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Treatment and control of scabies
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Purpose of review

The treatment of individual patients with scabies and its control in institutional and community settings
remains challenging, with relatively few treatment choices available. In this review, evidence of the efficacy
of available treatments will be discussed, and possible emerging drug resistance and new therapeutic

directions outlined.

Recent findings

Although there has been attention on the use of ivermectin for the treatment of ordinary scabies and for
mass drug administration, evidence supporting its superiority for both indications over alternative treatment
is inconclusive. This is particularly true in light of several case reports of drug resistance in human and
veterinary setftings when the drug has been intensively used. When used correctly, topical agents such as
permethrin and benzyl benzoate are effective. Little research on the development of new and more
effective acaricides suitable for human use is underway. While the in-vitro acaricidal properties of several
natural products have been documented, these are yet to be evaluated in animal studies or clinical trials.

Summary

When properly administered, chemotherapy for scabies remains effective in most situations. However,
with reports of drug resistance increasing and with the need for therapies suitable for use in interventions
to control community outbreaks, there is a need to develop new therapies.
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INTRODUCTION

In the last decade there has been no significant
improvement in the availability of treatment for
scabies. Instead, there has been a growing body of
evidence from clinical studies of the limitations of
currently available treatments, as well as ongoing
uncertainty regarding the safety of the available
treatments. Likewise, the diagnosis of scabies almost
universally relies on clinical judgement. In the most
recent Cochrane review of treatments for scabies
[1*"], updated in 2010, weaknesses in study design
were highlighted, and the reviewers concluded
that there was a paucity in high-quality data on
the relative efficacy of available treatments for
scabies. Here, we review recent developments in
the area, with a focus on the years 2009-2012.

TREATMENT OPTIONS FOR SCABIES

Scabies treatment has typically entailed the
application of a topical acaricide, although oral
administration of ivermectin is being increasingly
used. For all topical treatments, patients are advised
to cover the entire body from the neck down and
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leave the cream on for a prolonged period (usually
overnight), before washing off. In pediatric and
geriatric patients, the face is also treated due to
more generalized skin involvement in these groups.
The treatment of contacts is emphasized to prevent
possible reinfestation, as patients can remain asymp-
tomatic for several weeks following infestation.
Topical acaricides include longstanding formu-
lations, such as 8-10% sulphur, 10-25% benzyl
benzoate, 1% lindane, 10% crotamiton, 5% perme-
thrin, or 0.5% malathion. The choice depends on
local availability, cost and practitioner preference.
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KEY POINTS

e There is an imprecise understanding of the efficacy of
available acaricides.

e Permethrin cream appears to be the most effective
topical agent.

e Although benzoyl benzoate is highly effective, the
recommended administration method is not supported
by in-vitro data.

e Ivermectin is a freatment option, but available data
indicate that two treatments are necessary to effect
reliable cure. Defining its safety in young children and
pregnancy remains a priority.

e There are a number of agents not currently used that
would likely be effective. These include synergized
pyrethroids, other macrocyclic lactones including
moxidectin, and agents shown to be well tolerated for
treatment of ectoparasites in companion animals
and livestock.

e Well designed epidemiologic studies are a high priority
to better understand transmission and control.

Permethrin

The synthetic pyrethroid 5% permethrin is a first-
line acaricide in many countries, including the
United States, Australia and the United Kingdom.
It has an excellent record for safety and low toxicity.
In a Cochrane review it was concluded that it was
the most effective scabies treatment currently avail-
able [1*%]. Recent findings concur, with all studies
reporting more than 90% 14 or 28 day cure (Table 1
[2-6,7%,8%]). While in many reports its effectiveness
when applied as a single dose has been satistactory
[4,6,8"], its efficacy as an ovicide remains un-
resolved, and therefore a second treatment after
1 week to kill residual hatched eggs is prudent.
A significant limitation to more widespread use
of permethrin is its cost, which is significantly
higher than other topical treatments, and the fact
that it is not available in some areas, especially in
the developing world where the burden of scabies is
likely higher [8"]. In addition, there are suggestions
of emerging resistance (see below).

