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Scabies: a clinical update

Laxmi lyengar™? @, Alvin H Chong"**“, Andrew C Steer®

Introduction

Sarcoptes scabiei var. hominis. It is recognised by the World

Health Organization (WHO) as the most common neglected
tropical disease (NTD) with cutaneous manifestations.' Scabies
disproportionately affects socially disadvantaged populations,
most notably in tropical settings, although sporadic outbreaks
occurinhighincome country settingsin overcrowded institutions
such as residential aged care facilities.”” This narrative review
provides an analysis of the epidemiology, clinical presentation
and strategies employed to identify and control scabies.

Scabies is a cutaneous infestation caused by the ectoparasite

Methods

References for this review were identified through searches of
PubMed for articles published using the term “scabies”. Reference
lists of identified articles were reviewed to identify additional
relevant material. No language or date range restrictions were
imposed.

Biology

Humans are the sole documented reservoir for the Sarcoptes
scabiei var. hominis and transmission is most commonly through
direct skin contact. Overcrowding therefore substantially
increases the likelihood for transmission. Higher humidity may
also prolong mite survival." Adult female mites are about 0.4mm
in length and are not visible to the naked eye (Box 1). They
burrow deep into the epidermis, forming a tunnel parallel to the
stratum corneum where they deposit two to four eggs per day.
Larvae hatch two to four days after the eggs have been laid and
adult mites develop ten to 14 days later. Female mites can live
for four to six weeks on a human host. The average adult human
infested with scabies has a burden of ten to 12 mites during the
first three months of infestation.’

Epidemiology

A lack of specific diagnostic criteria for scabies has contributed
to inconsistent population level mapping and incomplete
estimates of the current global health burden of scabies.
Nonetheless, a recent systematic review estimated the global
prevalence of scabies to be about 200 million people, notably
widespread in Asia, Africa, Oceania and Latin America.” The
annual global incidence rate has been reported as 455 million®
and no difference was noted in the proportion of individuals
with scabies in the dry versus the wet season.” There is, however,
a large variation in the scabies prevalence across popula’cions.7
Epidemiological studies have consistently demonstrated that
the prevalence of scabies is highest in young children. The
highest point prevalence of scabies has been in Panama (78%
in children aged <two years), Fiji (44% in children aged five
to nine years) and remote communities in Australia (33% in
Aboriginal children).® The highest skin burden of scabies is

. Scabies is the most common neglected tropical disease with
cutaneous manifestations, disproportionately affecting socially
disadvantaged populations living in overcrowded settings.

. Scabies infestation is characterised by a generalised intractable
pruritus, and is often complicated by secondary bacterial
infection, which can lead to a range of complications.

. Scabies is a clinical diagnosis and requires an adequate degree
of suspicion. The use of dermoscopy may improve diagnostic
accuracy.

« InAustralia, the first-line treatment recommended for scabies
is topical permethrin 5% cream, applied to the whole body
and repeated in one week. Oral ivermectin is subsidised by the
Pharmaceutical Benefits Scheme with streamlined authority for
patients who have completed and failed treatment with topical
therapy, have a contraindication to topical treatment or have
crusted scabies.

. Earlyidentification and prompt initiation of treatment is key to

\_ minimise the disease burden of scabies.

in infancy and the first year of life. The Healthy Skin Project
in East Arnhem Land identified that, on average, children
presented at least three times for review of scabies before the
age of one year.”

Impact of scabies

Scabies causes both short term impacts and long term sequalae.
There is evidence that scabies causes considerable stigma,

1 Photograph depicting scabetic papules and burrows on the
patient’s right foot
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discrimination and psychological impact, but further research is
needed to fully understand this burden.!”'? Scabies also causes
economic losses due to itch, sleep disturbance and absenteeism
from both school and work, although there are limited data to
account for this.'’"?

Scabetic lesions and epidermal erosion from scratching can
provide a portal for bacterial entry, leading to secondary bacterial
infection manifested as impetigo, which in turn can lead to
cellulitis and sepsis. Secondary infection with Streptococcus
pyogenes can also lead to the immune-mediated complication of
acute poststreptococcal glomerulonephritis (APSGN).”™ Tt is
proposed that APSGN contributes to chronic kidney disease in
Indigenous populations of Australia."” Aboriginal Australians
are four times more likely to die from chronic kidney disease
compared with their non-Indigenous counterparts, a figure
likely to be an underestimate.'® Skin infection by S. pyogeres may
potentially lead to acute rheumatic fever, which subsequently
progresses to rheumatic heart disease resulting in premature
mortality. Age-standardised incidence for rheumatic fever
(<45 years) was 124 times higher, and rheumatic heart disease
prevalence (<55 years) 61 times higher, among Indigenous
compared with non-Indigenous Australians, with the burden
substantially higher in northern, remote Australian regions.w
Taken together, scabies therefore represents a major risk factor
that may contribute to the persistent mortality gap between
Indigenous and non-Indigenous Australians.

