Community control

of scabies: a model based on use of permethrin cream. Lancet
1991;337:1016-8.

Bockarie MJ, Alexander ND, Kazura JW, et al. Treatment with
ivermectin reduces the high prevalence of scabies in a village in
Papua New Guinea. Acta Trop 2000;75:127-30.

Romani L, Whitfeld MJ, Koroivueta J, et al. Mass drug administration
for scabies control in a population with endemic disease. N Engl J
Med 2015;373:2305-13.

Hotez PJ. Mass drug administration and integrated control for the
world's high-prevalence neglected tropical diseases. Clin Pharmacol
Ther 2009;85:659-64.

Romani L, Marks M, Sokana O, et al. Feasibility and safety of mass
drug coadministration with azithromycin and ivermectin for the
control of neglected tropical diseases: a single-arm intervention trial.
Lancet Glob Health 2018;6:e1132-8.

Bernigaud C, Samarawickrama GR, Jones MK, et al. The challenge
of developing a single-dose treatment for scabies. Trends Parasitol
2019;35:931-43.

World Health Organisation. Report of the tenth meeting of the

who strategic and technical Advisory group for neglected tropical
diseases, 2017.

Rosumeck S, Nast A, Dressler C. Ivermectin and permethrin for
treating scabies. Cochrane Database Syst Rev 2018;4:CD012994.
Mohammed KA, Deb RM, Stanton MC, et al. Soil transmitted
helminths and scabies in Zanzibar, Tanzania following mass

drug administration for lymphatic filariasis--a rapid assessment
methodology to assess impact. Parasit Vectors 2012;5:299.

Martin D, Wiegand R, Goodhew B, et al. Impact of ivermectin

mass drug administration for lymphatic filariasis on scabies in

eight villages in Kongwa district, Tanzania. Am J Trop Med Hyg
2018;99:937-9.

Hodge N, Slatyer B, Skiller L. Solomon Islands health system review.
Geneva, Switzerland: World Health Organisation, 2015.

United Nations Development Programme. Human development
indices and indicators: 2018 statistical update. Washington DC, USA;
2018.

WHO. World health organisation model list of essential medicines,
21st list. Geneva World Health Organisation; 2019.

Lake SJ, et al. BMJ Open 2020;10:037305. doi:10.1136/bmjopen-2020-037305


https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
http://orcid.org/0000-0002-5508-5430
http://orcid.org/0000-0002-7585-4743
http://orcid.org/0000-0001-9038-5300
http://dx.doi.org/10.1016/S0140-6736(17)32154-2
http://dx.doi.org/10.1016/S1473-3099(17)30483-8
http://www.ncbi.nlm.nih.gov/pubmed/http://www.ncbi.nlm.nih.gov/pubmed/28472570
http://www.ncbi.nlm.nih.gov/pubmed/http://www.ncbi.nlm.nih.gov/pubmed/28472570
http://dx.doi.org/10.1136/bmj.2.4211.405
http://dx.doi.org/10.1016/S1473-3099(15)00132-2
http://dx.doi.org/10.1371/journal.pntd.0004803
http://dx.doi.org/10.1371/journal.pntd.0004803
http://dx.doi.org/10.1371/journal.pntd.0003452
http://dx.doi.org/10.1371/journal.pntd.0003452
http://dx.doi.org/10.1371/journal.pntd.0006668
http://dx.doi.org/10.1016/S0140-6736(19)31136-5
http://dx.doi.org/10.1097/QCO.0b013e3283511d27
http://dx.doi.org/10.1111/jpc.13851
http://dx.doi.org/10.1111/jpc.13851
http://dx.doi.org/10.1097/INF.0000000000001013
http://dx.doi.org/10.1097/INF.0000000000001013
https://tgldcdp.tg.org.au.acs.hcn.com.au/viewTopic?topicfile=insects-mites&guidelineName=Dermatology#toc_d1e110
https://tgldcdp.tg.org.au.acs.hcn.com.au/viewTopic?topicfile=insects-mites&guidelineName=Dermatology#toc_d1e110
http://dx.doi.org/10.1159/000495290
http://dx.doi.org/10.3390/tropicalmed3030098
http://dx.doi.org/10.3390/tropicalmed3030098
http://dx.doi.org/10.1016/S1473-3099(18)30790-4
http://dx.doi.org/10.1371/journal.pntd.0004246
http://dx.doi.org/10.1371/journal.pntd.0004246
http://dx.doi.org/10.1016/0140-6736(91)92669-S
http://dx.doi.org/10.1016/S0001-706X(99)00087-X
http://dx.doi.org/10.1056/NEJMoa1500987
http://dx.doi.org/10.1056/NEJMoa1500987
http://dx.doi.org/10.1038/clpt.2009.16
http://dx.doi.org/10.1038/clpt.2009.16
http://dx.doi.org/10.1016/S2214-109X(18)30397-8
http://dx.doi.org/10.1016/j.pt.2019.08.002
http://dx.doi.org/10.1002/14651858.CD012994
http://dx.doi.org/10.1186/1756-3305-5-299
http://dx.doi.org/10.4269/ajtmh.18-0018