Benzyl benzoate

Benzyl benzoate is used at a concentration of 25% in
adults, and 10% or 12.5% in children. It advantages
include: its high efficacy, especially at 25%; that no
resistance has been reported; and its low cost. It is
therefore a very popular treatment in Africa
and parts of Europe, although it is not available in
the United States. A limitation is that the drug is
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prone to cause significant immediate skin irritation,
thereby limiting its tolerance; dilution to reduce this
may reduce efficacy. For example, in a recent trial
17.6 and 37.5% of patients reported irritation with
one or two doses of benzyl benzoate, respectively
[7"]. Treatment guidelines recommend that benzyl
benzoate be left on for 24 hours and/or used on
repeated consecutive days, an application regime
that is more intensive than recommended for
permethrin for example. The rationale for this
recommendation is not clear, as compared to other
commercially available acaricides, 25% benzyl
benzoate is an extremely rapidly acting acaricide
in vitro, with death of mites occurring within
30min [9,10,11%,12]. There is a paucity of studies
comparing different treatment regimens for benzyl
benzoate, with the exception of a study by Ly et al.
[77], who reported that that the difference between
one or two doses was modest (Table 1). Trials
comparing the efficacy of short versus long appli-
cation times would be beneficial, as reduction
in application time could reduce adverse effects
and increase acceptability of an otherwise effective
and affordable drug.

Controversies over lindane

1% Lindane (y benzene hexachloride), an organo-
chloride insecticide and formerly the treatment
mainstay, has been withdrawn from many regions
worldwide due to concerns regarding neurotoxicity.
In some countries however, it remains utilised as a
first or second-line treatment [3,13,14]. Although
some proponents have attributed adverse events
(including ataxia, tremors, seizures) to inappropri-
ate or excessive application, a recent review of
lindane adverse events showed that 43% of serious
adverse events occurred when the drug was used
as labelled [15%]. Due to the potential risks, these
authors recommended that lindane be removed
from other markets. The merit of continuing to
recommend use of lindane is further weakened by
evidence suggesting that it is less effective than
available alternatives [1*%,3] (Table 1).

Other topical agents

Topical application of 8-10% precipitated sulphur,
although effective, is rarely a popular choice due to
its messy application and odour. It is still used in
some areas due to its low cost and its wide margin
of safety in infancy and in pregnant women. In a
recent study, it was confirmed that application for
three consecutive days was required for optimal
efficacy (Table 1) [5]. Crotamiton, another old drug
that has not been evaluated recently, when used at a
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Table 1. Treatment trials for scabies, 2009-2012

Day 7 cure Day 14 Day 28
Reference Drug Treatment regimen n rate (%) cure rate (%) cure rate (%)
[2] Permethrin 5%, topical, two applications, 121 92.5
1 week apart
Ivermectin 200 pg/kg, oral, single dose 121 85.9
[3] Permethrin 5%, topical, two applications, 110 83.6 96.3
1 week apart
Lindane 1%, topical, two applications, 110 49 69.1
one week apart
[4] Permethrin 5%, topical, single dose 105 74.8 99 100
Ivermectin 200 pg/kg, oral, single dose 105 30 63 99
1%, topical, single dose, only 105 69.3 100 100
to affected sites
[5] Sulfur 8-10%, single dose 33 42.4
8-10%, three consecutive days 32 96.9
8-10%, three consecutive nights 32 90.6
[6] Permethrin 5%, topical, single dose 40 67.5 86.8 94.7
Ivermectin 200 pg/kg, oral, single dose 40 35 77.5 90
200 pg/kg, oral, two doses 40 30 66.7 89.7
14 days apart
7" Benzyl benzoate 12.5%, topical, single dose® 68 54.4 76.5
12.5%, topical, two doses, 48 68.8 95.8
1 day apart®
Ivermectin 150-200 ng/kg, oral, 65 24.6 43.1
single dose®
(8" Benzyl benzoate 25%, topical, two doses on 35 76 92
consecutive nights
Permethrin 5%, topical, single dose 34 82 96
Ivermectin 200 pg/kg, oral, single dose 34 56 100

“Treatment failures at day 14 were given a second application of the drug.

concentration of 10% has a wide margin of safety
and is suitable for infants. Although crotamiton
has good acaricidal properties in vitro [10], clinical
efficacy is variable, with multiple applications
advised [1™]. Nonetheless, it remains an option
when responses to other acaricides are deemed
inadequate. In addition, it may also be a good
adjunct therapy due to its antipruritic activity.

