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Recent advances in understanding and treating scabies
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Abstract

Scabies is an infestation of the skin caused by the mite Sarcoptes scabiei. In 2017, scabies was recognised by the World Health 
Organisation as a disease of public importance and was consequently added to the list of neglected tropical diseases. An estimated 
200 million people currently have scabies worldwide. Scabies is endemic in many developing countries, with the highest 
prevalence being in hot, humid climates such as the Pacific and Latin American regions. Scabies causes a host immune response 
which is intensely itchy. Scratching of the lesions can lead to secondary bacterial infections of the skin, such as impetigo, most 
commonly caused by Streptococcus pyogenes or Staphylococcus aureus. This can have fatal consequences, such as septicaemia, 
glomerulonephritis, and rheumatic heart disease. Advances over the past 5 years indicate that mass drug administration is an 
effective strategy to treat scabies. This review will outline advances in the mite biology, epidemiological understanding, diagnosis, 
and treatment of scabies. 
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Introduction
Since 2017, scabies has been recognised by the World Health 
Organization (WHO) as one of the most important neglected 
tropical diseases (NTDs)1. Scabies not only has significant 
health consequences but also has profound psychosocial effects 
such as itching, insomnia, loss of productivity, poor quality 
of life, and in one study resulted in a feeling of shame in 77%  
of sufferers2,3. In March 2018, the WHO NTD Global Work-
ing Group on Monitoring and Evaluation recommended that 
the global burden of scabies be established, diagnostic criteria 
be produced, and interim guidelines for public health interven-
tions be introduced4. Throughout this review, recent advances 
in the epidemiology, diagnosis, and management of scabies  
will be described.

Scabies epidemiology
Scabies is an intensely itchy parasitic disease of the skin 
caused by microscopic scabies mites that are transmitted from 
person to person via close contact. Scabies is endemic to  
resource-scarce communities where overcrowding and poverty  
are more common. As a result of poor access to treatment  
combined with domestic crowding, transmission of the mite 
can become widespread. Those who live in these endemic areas 
and seek treatment commonly experience rapid re-infestation  
when they come into contact with untreated households5. 
The economic burden for these communities is consider-
able, with direct costs relating to medications, sick days, and  
hospitalisation6.

Scabies occurs worldwide, with the highest prevalence docu-
mented in countries with hot, tropical climates7,8. The Pacific 
islands, Central America, and the indigenous population of 
Northern Australia have the highest documented levels. In Fiji, a  
survey reported that over one-third of residents had scabies and 
more than one in two children were affected6. Although more 
research is needed, the reported prevalence of scabies in Europe  
and Middle Eastern countries is low (<2.2%)8. It is not known 
whether this is purely due to socioeconomic factors or whether 
the scabies mite thrives in humid climates. In developed coun-
tries, scabies occurs sporadically, or at higher levels in situations  
of close living, such as institutions including schools, aged 
care facilities, prisons, and refugee camps, as well as in the  
homeless6,9. It can also be spread primarily through sexual trans-
mission, again due to close contact6. Scabies was the cause of 
58% of infectious disease/dermatology consultations among 
migrants arriving to Italy and 56.5% of consultations among  
the homeless populations of Paris10.

Scabies is more prevalent in vulnerable groups such as young 
children and the elderly. Eight studies have been found to 
directly compare scabies in adults versus children; the preva-
lence of scabies among children was higher in all eight studies8.  
Possible explanations for why children are disproportion-
ally affected are overcrowding, bed sharing, under recognition, 
and that pruritus may be absent in infants11. The possible role  
of immune senescence in the elderly needs further research. 
Since the 1970’s, it has been known that impetigo is a common  

complication of scabies, especially in children12. People with sca-
bies are reported to be 2.8 times more likely to have impetigo13.  
In Fiji and the Solomon Islands, two trials suggested the attrib-
utable risk of scabies on impetigo was between 60% and  
90%8,14. The highest prevalence of impetigo is noted among 
Australian indigenous aboriginal communities, with 49% of  
children having impetigo8.

