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Summary
Background: Scabies is a skin infestation whose incidence is apparently rising. 

Methods: This review is based on pertinent articles retrieved by a selective search of PubMed on diagnosis and treatment strat-
egies. 

Results: Thread-like papules (burrows), new, intense pruritus, and dermatitis guide the suspected diagnosis which is confirmed by 
the microscopic or dermatoscopic demonstration of scabies mites. The first line therapy is topical application of permethrin, in ac-
cordance with the current recommendations for its use. Other treatment options include systemic ivermectin and topical crotamiton 
or benzyl benzoate. A combination of permethrin and ivermectin is used to treat otherwise intractable cases and is generally indi-
cated for the treatment of crusted scabies. Known causes of treatment failure include improper application of the external agents, 
failure of repeated treatment with ivermectin, incomplete decontamination of furnishings and clothes, failure to simultaneously treat 
contact persons, absence of written documents explaining treatment modalities, and the patient’s belonging to a risk group. Even 
though there has not yet been any direct proof of resistance of scabies mites to permethrin, there is a rising number of well-
 documented cases of poor response to this agent. Moxidectin is a new substance now undergoing clinical testing. 

Conclusion: Treatment of scabies according to the guidelines and the additional recommendations reported here should result in 
effective curing, even in cases that are thought to be intractable.
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T he diagnosis of scabies has become more common in 
Germany in recent years (1). The epidemiological 
figures are imprecise, as scabies is not reportable by 

German law (e1). The available data are derived from out-
breaks in communal facilities and shared accommodations 
(which are reportable), diagnosis-related statistics from 
health insurance carriers, and information from phar-
macies on the prescribing and dispensing of drugs against 
scabies (1, 2). According to German federal health reports, 
the number of cases of inpatient treatment for scabies 
(ICD-10 diagnosis code B86) rose from 960 in 2012 to 
10 072 in 2019 (www.gbe-bund.de). Data from the above 
sources are not always reliable or representative, and they 
count or include some patients multiple times; they may 
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therefore be adequate to document rising incidence, but 
without enabling quantification or epidemiological evalu-
ation (1). Above all, the prevalence figures are influenced 
by the faulty use of drugs with an ensuing need for re-
peated treatment, as well as by reinfestation due to incom-
plete decontamination of the patient’s clothes and furnish-
ings. Children are an underappreciated source of infection 
(1), for a number of reasons: scabies infections in children 
are often not detected early (e2) or treated thoroughly 
enough (3), probably involve a greater number of mites, 
and are more likely to be passed on through close physical 
contact with other persons (4). The incidence of scabies, 
like that of other sexually transmitted infections, rose after 
advances in the treatment of HIV (1, e3–e8). While it is 

Prevalence

The diagnosis of scabies has become more common in Ger-
many in recent years, for many possible reasons.

Faulty application

The prevalence figures are influenced above all by the faulty 
use of drugs with an ensuing need for repeated treatment, as 
well as by reinfestation due to incomplete decontamination of 
the patient’s clothes and furnishings. 
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true that the rising incidence of scabies in Germany 
 temporally coincided with a mass migration of asylum-
seekers from Arab and African countries, there is no epi-
demiological evidence of a causal connection (1, 5, e9). 
The migration of low-wage workers and nursing personnel 
from the European Union and economic zones outside Eu-
rope may have played a role (6, e10, e11). In general, peri-
odic increases of scabies incidence have been observed at 
wide temporal intervals, with each increase accompanied 
by similar speculation regarding the causes as today (1).

Learning objectives
This article is intended to enable the reader to:
● know the pathways of transmission of scabies, and 

thus the situations where there is a danger of trans-
mission, and the population groups at elevated 
risk; 

● be acquainted with dermatoscopy—the simplest, 
fasted method of demonstrating mites—as well as 
the recommended treatments and their correct 
modes of application;

● understand the diverse reasons why treatment may 
fail.

The pathogen and its transmission
The pathogen that causes scabies is the host-specific 
human scabies mite (Sarcoptes scabiei varietas 
hominis). The adult female measures ca. 0.3  ×  0.4  
mm and is approximately twice the size as the male 
mite. These parasites can move approximately 2.5 
cm per minute on the warm bodily surface. Pregnant 
females dig superficial passageways called burrows 
(ca. 0.5–5  mm per day) in the stratum corneum and 
generally stay within them for the rest of their life-
time of four to six weeks, laying two to three eggs 
per day (7, 8). The  larvae that hatch from them two 
to three days later (non-ovicidal antiscabies drugs 
must, therefore, remain in the epidermis for at least 
this long) swarm out onto the cutaneous surface and 
go on to develop in skin wrinkles and hair follicles 
into nymphs and then, within 9–17 days, into sex-
ually mature mites, which copulate there (9, 10). The 
male mites die shortly afterward, while the pregnant 
females burrow back into the skin, and the cycle rec-
ommences. 