Malathion is an organophosphate insecticide,
reported to be effective for scabies at a concentration
of 0.5% [16]. Although it is currently recommended
as a second-line treatment in the United Kingdom,
there is a paucity of published clinical trial data to
support its use.

Oral ivermectin

Although the utility of ivermectin for the treatment
of scabies is now widely recognized, its use remains
off-label in most countries. It is most commonly
administered at a weight-based dose of 200 ug/kg,
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although lower doses have been used in some trials
[7"]. The principal indication for oral ivermectin
therapy has been for the treatment of the most
severe form of infection, namely crusted scabies
[17"%]. In addition, it has been used in mass treat-
ment settings, and for control of institutional out-
breaks in which topical application is less practical.
The obvious advantage of an oral medication over
topical therapy is that correct drug administration
and compliance with treatment is more likely,
not a trivial consideration. A disadvantage is that
ivermectin is not approved for use in children below
15kg, or in pregnant or lactating women. As these
groups often carry a high burden of scabies in the
community, this represents a significant obstacle to
its use in mass treatment.

Despite early hopes that this drug would revolu-
tionize the treatment of scabies, in a meta-analysis
of published trials it was concluded that single
dose ivermectin was not as effective as single-dose
permethrin; the administration of a second dose of
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ivermectin resulted in efficacy similar to permethrin
[1*"]. In one recent trial in which two doses of
permethrin were compared with a single dose of
ivermectin, only a small and nonsignificant
advantage was observed with permethrin (93 vs.
86%) [2]. These results are in contrast to other trials
in which day 14 efficacy was reported to range from
26 to 100% [4,7",8"] (Table 1). Chhaiya et al. [4] also
examined topical application of 1% ivermectin, and
found it to be more effective than a single dose of
oral ivermectin. Strangely, the investigators advised
patients to only apply the cream to affected sites,
which goes against principles for the topical treat-
ment of scabies. Thus, results should be interpreted
with some caution.

It is important to recognize as a general
comment that the contrasting outcomes reported
in clinical trials likely reflect major differences in
definition of cure. For some, this is defined as
the absence of new lesions, whereas others require
complete disappearance of all lesions [4,7"]. In this
respect, it is well recognized that the pruritus caused
by scabies frequently persists for some time after the
administration of curative therapy (see below).

Despite heterogeneity between trials, it is worth
noting that several studies report slower responses
to ivermectin compared with permethrin, with
relatively lower cure at days 7 and 14, but increasing
at day 28 (Table 1). Reasons for this difference
are difficult to explain, but could relate to the rate
of mite Kkilling in vivo, the mechanism of action,
or individual differences in the distribution and
retention of ivermectin in skin and tissues [18"].
The latter factor, although potentially of import-
ance, has received little attention. Regardless, it is
now generally accepted that single-dose ivermectin
may be suboptimal due to its relatively short half-life
in human plasma and its lack of ovicidal properties.
Thus, some authors have recommended that
a second dose 7 days later be administered.

GENERAL CONSIDERATIONS WHEN
ASSESSING TREATMENT RESPONSE

An important factor that can confound assessment
of treatment outcome is that the residual ‘allergic’
immune responses to mites can persist, or even
increase, for weeks after mites have been killed. This
persistence of pruritus, possibly resulting in further
excoriation, is probably the single most important
reason for perceived treatment failure, and can be a
great source of frustration for patients. Thus, it is
most important that this be clearly explained to the
patient, and that they be advised that apart from
symptomatic treatment they should avoid repeated
application or ingestion of antiparasitic therapy, the
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former potentially exacerbating skin irritation.
Treatment with antihistamines is a useful adjunct
and may provide symptomatic relief during this
‘mite clearance’ period. Topical or oral corticoste-
roid therapy however should be used with caution
due to the increased risk of masking treatment
failure and predisposing to crusted scabies [19].