Disease burden is calculated with disability-adjusted life 
years (DALYs); one DALY is thought of as 1 year of healthy 
life lost. Scabies has been found to contribute more age-
adjusted DALYs than other significant conditions such as acute  
lymphocytic leukaemia and arrhythmias15. Scabies also carries  
a greater burden than psoriasis and melanoma when DALYs 
were compared across dermatological conditions16. In tropical 
regions, the impact of this is heightened in children (age 1–4) 
and the geriatric population, with DALYs being lowest during  
adulthood17.

Mite biology
Transmission occurs through skin-to-skin contact with a person  
who is currently infested with the scabies mite. Sarcoptes  
scabiei infects over 104 mammal species; it is thought that 
domestic animals may be a source of scabies, leading to  
cross-species transmission18,19. The fertilised female mite burrows  
into the uninfected individual and lives for 10–14 days in the 
epidermis of the skin, laying up to 180 eggs in the stratum  
corneum16,20. The eggs hatch within 3 days into larvae, then 
become protonymphs, before becoming tritonymphs. After  
4–7 days, the adult mites are present; these mites are only  
0.4 mm and are not visible to the human eye16. There is an 
incubation period of 4–6 weeks where the new host may have  
no symptoms and be unaware that they are infested, during  
which they can still pass scabies onto new hosts21. Subsequent  
infestations produce symptoms within days, as the host will 
have developed hypersensitivity to the mite. This rapid itch 
and immediate scratching associated with reinfection may  
account for the lower scabies rates associated with adulthood.

Secondary bacterial skin infection with Streptococcus pyogenes  
can lead to septicaemia and immune-mediated disease, such 
as acute post-streptococcal glomerulonephritis (APSGN) and 
acute rheumatic fever. Scabies-related septicaemia carries a 
substantial mortality rate22. Scabies mites release complement  
inhibitors into the epidermis, which is thought to potentiate 
streptococcal and staphylococcal infections, ranging from the 
clinical entities of impetigo to cellulitis, abscesses, necrotising  
fasciitis, and finally septicaemia8. A hospital in Darwin,  
Australia, noted a 30 day mortality rate of 2.5% of all  
admissions to hospital with severe or crusted scabies22.

Evidence shows that APSGN and scabies occurrences coin-
cide, with skin infection causing 50% of APSGN in tropical  
settings and an estimated 470,000 cases per year6,23. Treat-
ment of scabies in communities has led to reduced levels 
of streptococcal skin infection and haematuria24. Control of  
scabies is crucial to prevent the development of chronic kidney  
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disease in adulthood, a link which has been made evident in  
epidemiological studies and case reports8,25.

Recent observational studies have shown a strong associa-
tion between acute rheumatic fever and the prevalence of  
scabies in New Zealand26. In Pacific island populations, there 
is also a strong association between permethrin prescribing, 
which can be seen as a marker of scabies, and acute rheumatic  
fever cases26. This would explain the high rates of rheumatic 
fever in certain countries where scabies and impetigo are endemic  
but rates of streptococcal throat are comparatively low27.

Scabies diagnosis
The International Alliance for the Control of Scabies (IACS) 
was established in 2012, members of this group went on to  
produce criteria for the diagnosis of scabies in 2018, with  
further development in 2020 (Table 1). The IACS criteria were  
initially formed by a panel of 34 international experts in a  
Delphi consensus study28. It was proposed that the diagnosis can 
be made at one of three levels of certainty: confirmed, clinical,  
or suspected scabies.

The established criteria can be applied to a variety of settings 
to facilitate diagnosis, allow comparison between research 
studies, and enable mapping projects and surveillance. The  
advantage of having different levels means that the criteria can 
be applied to both clinical and field settings, allowing flexibil-
ity where microscopy or thorough examination are not available.  
A full body examination is recommended to aid a clinical  
diagnosis of scabies; however, cultural beliefs and time  
restrictions may preclude this. Typical scabies lesions are 
described as more than three 2–3 mm papules or burrows that 
are scaly linear raised lesions21. A recent study revealed that  

examining both arms and both lower legs had a sensitiv-
ity of over 90% in comparison to examining the hands alone,  
which had a sensitivity of 51.2%29.