Efforts at global cost estimates have limited their scope at
analyses considering scabies alone (itch) without considering
secondary infection with impetigo, let alone the more serious
complications. It is estimated that scabies accounts for about
3.8 million disability-adjusted life years, lending support to
the recommendation that scabies should be categorised as a
Category A neglected tropical disease by the World Health
Organization (WHO).>®

Clinical presentation

Presentation with a primary infestation of scabies occurs four to
six weeks after initial infection. It is characterised by a generalised
intractable pruritus, perceived to be more intense at night.

Scabies most frequently presents as papules, most commonly
in interdigital web spaces, volar aspects of the wrists, sides of
the hands and feet, ankles, intertriginous areas such as axillary
folds or intergluteal cleft, and the genital region (Box 1).° In
infants, lesions may appear as vesicles, including on the palms
of the hands and the feet, as well as on the head; this distribution
is unusual in older children and adults. Nodular scabies is
uncommon but can develop behind the elbows or in the genital
region on the penis or scrotum.

Pruritus triggers excoriation of cutaneous manifestations and
these can become eczematised due to a hypersensitivity reaction
to mite components, such as saliva, eggs or faeces (Box 2). This
can be further complicated by secondary infection due to a
breach in the skin barrier, where cutaneous manifestations can
present with erythema, pus or crusting.

Reinfestation produces an immediate hypersensitivity reaction,
even with lower mite counts, suggesting the involvement of Type
I and Type IV hypersensitivity responses."” Scabies-specific IgG
and IgE levels have been observed in blood, with eosinophils, T
cells, macrophages, monocytes and mast cells noted in scabies-
infested skin, driving the release of T helper 2 (Th2) and T helper
1 (Th1) immunoregulatory cytokines."

2 Photograph depicting secondary eczematisation in a patient
with scabies infestation

Crusted scabies is an uncommon manifestation of scabies,
occurring primarily in immunocompromised patients, for
example individuals with human immunodeficiency virus
infection, or older, frail patients in aged care facilities™® Crusted
scabies is discussed further below.

Diagnosis of scabies

Scabies is generally a clinical diagnosis. Direct visualisation of
a fresh skin scraping with 10% potassium hydroxide under light
microscopy can confirm the diagnosis (Box 3, A and B); however,
this is invasive and can be unreliable and impractical, especially
in resource-poor settings. The use of dermoscopy can reveal
serpiginous burrows (representing the burrowing path of the
adult female mite). Burrows are short, silvery-grey, thread-like
cutaneous trails ranging about 3 to 7mm long and 0.4mm wide.
It may also be possible to see a triangular or “delta” sign within
the burrow, indicative of the mite’s head (Box 4). Translucent
ovoid eggs can also be seen as “mini triangular signs” under
dermoscopy. Excoriation and secondary infection can alter the
clinical presentation and obscure the dermoscopic presentation
of scabies.®”

In addition to dermoscopy, the “ink test” may assist in the
identification of scabies burrows. This involves rubbing the
suspected burrow with ink from a fountain or surgical marking
pen, then removing excess ink with an alcohol wipe. The tracking
of ink into the stratum corneum can indicate the presence of a
burrow.’

Given the challenge of reliably diagnosing scabies, the
International Alliance for the Control of Scabies consensus

=
P
INA
N
=
=
S
g

7¢O J9qUIBAON 8L




<
i
o
~
P
@
o
£
(5]
>
o
z
©
2

MJA 221 (10)

(100 x magnification)

3 Photographs of skin scrapings under light microscopy depicting A) live mite; and B) ova

particularly individuals with crusted
scabies.”*?° Recommendations include
hot laundering of linen, vacuuming
of carpets and bagging non-cleanable
items such as pillows for 72 hours, the
expected lifetime of the scabies mite
without a host for survival.® General
measures to assist with itch control
include avoidance of irritants, use of
emollients, use of anti-histamines and
application of a medium potency topical
steroid.!>#%