Treatment failures can be due to incorrect appli-
cation of acaricide, reinfestation from untreated
contacts, or mite resistance to acaricides. Although
the third is commonly blamed and is of growing
concern (see below), the first two scenarios probably
account for the majority of reported treatment
failures in scabies.

DRUG RESISTANCE IN SCABIES

As with most infectious diseases, the threat of
emerging drug resistance in scabies is ever present.
Although there is anecdotal evidence of resistance
reported for most available acaricides, the fact that
reports of treatment failure have not increased
in frequency suggests that this problem is not yet
widespread in scabies, compared to head lice for
example. In the last decade, there have been
two reports of the clinical treatment failure of
ivermectin in scabies [20",21], with the former being
confirmed by an in-vitro study of mites collected
from patients with treatment failure. Examination
of mite responses to ivermectin over the course of
clinical treatment has demonstrated that selection
for mites with increased tolerance to the drug occurs
readily [9]. This study was undertaken in crusted
scabies, in which mite populations are extreme and
inadequate drug penetration of hyperkeratotic skin
crusts by topical and parenteral acaricides may
prevail. However, the results suggest that resistance
may be readily selected with ivermectin. The finding
that the transcription of a detoxification gene is
rapidly upregulated in lice after sublethal exposure
to ivermectin further supports the hypothesis
that ivermectin resistance is inducible in vivo [22].
Where permethrin is concerned, resistance has been
observed in an animal model of Sarcoptes scabiei var.
canis, in which mites were exposed to permethrin
for a prolonged period [23], but no cases in human
scabies have been wunequivocally documented.
Laboratory studies indicate that acaricide resistance
in scabies is likely mediated by P-glycoprotein
mediated efflux (ivermectin) [24], sodium channel
mutations (permethrin) [25], and increased activity
of metabolic enzymes, such as esterases, cytochrome
P450 and glutathione S-tranferases (permethrin and
ivermectin) [11%,24]. Of note, it has been shown that
the addition of enzyme synergists to permethrin can
reverse resistance in vitro [11"], thereby suggesting a
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path to improving topical therapy with pyrethroids
by combining them with a synergist.

DEVELOPMENT OF NEW THERAPEUTICS
FOR SCABIES

In the light of the suboptimal performance of
available acaricides and with concerns regarding
emerging resistance to conventional acaricides,
the development of new therapeutic options
is critical to the sustainable control of scabies.
As noted above, a potential avenue to overcome
resistance and improve efficacy may be the
coformulation of pyrethroids with synergists, as is
routinely undertaken in head lice products and
domestic and agricultural insecticides. The use of
synergized pyrethrins for scabies has been explored
in one trial, with clinical efficacy equivalent to
benzyl benzoate [26], the reference acaricide
in many experimental settings. In this trial, the
concentrations of both agents may not have been
optimal for scabies (0.17% pyrethrin + 1.65%
piperonyl butoxide versus 10% benzyl benzoate).
Clinical trials measuring the efficacy of synergized
versus conventional permethrin treatment would
be of immediate interest. Similarly, P-glycoprotein
inhibitors have been shown to restore sensitivity in
ivermectin resistant nematodes [27].

Moxidectin is a macrocyclic lactone closely
related to ivermectin but with the advantage of a
much longer half-life (~4.5 days vs. ~18 h), which
may offer potential to overcome the short half-life
limitation of ivermectin thereby improving the
efficacy of single dose therapy. Widely used in
veterinary practice, it has recently been proven to
be a well tolerated and effective acaricide against
mange in goats and sheep [28,29]. Safety (phase I)
studies of moxidectin in humans have recently
been completed [30,31], including in breastfeeding
women [32]. A phase II trial sponsored by the
WHO has recently been completed where the
efficacy of orally administered moxidectin in
human participants with river blindness was eval-
uated (ClinicalTrials.gov Identifier: NCT00300768).