Limitations to the diagnostic criteria are that they do not include 
crusted scabies or atypical presentations; therefore, clinical 
judgment is still essential. Crusted scabies is a rare condition  
that results from an inadequate immune response to the  
scabies mite. These patients suffer with hyperinfestation, causing  
hyperkeratosis and severe inflammation. A total of 50% of 
patients with crusted scabies do not experience itching30. Table 2  
shows the recommended grading scale for crusted scabies, which 
was developed in Darwin, Australia31.

There are no laboratory tests readily available to confirm  
scabies. Instead, the “gold standard” is for mites, eggs, or faeces 
to be visualised using a microscope. Microscopy detection rates 
vary from 10 to 70%, which supports the argument for a new  
reliable method for diagnosing scabies32. Dermatoscopes have 
removed the necessity for invasive skin scrapings; however, 
dermoscopy remains operator dependent. Dermatoscopes are 
not affordable in all regions, cannot visualise faeces or eggs, 
and are harder to detect mites in darker skin types21. Impetigo 
can make the use of the dermatoscope more difficult and  
can spread infection33.

Molecular diagnostic techniques, such as PCR and loop medi-
ated iso-thermal amplification, are currently being researched34,35. 
Nested PCR looking at the COX1 gene has been found to be 
100% sensitive compared to traditional microscopy, which is 
75% sensitive34. Unfortunately, the detection of scabies anti-
bodies through ELISA tests is not reliable because of simi-
larities between scabies and house dust mite antigens causing  

Table 1. Summary of 2020 International Alliance for the Control of Scabies criteria for the 
diagnosis of scabies21.

A: Confirmed Scabies

A1: Mites, eggs, or faeces on light microscopy of skin samples 
A2: Mites, eggs, or faeces on individual using a high-powered imaging device 
A3: Mite visualised on individual using dermoscopy

B: Clinical Scabies

B1: Scabies burrows 
B2: Typical lesions affecting male genitalia 
B3: Typical lesions in a typical distribution and two history features

C: Suspected Scabies

C1: Typical lesions in a typical distribution and one history feature 
C2: Atypical lesions or atypical distribution and two history features

H: History Features

H1: Pruritus 
H2: Close contact with an individual who has had itch or typical lesions in a typical distribution

The table was reproduced from Engelman D et al. which is licensed under Creative Commons Attribution-
NonCommercial-NoDerivatives 4.0 International (CC BY-NC-ND 4.0).
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cross-reactivity36. No current antibody test is available to detect  
previous or current exposure to scabies7.

Treatment for scabies
There are effective topical and oral treatments for scabies. A 
2007 Cochrane review stated that topical permethrin was the 
gold standard treatment for scabies. The most recent Cochrane 
review in 2018 showed that there was no difference in efficacy 
between ivermectin and permethrin; instead, treatment choices 
should be based on practicality, population size, licencing, and  
availability37.

Public health guidelines in Australia encourage early detection 
of scabies mites and 24 hours of isolation until the first treat-
ment is carried out38. To prevent re-infestation, all household 
members and close contacts should be treated at the same time39.  
Children should return to school following the first treat-
ment. Environmental disinfection is recommended for scabies, 
such as washing linen, towels, and clothing in hot water40,41. 
There is no literature available to evaluate the effectiveness of 
these strategies in controlling scabies; however, the UK and  
Australian national guidelines state that environmental strate-
gies should not be discouraged, as they will not cause harm42. 
This is to prevent infestation, as scabies mites can live without a  
host for roughly 3 days16.