Institutional outbreaks

In institutional outbreaks, such as
in prisons or aged care facilities,

4 Dermatoscopic image of a scabetic burrow, arrow pointing to
the “delta sign” indicative of the mite’s head

criteria were developed using a Del?hi approach, with
contribution from international experts.”’ The criteria are an
important advance to attempt to standardise epidemiological
data and to inform evaluation of strategies for population-level
control. The current 2020 criteria incorporate three levels of
diagnostic certainty. Confirmed scabies (level A) requires direct
visualisation of the mite or its products. Clinical scabies (level
B) and suspected scabies (level C) rely on clinical assessment
of signs and symptoms, incorporating salient features on
examination and history. A diagnosis of clinical or suspected
scabies is made only if other differentials are considered less
likely.”' Key differential diagnoses to consider include insect
bites, atopic dermatitis, contact dermatitis, impetigo, dermatitis
herpetiformis and secondary syphilis."”*!

General management considerations for scabies

Pioneering studies during the Second World War suggest that
scabies is predominantly transmitted through direct person-to-
person or sexual contact rather than by fomites.”” These studies
agreed with findings from more recent studies of mass drug
administration for scabies, where effective control of scabies was
achieved without environmental control measures.”

Many guidelines continue to recommend environmental control
measures, as live mites have been identified in the environment
of patients, including on furniture, carpets and linen,

involvement of a multidisciplinary team
including the local public health unit, physicians, nursing staff
and management is recommended to achieve infection control.”’
Once an index case has been identified, this individual is advised
to isolate for 24 hours until the first treatment is completed. All
attending staff and visitors are recommended to use contact
precautions durin§ this period and also receive treatment to
minimise spread.” Children with scabies should be excluded
from school until treatment has commenced and open sores
should be covered with watertight dressings.”

Treatment

The first-line treatment recommended for scabies is topical
permethrin 5% cream, which should be applied to the whole
body (from the jawline down for patients other than infants). It is
generally well tolerated, applied overnight, and washed off after
eight hours. A repeat application is recommended after seven
days to eradicate newly hatched mites, although permethrin
may be effective against all stages of the life cycle of S. scabiei.
All household and asymptomatic contacts should be treated
simultaneously to avoid re-transmission'>° (Box 5).

Second-line topical treatment in Australia is benzyl benzoate
25%, which is applied for 24 hours. Benzyl benzoate can cause
skin irritation, and should be diluted with water to 12.5% for
children and infants."”” Other topical treatments to treat scabies
are crotamiton lotion for two days, twice with a one week interval,
10% sulfur ointment for two or three weeks, and the insecticide
lindane.”® These treatments have been explored as cheaper
options for lower income settings compared with permethrin;
however, a single blind randomised control trial of these more
cost-effective treatments demonstrated that topical permethrin
was the more efficacious treatment when assessed after one to
two weeks.”! Permethrin has an excellent safety profile and is
the treatment of choice for pregnant and breastfeeding women
and younger children."?**

Australian guidelines recommend topical treatments as first-
line options for scabies treatment for all patients. Ivermectin
is subsidised by the Pharmaceutical Benefits Scheme with
streamlined authority for patients who have completed and
failed sequential treatment with topical permethrin and
benzyl benzoate and finished the most recent course of topical
therapy at least four weeks before initiating oral therapy, or
have a contraindication to topical treatment.” Ivermectin is a
macrocycliclactone antiparasiticagent derived from fermentation
products of the bacterium Streptomyces avermitilis. It is an effective



5 Routine treatment recommendations for scabies in Australia

15kg, or for pregnant and lactating women
e Ensure all household contacts are treated