Along with moxidectin, other drugs approved
for the treatment of mange in animals include
amitraz, other synthetic pyrethroids, and fipronil
(reviewed in [33]). Another interesting new class are
the insect growth regulators (IGRs). These may offer
potential of combination therapy with adulticidal
acaricides, as they interfere with egg hatching and
increase mortality when moulting. A recent study of
one such IGR, fluazuron, on sarcoptic mange in pigs
showed that although the cure rate was suboptimal,
significant differences in population distribution
and a reduction in larval stages occurred [34].
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Two recent case reports document the successful
treatment of crusted scabies with three doses of
800-1000mg albendazole [35,36], although one
of these studies included combined treatment with
crotamiton and/or salicylic acid. As benzimidazoles
are not recognized for activity against arthropods,
preclinical investigations or animal model studies
would appear to be appropriate before clinical
trials are undertaken.

Alternative therapies and ‘natural’ products are
often popular options, particularly among patients
who become dissatisfied with treatment outcomes
following prescribed or conventional acaricides.
Several essential oils and herbal remedies show
promising acaricidal activity in vitro. Recently
described agents include eugenol and derivatives
(clove oil) [12], Azadirachta indica (neem oil) [37]
and Eupatorium adenophorum [38]. Tea tree oil (Mel-
aleuca alternifola), is routinely used as an adjunct
therapy for crusted scabies [17™]. Very few of these
natural products have been assessed for clinical
efficacy or, more importantly, safety. In a prelimi-
nary study, Oyelami et al. [39], found that aloe
vera had similar efficacy to benzyl benzoate, but
numbers are too small to draw any conclusions.
Despite contrasting clinical opinions on alternative
therapies, a reality is that a large number of people
use them, and will continue to use them, often in an
ad-hoc and potentially hazardous way. It is therefore
important that robust trials be designed and
executed to provide better quality evidence for
the therapeutic options for treatment scabies.
In this respect, the Cochrane review [1**] identified
significant methodologic problems with most pub-
lished trials, including randomization, allocation
concealment, blinding and follow-up. A consensus
recommendation regarding study design would be
of assistance in guiding design of future studies.
In addition to standard methodologic issues for
trial design, critical parameters, including diagnosis,
speed of response, and duration of follow-up should
be agreed upon.

CONTROL OF SCABIES IN ENDEMIC
POPULATIONS

As noted above, there is increasing recognition
of the significant indirect morbidity that scabies
causes, particularly group A streptococcal infection
leading to postinfective sequelae, such as glomeru-
lonephritis and rheumatic heart disease. Interven-
tional studies have shown that community-based
control of scabies can have major impact on these
secondary effects [40®,41]. In addition, the increas-
ing deployment of so-called mass drug adminis-
tration (MDA) for control of neglected tropical
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diseases has led to efforts to control scabies
using this approach [42]. In studies using topical
permethrin [41,43"] and oral ivermectin [40™],
significant success has been reported. MDA pro-
grams are most likely to succeed when a single dose
of drug is highly efficacious, treatment coverage is
high and the transmissibility of infection is not
high. However, currently available therapies for
scabies are suboptimal for this purpose. In addition,
there is a paucity of reliable data on these
parameters to determine the likely efficacy with
available tools. Experience in the Northern
Territory of Australia in indigenous communities
indicates that there are significant difficulties in
achieving sufficient coverage and sustainability
using topical therapies, such as permethrin cream
[44%]. For ivermectin, the lack of safety data in small
children and pregnancy has posed significant
difficulties when community-control programs
have been implemented [45], especially because
these are major target groups in endemic popu-
lations. Permethrin cream, the most suitable
topical treatment for community interventions, is
expensive and not available in many endemic set-
tings in the developing world. Ivermectin, while
widely available and administered as part of pro-
grams to control onchocerciasis, is not readily avail-
able at affordable prices for scabies control. It is clear
thatin addition to the priority to optimize available
treatments, it will be necessary to undertake well
designed studies to define the optimum strategies to
control scabies at community levels. It should also
be stated that without overall economic improve-
ment, especially in housing, any sustainable con-
trol of scabies would remain challenging.