Off-host survival of the mite is sensitive to temperature and 
humidity conditions, with mites surviving up to a maximum of 
19 days under optimal temperature and humidity conditions. 
For S. scabiei var. hominis, the longest survival occurred at  
10°C and 97% relative humidity, which is a range not seen in 
many community settings43. In circumstances where hot washes 
are not an option, items can be kept in a sealed plastic bag for  
3 days39,41. Environmental measures in rural village communi-
ties may not be practical due to lack of spare sheets/clothing, 
heavy rain fall, and no ability to dry laundry. Therefore, envi-
ronmental measures were not recommended and were not used 
in the setting of community mass drug administration (MDA), 
such as the Skin Health Intervention Fiji Trial (SHIFT) in  
Fiji3. In this Fiji trial, the scabies prevalence rate went from 
32.1% at baseline to 1.9%, with two treatments of ivermectin  
or topical permethrin cream for those with clinically diag-
nosed scabies, whilst single-dose ivermectin was given to other  
community members44.

Topical treatments
Permethrin, benzyl benzoate, and sulphur-containing com-
pounds are topical treatments available in the form of a lotion 
or cream. Permethrin kills larvae, nymphs, adult mites, and 
their eggs by affecting their nerve and muscle functions16. It has  
been noted that compliance with topical treatments is low  

Table 2. Clinical grading scale to guide the management of crusted scabies31.

A: Distribution and extent of crusting

    1.  Wrists, web spaces, feet only (<10% total body surface area [TBSA]) 
    2.  Above plus forearms, lower legs, buttocks, trunk, or 10–30% TBSA 
    3.  Above plus scalp or >30% TBSA

B: Crusting/Shedding

    1.  Mild crusting (<5 mm depth of crust), minimal skin shedding 
    2.  Moderate 5–10 mm crusting, moderate skin shedding 
    3.  Severe >10 mm profuse skin shedding

C: Past Episodes

    1.  Never had it before 
    2.  1–3 prior hospitalisations for crusted scabies or depigmentation of elbows/knees 
    3.  >4 hospitalisations for the above plus legs/back or skin thickening

D: Skin Condition

    1.  No cracking or pyoderma 
    2.  Multiple pustules and/or weeping sores and/or skin cracking 
    3.  Deep skin cracking with bleeding, widespread purulent exudates

Grade 1: score 4–6 
Grade 2: score 7–9 
Grade 3: score 10–12

3 doses of ivermectin 200 μg/kg – day 0, 1, 7 
5 doses – day 0, 1, 7, 8, 14 
7 doses – day 0, 1, 7, 8, 14, 21, 28

All patients also treated with benzyl benzoate alternating with keratolytic cream

This table was adapted from Davis JS et al.32 under the terms of the Creative Commons Attribution 4.0 
license (CC-BY 4.0).
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because of the arduous task of applying the cream, repeat treat-
ments, skin irritation, itching, malodour, and the price of 
the product5,45. Permethrin is the most effective topical treat-
ment; however, it is relatively expensive and not available in  
all countries8.

Systemic therapies
Ivermectin is a broad-spectrum, anti-parasitic agent which 
belongs to the avermectin class and causes paralysis of the 
parasite. Ivermectin has a short half-life of 12–56 hours and 
is not ovicidal; therefore, a repeat treatment is recommended 
once the eggs have hatched. Two studies are currently under-
way in the Solomon Islands and Fiji to assess if a single dose of  
ivermectin is as effective as two doses46,47.

Previous concerns surrounded the use of ivermectin during  
pregnancy and for small children based on data about its  
teratogenicity in animal studies16,48. However, roughly 15% of  
pregnant women in MDA programmes inadvertently take iver-
mectin, mostly in their first trimester49. A recent meta-analysis 
showed no adverse outcomes among 893 women who received 
ivermectin during pregnancy as part of MDA for onchocer-
ciasis and lymphatic filariasis. There was no evidence of  
increased neonatal death, maternal morbidity, preterm birth, 
low birthweight, spontaneous abortion, or stillbirths8,50. Despite 
this, ivermectin is licensed for use in pregnancy in France only 
(second line) and is still not recommended in children with a 
body weight of <15 kg51. A recent multicentre observational  
study of 170 infants and children weighing <15 kg showed 
mild adverse events in seven children and no serious adverse  
events52. The AIM trial in the Solomon Islands also showed 
ivermectin was safe for use in children from 12.5 kg53. In 
the Skin Health Intervention Fiji Trial (SHIFT), ivermectin 
was associated with more adverse events than the other two  
treatments but all events resolved quickly13,54. MDA with iver-
mectin has an added bonus of simultaneously reducing head 
louse infestations; a relative reduction of 89% was seen 2 
weeks after MDA in the Pacific islands. Ivermectin also reduces  
gastrointestinal parasites, filariasis, and onchocerciasis55. In June 
2019, the WHO added ivermectin to the 21st WHO Essential  
Medicines List51.