administration

individuals weighing less than

Medication  Route Dosing and recommendations Advantages Disadvantages Availability
5% Topical  » Apply overnight to all areas of the body from e Well tolerated ¢ Needs all household contacts PBS listed
Permethrin jawline to the toes e Suitable for to be treated simultaneously
(Lyclear) ¢ Repeat treatment after 7 days pregnancy and ¢ Needs all areas of body to be
e Treat all household contacts breastfeeding treated from jawline down
Benzyl Topical e Apply for 24 hours on all areas of the body e Suitable for e Skin irritability PBS listed
benzoate  Dilute with water for children (12.5%; 2-12 years, paediatric use e Less effective than topical
25% 6.25%; 6 months-2 years) ¢ Topical option permethrin
(Ascabiol, ¢ Repeat after 7 days if permethrinis  * Requires all household
Benzemul) ¢ Treat all household contacts not tolerated contacts to be treated
simultaneously
Ivermectin Oral ¢ Immediate dose of 200 pg/kg by weight e Oraltreatment ¢ Theoretical risk of PBS subsidised if
(Stromectol) * Repeat treatment after 1 week * Immediate neurotoxicity failed treatment
¢ Eligible on PBS only if patients have completed and dosing resulting * May not be suitable for with topical
failed sequential treatment with topical permethrin inimproved individuals who are older, frail ~ permethrin and
and benzyl benzoate and finished the most recent compliance ¢ Not recommended for benzyl benzoate
course of topical therapy at least 4 weeks prior e Useful for pregnant women and limited
¢ Not recommended for children weighing less than mass drug use in paediatric population in

15kg

PBS = Pharmaceutical Benefits Scheme. @

agent against various parasites, including strongyloidiasis,
onchocerciasis (river blindness), lymphatic filariasis and some
soil-transmitted helminths.”** A key advantage of ivermectin
is its easy administration via oral formulation in contrast to
topical agents, where patient adherence to treatment can affect
efficacy. Oral ivermectin (200 pg/kg by weight) is given on Day 1
and repeated in one week. Two doses are given as ivermectin
has no ovicidal activity. This is consistent with a randomised
control trial that demonstrated that two doses of ivermectin
were as effective as a single application of permethrin.”” The
most common side effects reported with ivermectin include
gastrointestinal disturbance and pruritus. Severe adverse
effects reported with ivermectin include neurotoxicity resulting
in confusion, ataxia, seizures and hypotension, although these
are very rare. Due to theoretical safety concerns, ivermectin is
not recommended for use in children aged under five years or
weighing less than 15kg, pregnant and breastfeeding women,
and individuals who are frail; in these circumstances topical
permethrin is recommended.” However, a review of previous
literature to date and more recent pharmacokinetic dosing
modelling suggests that ivermectin is likely to be safe and well
tolerated in young children, without any evidence of serious or
long term adverse effects.”*®

A Cochrane review that included 22 small trials involving 2676
people, evaluated topical and oral drugs for treating scabies. The
review concluded that topical permethrin was the most effective
topical treatment compared with benzyl benzoate, crotamiton,
lindane and sulfur. Fewer treatment failures were observed
with oral ivermectin compared with topical treatments.” An
additional Cochrane review directly compared randomised
controlled trials to assess the efficacy of topical permethrin
against oral ivermectin for scabies, and it demonstrated that
there was no difference in efficacy between the two treatments."’

Mass drug administration

In resource-poor settings where scabies is endemic and there is a
significant burden of disease, mass drug administration (MDA)
may be considered as an approach to public health control.**'
In these circumstances, guidelines support the use of oral

ivermectin over topical agents, due to ease of administration to
all community members regardless of their infection status.*' A
study in Fiji found that MDA using ivermectin (two doses) was
superior to MDA using permethrin (two doses).”” The success
of MDA using two doses of ivermectin has been replicated
in multiple studies.””** In addition, a systematic review and
meta-analysis of reports on the impact of MDA on scabies and
impetigo between January 1970 and April 2021 demonstrated
an overall relative reduction of scabies prevalence by 79%. MDA
for scabies also led to a reduction in impetigo prevalence with a
relative reduction of 66%."

It is unclear whether a single dose of ivermectin for MDA for
scabies will be equivalent to two doses as there are conflicting
data. A study in a remote Aboriginal Australian community
demonstrated that a single dose of ivermectin did not lead to a
reduction in the prevalence of scabies.”” A cluster randomised
non-inferiority trial in the Solomon Islands evaluating one
versus two doses of ivermectin-based MDA did not demonstrate
a reduction in scabies prevalence in either arm, likely due to re-
infestation in study subjects from people in surrounding villages
who were not treated.” By contrast, a similar non-inferiority
cluster randomised trial in a remote island of Fiji has shown
that a single dose of ivermectin demonstrated similar excellent
efficacy to that of two doses,” therefore becoming the first
study to lend support for consideration of a single dose regimen
of ivermectin as a MDA strategy. Subsequently, a single group
before-after study in Timor-Leste of single-dose ivermectin as
part of triple therapy MDA for lymphatic filariasis (ivermectin,
diethylcarbamazine citrate and albendazole) observed a
substantial reduction in scabies.”’