CONCULSION

Although there are effective treatments available for
therapy of individuals with scabies, there are many
gaps in our knowledge about how to use currently
available tools. In addition, the lack of a reliable
diagnostic test makes management of scabies at
both the individual and community level challeng-
ing. With the growing emphasis on so-called
neglected tropical diseases and the availability of
advanced laboratory techniques and knowledge
of the appropriate epidemiologic approaches to
gain better understanding of the burden of scabies,
clinical trial design and modelling of likely inter-
vention efficacy, there is the prospect of improving
the inadequate situation of scabies control. In these
times of competing health priorities and financial
constraints it is important to recognize that scabies
is much more than just an irritating skin condition,
but one that leads to significant morbidity and a
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condition for which much could be done with
readily available tools.

Acknowledgements

K.EM. is supported by an Australian Research
Council Discovery Early Career Researcher Award.
J.S.M. is supported by a Queensland Health Clinical
Research fellowship and National Health and Medical
Research Council Practitioner Fellowship.

Conflicts of interest
There are no conflicts of interest.

REFERENCES AND RECOMMENDED
READING

Papers of particular interest, published within the annual period of review, have
been highlighted as:

m  of special interest

mm  of outstanding interest

Additional references related to this topic can also be found in the Current
World Literature section in this issue (pp. 204-205).

1. Strong M, Johnstone PW. Interventions for treating scabies (update).

mm  Cochrane Database Syst Rev 2010:CD000320.

A comprehensive meta-analysis on randomized controlled trials for scabies.

2. Goldust M, Rezaee E, Hemayat S. Treatment of scabies: comparison of
permethrin 5% versus ivermectin. J Dermatol 2012; 39:545-547.

3. Goldust M, Golforoushan F, Ranjkesh MR, et al. Comparative trial of
permethrin 5% vs. lindane 1% for the treatment of scabies. J Dermatolog
Treat 2012.

4. Chhaiya SB, Patel VJ, Dave IN, et al. Comparative efficacy and safety
of topical permethrin, topical iverectin and oral ivermectin in patients of
uncomplicated scabies. Indian J Dermatol Venereol Leprol 2012; 78:605—
610.

5. Sharquie KE, Al-Rawi JR, Noaimi AA, Al-Hassany HM. Treatment of scabies
using 8% and 10% topical sulfur ointment in different regimens of application.
J Drugs Dermatol 2012; 11:357-364.

6. Sharma R, Singal A. Topical permethrin and oral ivermectin in the manage-
ment of scabies: A prospective, randomized, double blind, controlled study.
Indian J Dermatol Venereol Leprol 2011; 77:581-586.

7. Ly F, Caumes E, Ndaw CAT, et al. lvermectin versus benzyl benzoate applied

m once or twice to treat human scabies in Dakar, Senegal: a randomized
controlled trial. Bull World Health Organ 2009; 87:424-430.

This randomized control trial indicates that ivermectin when give as a single dose is

not as effective as topical benzyl benzoate.

8. Bachewar NP, Thawani VR, Mali SN, et al. Comparison of safety, efficacy, and

m cost effectiveness of benzyl benzoate, permethrin, and ivermectin in patients
of scabies. Indian J Pharmacol 2009; 41:9-14.

This article considers three important aspects of scabies choices using a hidden-

Markov decision making model. This is important, as cost-effectiveness is often not

considered, but is an important guiding factor for treatment, especially in resource

poor countries.

9. Mounsey K, Holt D, McCarthy J, et al. Longitudinal evidence of increasing
in vitro tolerance of scabies mites to ivermectin in scabies-endemic commu-
nities. Arch Dermatol 2009; 145:840.

10. Mounsey KE, Holt DC, McCarthy JS, et al. Scabies: Molecular perspectives
and therapeutic implications in the face of emerging drug resistance.
Future Microbiol 2008; 3:57-66.

11. Pasay C, Arlian L, Morgan M, et al. The effect of insecticide synergists on

m  the response of scabies mites to pyrethroid acaricides. PLoS Negl Trop Dis
2009; 3:e354.