New treatments
Drugs with a longer half-life or with ovicidal properties would 
be revolutionary for the treatment of scabies. New anti-scabies  
drugs are currently being developed and trialled on porcine 
hosts, as pigs and humans have similar genetics, skin physiology,  
and immunology32. Two pre-clinical trials revealed a single dose 
of moxidectin, a highly lipophilic macrocyclic lactone, or afox-
olaner, a novel acaricide, to be more effective than two doses 
of ivermectin56,57 A porcine study revealed that only 50% of  
12 pigs treated with ivermectin were cured by day 14 compared  
to the 100% cure rate among the pigs treated with moxidectin.  
Moxidectin has a longer half-life and is detectable in plasma 
for at least 47 days compared to 7 days for ivermectin58.  

A clinical phase II trial is currently in progress to establish  
moxidectin as a new single-dose therapeutic (NCT03905265)59.

It is notable that domestic animal (primarily cat and dog) treat-
ments for S. scabiei infection (termed “mange” in animals) 
have in recent years moved from ivermectin and moxidectin to  
fluralaner60,61. This is owing to the documented safety, efficacy,  
and greater duration of protection conferred by fluralaner to 
the host62. Indeed, a growing literature of fluralaner use across 
mammal species in the veterinary literature may suggest  
fluralaner could be a direction for scabies research in humans also.

Mass drug administration
In countries in which scabies is sporadic, treatment is gener-
ally focussed on the individual and their household contacts. 
When scabies becomes endemic, the treatment of everyone in 
the community at once is found to be more effective63. This  
is called mass drug administration and can be used nation-
ally or in confined group settings, such as schools, prisons,  
hospitals, and nursing homes8. MDA can involve topical, oral, 
or systemic medication. This method has successfully treated a 
number of diseases including filariasis, onchocerciasis, trachoma,  
yaws, and soil-transmitted helminths64–67.

Early use of MDA for scabies was demonstrated in Panama in 
1991, when permethrin was used in a localised area; however,  
the results were not maintained63. In 2003, a study in the  
Solomon Islands gave the first indication that community-based  
MDA scabies treatment could not only improve quality of life 
but also improve haematuria24. SHIFT was a three-island clus-
ter randomised controlled trial which strengthened the argu-
ment for MDA in scabies control54. Ivermectin was found to be  
the more superior treatment when compared to standard care 
and mass administration of permethrin44. The sustained reduc-
tion in scabies as well as impetigo at 24 months has confirmed 
its prolonged efficacy in these island-based communities44. A 
3 year follow up after a single-round MDA of ivermectin and 
azithromycin in the Solomon Islands also showed the sustain-
ability of interventions, with both scabies and impetigo rates  
being significantly lower than at baseline14. NTDs are a priority 
for the WHO. Owing to the effectiveness of ivermectin against 
a number of these NTDs, there is support for ivermectin-based  
MDA to be designed to treat multiple diseases at once47.

Conclusion
Increased research has led WHO to classify scabies as a NTD. 
Scabies is endemic to underprivileged communities in tropi-
cal climates, particularly affecting children. Recent studies 
show that MDA is effective at reducing scabies and secondary  
life-threatening bacterial skin infections in countries where  
scabies is endemic and among institutions. The development 
of clinical diagnostic criteria has allowed for standardisation 
of the diagnosis of scabies, particularly in a clinical setting.  
Ivermectin and topical treatments, such as permethrin, are cur-
rently considered first line; however, this may change in coming  
years with the development of novel treatments.
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