Target product profiles have been developed for diagnostics
to support the scabies control strategy in two critical decision
areas, including when to initiate MDA (community prevalence
>10%) and when to stop MDA (community prevalence <2%).”

Crusted scabies

~
Crusted scabies is an uncommon but severe clinical [ 561
manifestation of scabies infestation. Crusted scabies is caused -
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by a hyperinfestation of millions of mites and has a distinctive
clinical appearance with hyperkeratotic patches. Crusted scabies
is associated with immunosuppression, and there is a well
established association with human T-cell lymphotropic virus 1
infection.””

The diagnosis of crusted scabies can be made clinically and
confirmed with a positive skin scraping showing evidence
of mites. Crusted scabies is a serious infection and requires
expert management. Crusted scabies covering less than 10% of
the body surface area in typical distribution with mild scaling
may be managed in the community with appropriate supports.
However, widespread distribution of crusted scabies or evidence
of superimposed bacterial infection manifested by crusting or
pustules requires hospitalisation.”” Crusted scabies is managed
with repeated doses of oral ivermectin, topical scabicides and
keratolytics, such as lactic acid, to reduce the scale.”® Antibiotic
therapy for management of superimposed bacterial infection is
often required.”

Emerging treatments

Spinosad acts on nicotinic acetylcholine receptors and -
aminobutyric acid receptors in arthropod muscular and
nervous systems, leading to involuntary muscle contraction and
paralysis.”* Spinosad topical suspension 0.9% has recently been
approved by the United States Food and Drug Administration
as a topical scabies treatment after two randomised controlled
trials where the control arm was the solution vehicle.”” Although
this treatment has shown significant promise, it has yet to be
approved in Australia as a treatment for scabies. Studies of the
efficacy of spinosad compared with permethrin for the treatment
of scabies have not been done.

Moxidectin is a second-generation macrocyclic lactone, related
to ivermectin, and has been investigated in preclinical and early
clinical studies for the treatment of scabies.”®”” Moxidectin has
high lipophilicity and concentrates in skin. It has a prolonged
half-life such that a single dose of moxidectin is likely to be
effective for scabies treatment.”® Moxidectin has been licensed
by the US Food and Drug Administration for the treatment of
Onchocerca volvulus infection (the cause of river blindness). Phase
2 and phase 3 clinical trials have demonstrated that moxidectin
is significantly more efficacious than ivermectin in reducing
skin microfilarial loads, with a comparable safety profile. At
a dose of 8pg/kg, moxidectin appears very safe, but further
clinical development is required for scabies including dose-
finding studies and comparative efficacy studies.” '

Afoxolaner, a veterinary drug used orally to treat fleas and ticks
in dogs, has been studied in pigs experimentally infested with
scabies and shows promise. In a recent preclinical study, a single
dose of afoxolaner demonstrated better efficacy than two doses
of ivermectin.”” Tea tree oil has also undergone preliminary
investigation as a scabies treatment.” A clinical trial to compare
tea tree oil with permethrin in children with scabies has
been registered in Australia but has not yet been completed
(ACTRN12617000902392).

Prevention of scabies

Scabies is a significant global health concern that
disproportionately affects socially disadvantaged and resource-
poor communities. Addressing the social determinants of health
is ultimately the key strategy to prevent scabies transmission
given its direct correlation with health inequities and
outcomes. Distal factors include the intergenerational impact of
displacement as a result of colonialisation and institutionalised
racism, which are pervasive and deeply embedded in health
care systems. These directly influence proximal risk factors
such as poverty, overcrowded living conditions and low socio-
economic status that are well established as global risk factors for
scabies.”* Prevention and control of scabies therefore represents
a major global challenge. Community-based approaches such
as ivermectin-based MDA for scabies can play a major role in
reducing high levels of scabies.”” Education and empowerment
of local communities and community-led treatment strategies
are critical to achieving sustained reductions in the burden of
scabies.

Conclusion

Although momentum is building towards improved awareness,
scabies remains an orphan disease with limited research to
fully understand its enduring ramifications, and a narrow
pipeline of new diagnostic and therapeutic approaches. Global
collaboration with recognition of the upstream determinants of
health, together with accurate population level mapping, and
prompt diagnosis and treatment are essential to minimise the
disease burden of scabies.
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