Shows that incorporation of synergists to permethrin cream can reverse mite

permethrin resistance in-vitro.

12. Pasay C, Mounsey K, Stevenson G, et al. Acaricidal activity of eugenol based
compounds against scabies mites. PLoS One 2010; 5:¢12079.

13. Makigami K, Ohtaki N, Ishi N, et al. Risk factors for recurrence of scabies: a
retrospective study of scabies patients in a long-term care hospital. J Dermatol
2011, 38:874-879.

14. Wolf R, Davidovici B. Treatment of scabies and pediculosis: facts and
controversies. Clin Dermatol 2010; 28:511-518.

15. Nolan K, Kamrath J, Levitt J. Lindane toxicity: a comprehensive review of the

m literature. Pediatr Dermatol 2012; 29:141-146.

Reviews all reported serious adverse events for lindane.

16. Golant AK; Levitt JO. Scabies: a review of diagnosis and management based
on mite biology. Pediatr Rev 2012; 33:e48-¢59.

Volume 26 e Number 2 o April 2013

Copyright © Lippincott Williams & Wilkins. Unauthorized reproduction of this article is prohibited.



Treatment and control of scabies Mounsey and McCarthy

17. Currie B, McCarthy J. Permethrin and ivermectin for scabies. N Engl J Med

mm 2010; 362:717-725.

A recent review of permethrin and ivermectin use in scabies, presented using an

engaging case study including management of crusted scabies and contacts.

18. Haas N, Lindemann U, Frank K, et al. Rapid and preferential sebum secretion

m  of ivermectin: A new factor that may determine drug responsiveness in
patients with scabies. Arch Dermatol 2002; 138:1618-1619.

One of the few articles to investigate concentration and retention of ivermectin in

skin and sebum, a likely important consideration when considering treatment

efficacy.

19. Sivasubramanian G, Siddiqui MF, Tangella KR. Scabies crustosa following
corticosteroid therapy in an elderly patient. Am J Med Sci 2012; 343:248.

20. Currie BJ, Harumal P, McKinnon M, Walton SF. First documentation of in vivo

m  and in vitro ivermectin resistance in Sarcoptes scabiei. Clin Infect Dis 2004;
39:e8-e12.

Documents the emergence of ivermectin resistance after multiple applications.

21. Terada Y, Murayama N, lkemura H, et al. Sarcoptes scabiei var. canis
refractory to ivermectin treatment in two dogs. Vet Dermatol 2010;
21:608-612.

22. Yoon K, Strycharz J, Baek J, et al. Brief exposures of human body lice
to sublethal amounts of ivermectin over-transcribes detoxification genes
involved in tolerance. Insect Mol Biol 2011; 20:687-699.

23. Pasay C, Walton S, Fischer K, et al. PCR-based assay to survey for
knockdown resistance to pyrethroid acaricides in human scabies mites
(Sarcoptes scabiei var. hominis). Am J Trop Med Hyg 2006; 74:649-657.

24. Mounsey KE, Pasay CJ, Arlian LG, et al. Increased transcription of glutathione
S-transferases in acaricide exposed scabies mites. Parasit Vectors 2010;
3:43.

25. Pasay C, Arlian L, Morgan M, et al. High-resolution melt analysis for the
detection of a mutation associated with permethrin resistance in a population
of scabies mites. Med Vet Entomol 2008; 22:82-88.

26. Biele M, Campori G, Colombo R, et al. Efficacy and tolerability of a new
synergised pyrethrins thermofobic foam in comparison with benzyl benzoate
in the treatment of scabies in convicts: the ISAC study. J Eur Acad Dermatol
Venereol 2006; 20:717-720.

27. Bartley DJ, McAllister H, Bartley Y, et al. P-glycoprotein interfering agents
potentiate ivermectin susceptibility in ivermectin sensitive and resistant iso-
lates of Teladorsagia circumcincta and Haemonchus contortus. Parasitology
2009; 136:1081-1088.

28. Astiz S, Legaz-Huidobro E, Mottier L. Efficacy of long-acting moxidectin
against sarcoptic mange in naturally infested sheep. Vet Rec 2011; 169:
637a.