32

33

34

35

36

37

Lawrence J, Sodahlon YK, Ogoussan KT, et al. Growth, challenges,
and solutions over 25 years of Mectizan and the impact on
onchocerciasis control. PLoS Negl Trop Dis 2015;9:e0003507.
Alexander ND, Cousens SN, Yahaya H, et al. Ivermectin dose
assessment without weighing scales. Bull World Health Organ
1993;71:361-6.

Stunkard AJ, Serensen T, Schulsinger F. Use of the Danish adoption
register for the study of obesity and thinness. Res Publ Assoc Res
Nerv Ment Dis 1983;60:115-20.

Australian medicines Handbook. Available: https://amhonline.amh.
net.au.acs.hcn.com.au/chapters/dermatological-drugs/scabicides-
pediculicides/permethrin

Marks M, Engelman D, Romani L, et al. Exploration of a simplified
clinical examination for scabies to support public health decision-
making. PLoS Negl Trop Dis 2018;12:e0006996.

Engelman D, Fuller LC, Steer AC, et al. Consensus criteria for the
diagnosis of scabies: a Delphi study of international experts. PLoS

44

45

46

47

48

49

50

Gardon J, Gardon-Wendel N, Ngangue D, et al. Serious reactions
after mass treatment of onchocerciasis with ivermectin in an area
endemic for Loa loa infection. The Lancet 1997;350:18-22.

Ministry of Health and Medical Services. Solomon Islands essential
medicines list. Honiara, Solomon Islands; 2017.

Strong M, Johnstone P. Interventions for treating scabies. Cochrane
Database Syst Rev 2007;2007:CD000320-CD.

Currie BJ, McCarthy JS. Permethrin and ivermectin for scabies. N
Engl J Med 2010;362:717-25.

Hoffmann JC, MéBner R, Schén MP, et al. Topical scabies therapy
with permethrin is effective and well tolerated in infants younger than
two months. J Dtsch Dermatol Ges 2019;17:597-600.

Landau S, Stahl D. Sample size and power calculations for medical
studies by simulation when closed form expressions are not
available. Stat Methods Med Res 2013;22:324-45.

Provincial Profile of the 2009 Population & Housing Census: Western,
Solomon Islands 2009.

Negl Trop Dis 2018:12:60006549. 51 glaqyces zi'sMQ%T;?rA I?j' Cluster randomised trials, second edition:

38 Engelman D, Yoshizumi J, Hay RJ, et al. The 2020 IACS consensus 52 Harrié.DPA "i'aylori:i Mihor BL, et al. The REDCap Consortium:
criteria for the diagnosis of scabies. Br J Dermatol 2020. building an international community of software platform partners. J

39 Osti MH, Sokana O, Gorae C, et al. The diagnosis of scabies by non- Biomed Inform 2019:95:103208.
expert examiners: a study of diagnostic accuracy. PLoS Negl Trop 53 Harris PA, Taylor R, Thielke R, et al. Research electronic data capture
Dis 2019;13:¢0007635. ) ) (REDCap)--a metadata-driven methodology and workflow process

40 Commonwealth of Australia. Australian public assessment report for for providing translational research informatics support. J Biomed
ivermectin. Woden, ACT, Australia; 2013. Inform 2009;42:377-81.