29. Giadinis ND, Farmaki R, Papaioannou N, et al. Moxidectin efficacy in a goat
herd with chronic and generalized sarcoptic mange. Vet Med Int 2011;
2011:476348.

30. Korth-Bradley JM, Parks V, Patat A, et al. Relative bioavailability of liquid and
tablet formulations of the antiparasitic moxidectin. Clin Pharmacol Drug Dev
2012; 1:32-37.

0951-7375 © 2013 Wolters Kluwer Health | Lippincott Williams & Wilkins
Copyright © Lippincott Williams & Wilkins. Unauthorized reproduction of this article is prohibited.

31. Korth-Bradley JM, Parks V, Chalon S, et al. The effect of a high-fat breakfast on
the pharmacokinetics of moxidectin in healthy male subjects: a randomized
phase | trial. Am J Trop Med Hyg 2012; 86:122-125.

32. Korth-Bradley JM, Parks V, Chalon S, et al. Excretion of moxidectin into breast
milk and pharmacokinetics in healthy lactating women. Antimicrob Agents
Chemother 2011; 565:5200-5204.

33. Beugnet F, Franc F. Insecticide and acaricide molecules and/or combinations
to prevent infestation by ectoparasites. Trends Parasitol 2012; 28:267-279.

34. Pasay C, Rothwell J, Mounsey K, et al. An exploratory study to assess the
activity of the acarine growth inhibitor, fluazuron, against Sarcoptes scabei
infestation in pigs. Parasit Vectors 2012; 5:40.

35. Ayoub N, Merhy M, Tomb B. Treatment of scabies with albendazole.
Dermatology 2009; 218:175.

36. Douri T, Shawaf AZ. Treatment of crusted scabies with albendazole: a case
report. Dermatol Online J 2009; 15:17.

37. Deng Y, Shi D, Yin Z, et al. Acaricidal activity of petroleum ether extract of
neem (Azadirachta indica) oil and its four fractions separated by column
chromatography against Sarcoptes scabiei var. cuniculi larvae in vitro.
Exp Parasitol 2012; 130:475-477.

38. Nong X, Fang CL, Wang JH, et al. Acaricidal activity of extract from
Eupatorium adenophorum against the Psoroptes cuniculi and Sarcoptes
scabiei in vitro. Vet Parasitol 2012; 187:345-349.

39. Oyelami OA, Onayemi A, Oyedeji OA, Adeyemi LA. Preliminary study
of effectiveness of aloe vera in scabies treatment. Phytother Res 2009;
23:1482-1484.

40. Lawrence G, Leafasia J, Sheridan J, et al. Control of scabies, skin sores

mm  and haematuria in children in the Solomon Islands: another role for ivermectin.
Bull World Health Organ 2005; 83:34-42.

This study provodes a strong Public Health rationale for community-based control

of scabies to reduce poststreptococcal pathology.

41. WongL, Amega B, Connors C, et al. Outcome of an interventional program for
scabies in an Indigenous community. Med J Aus 2001; 175:367-370.

42. Hotez P, Fenwick A, Savioli L, Molyneux D. Rescuing the bottom billion
through control of neglected tropical diseases. Lancet 2009; 373:1570—
15675.

43. Taplin D, Porcelain SL, Meinking TL, et al. Community control of scabies:

m  amodel based on use of permethrin cream. Lancet 1991; 337:1016-1018.

First demonstration of community control of scabies.

44. La Vincente S, Kearns T, Connors C, et al. Community management of

m  endemic scabies in remote Aboriginal communities of northern Australia:
low treatment uptake and high ongoing aquisition. PLoS Negl Trop Dis 2009;
3:e444.

Documents the practical barriers entailed in achievieng sustainable and sufficient

coverage to achieve control of scabies at a community level.

45. Kearns T, Andrews R, Speare R, et al. Did an ivermectin MDA reduce endemic
scabies and strongyloidiasis in a remote Aboriginal community in Australia?
American Society for Tropical Medicine & Hygiene 60th Annual Meeting.
Philadelphia: 2011.

www.co-infectiousdiseases.com 139