41 Guzzo CA, Furtek Cl, Porras AG, et al. Safety, tolerability, and 54 CONSORT. Consort transparent reporting of trials. Available: http://
pharmacokinetics of escalating high doses of ivermectin in healthy www.consort-statement.org/
adult subjects. J Clin Pharmacol 2002;42:1122-33. 55 SPIRIT. Spirit statement. Available: https://www.spirit-statement.org/

42 Ottesen EA, Hooper PJ, Bradley M, et al. The global programme to 56 Chan A-W, Tetzlaff JM, Altman DG, et al. Spirit 2013 statement:
eliminate lymphatic filariasis: health impact after 8 years. PLoS Neg/ defining standard protocol items for clinical trials. Ann Intern Med
Trop Dis 2008;2:317. 2013;158:200-7.

43 Tielsch JM, Beeche A. Impact of ivermectin on illness and 57 Mounsey KE, Bernigaud C, Chosidow O, et al. Prospects for
disability associated with onchocerciasis. Trop Med Int Health Moxidectin as a new oral treatment for human scabies. PLoS Neg/
2004;9:A45-56. Trop Dis 2016;10:e0004389.

10 Lake SJ, et al. BMJ Open 2020;10:037305. doi:10.1136/bmjopen-2020-037305


http://dx.doi.org/10.1371/journal.pntd.0003507
http://www.ncbi.nlm.nih.gov/pubmed/http://www.ncbi.nlm.nih.gov/pubmed/8324855
http://www.ncbi.nlm.nih.gov/pubmed/http://www.ncbi.nlm.nih.gov/pubmed/6823524
http://www.ncbi.nlm.nih.gov/pubmed/http://www.ncbi.nlm.nih.gov/pubmed/6823524
https://amhonline.amh.net.au.acs.hcn.com.au/chapters/dermatological-drugs/scabicides-pediculicides/permethrin
https://amhonline.amh.net.au.acs.hcn.com.au/chapters/dermatological-drugs/scabicides-pediculicides/permethrin
https://amhonline.amh.net.au.acs.hcn.com.au/chapters/dermatological-drugs/scabicides-pediculicides/permethrin
http://dx.doi.org/10.1371/journal.pntd.0006996
http://dx.doi.org/10.1371/journal.pntd.0006549
http://dx.doi.org/10.1371/journal.pntd.0006549
http://dx.doi.org/10.1111/bjd.18943
http://dx.doi.org/10.1371/journal.pntd.0007635
http://dx.doi.org/10.1371/journal.pntd.0007635
http://dx.doi.org/10.1177/009127002401382731
http://dx.doi.org/10.1371/journal.pntd.0000317
http://dx.doi.org/10.1371/journal.pntd.0000317
http://dx.doi.org/10.1111/j.1365-3156.2004.01213.x
http://dx.doi.org/10.1016/S0140-6736(96)11094-1
http://dx.doi.org/10.1002/14651858.CD000320.pub2
http://dx.doi.org/10.1002/14651858.CD000320.pub2
http://dx.doi.org/10.1056/NEJMct0910329
http://dx.doi.org/10.1056/NEJMct0910329
http://dx.doi.org/10.1111/ddg.13854
http://dx.doi.org/10.1177/0962280212439578
http://dx.doi.org/10.1016/j.jbi.2019.103208
http://dx.doi.org/10.1016/j.jbi.2019.103208
http://dx.doi.org/10.1016/j.jbi.2008.08.010
http://dx.doi.org/10.1016/j.jbi.2008.08.010
http://www.consort-statement.org/
http://www.consort-statement.org/
https://www.spirit-statement.org/
http://dx.doi.org/10.7326/0003-4819-158-3-201302050-00583
http://dx.doi.org/10.1371/journal.pntd.0004389
http://dx.doi.org/10.1371/journal.pntd.0004389

	Protocol for a cluster-­randomised non-­inferiority trial of one versus two doses of ivermectin for the control of scabies using a mass drug administration strategy (the RISE study)
	Abstract
	Background﻿﻿
	Methods and analysis
	Study design
	Aims
	Rationale
	Study setting and participants
	Inclusion and exclusion criteria
	Inclusion criteria
	Exclusion criteria

	Patient and public involvement statement
	Intervention
	Outcome measures
	Safety monitoring and reporting
	Sample size
	Randomisation
	Analysis plan
	Primary outcome
	Secondary outcomes

	Data collection and management
	Trial status
	Ethics and dissemination
	﻿Patientand public involvement﻿

	Discussion
	References