Multiple defense mechanisms eliminate scabies 
mites by mechanical and immunological means, 
which explains why, once the immune response 
 begins, only around 11 adult female mites are found 
on the skin surface, instead of the otherwise expected 
exponential increase (9):
● washing and bodily hygiene;
● scratching away of mites because of the intense 

pruritus mediated by pruritogenic mite products 
and receptors of the innate immune response (e12), 
and later markedly increased by the specific im-
mune response (e13);

● a cell-mediated immune response to mite antigens 
and mite products, which arises three to six weeks 
after the initial infestation and one to three days 
after a reinfestation (9).

If these defense mechanisms are impaired or absent, 
the mites will become abundant. In the extreme case, 
crusted scabies arises (Box 1), in which the number of 
mites in and on the skin rises into the millions:
● inadequate hygiene
● impaired ability to scratch (e.g., because of immo-

bility)
● absence of itch (e.g., because of immunosuppres-

sion or neurological disease)
● immunosuppression (iatrogenic, e.g., after organ 

transplantation or as the result of intensive topical 
corticosteroid treatment; congenital, as in Down 
syndrome; or by as yet poorly understood mechan-
isms, e.g., in Aboriginal Australians) (e14).

Children as a source of infection

Children are an underappreciated source of infection, for a 
number of reasons: scabies infections in children are often not 
detected early or treated thoroughly enough, probably involve 
a greater number of mites, and are more likely to be passed on 
through close physical contact with other persons.

The pathogen and its transmission

In typical cases of common scabies, only 10-15 adult mites are 
present on the skin surface, because the mites can be washed 
and scratched away, and because a cell-mediated immune re-
sponse begins 3–6 weeks after the infestation.

BOX 1

Risk factors for crusted scabies* 

● Immunosuppression
– drug-induced (systemic and topical corticosteroids,  

immunosuppressants, cytostatic agents, biological 
agents), leukemia, lymphoma, HIV or HTLV-1  
infection, graft-versus-host disease, congenital  
immune defficiencies, Down syndrome

● chronic disease
– severe autoimmune disease, diabetes mellitus,  

liver disease, end-stage renal failure, alcohol and 
drug dependency, malnutrition and undernutrition

● sensory dysfunction of the skin
– sensory neuropathy, spinal cord injury, leprosy,  

syringomyelia, tabes  dorsalis, senile  dementia

● physical impairment
– paresis, paraplegia, severe arthropathy,  

epidermolysis bullosa 

*modified from (11)
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The mites can survive outside the human body and 
remain infectious for 24 to 36 hours at normal room 
temperature (21°  C) in relatively humid air (40–80%) 
(12, 13). They can survive much longer at lower tem-
peratures and higher humidity (e15).

The transmission of a single pregnant mite, or of sev-
eral larvae, suffices to infest another human host. In 
common scabies, this requires intensive skin-to-skin 
contact of at least 5–10 minutes’ duration, as occurs, for 
example, in the breastfeeding or cuddling of an infant, 
sexual intercourse, or the care of nursing-dependent per-
sons (9, 12, 14).

Mites of all stages need somewhat less than 30 
minutes to penetrate the skin; until they succeed in 
doing so, they can be wiped or washed away (13). 
There have been no more than a few scientific studies 
of the number of mites or of their transmission (9, 12, 
13), yet the following assumptions are plausible: 
● The process is faster at sites where the skin is thin 

than at sites with a thick stratum corneum. 
● Nymphs and larvae are not buried under the skin, 

and, in cases with many mites, some adult mites are 
not buried under the skin either. All organisms that 
are on the skin surface, rather than under it, can in-
fest a new host more easily.

Until the specific immune response appears, and 
for some time afterward, the number of mites—and, 
therefore, the transmissibility of infestation—are 
relatively high, but then the number of female mites 
markedly declines (9). Hand-shaking, hugging, and 
medical examinations are not intensive enough forms 
of contact for the transmission of common scabies. 
The contacts of persons with common scabies who 

become infested are usually members of the same 
family or communal living group, or else nursing-
 dependent persons and those who take care of them 
(15). The indirect transmission of the pathogen via 
textiles, furniture, or articles or daily use is rare in 
common scabies, but not entirely negligible (9). In 
forms of scabies with many mites, and particularly in 
crusted scabies, infestation can ensue after even brief 
bodily contact with the patient, or by exposure to ob-
jects used by the patient, or to dandruff (8, 16). In 
summary, the probability of transmission of infes-
tation depends on the number of mites on the skin and 
the duration and frequency of direct bodily contact (8, 
9, 15, 16).

Clinical features
The clinical morphology of scabies can take many 
forms and is largely determined by the number of mites 
and by the patient’s age, immune status, and defensive 
behavior. In common scabies, a markedly pruritic papu-
lar or papulo-vesicular rash with a symmetric pattern of 
involvement arises 2–6 weeks after the initial infes-
tation. In reinfestations, the interval is shortened to one 
or a few days. It is typical of scabies, though not spe-
cific for it, that the itch worsens in the nighttime and in 
the warmth of the bed (the so-called nocturnal crescen-
do) (e16). Whitish, straight or slightly curved mite bur-
rows, 3–7  mm long, are characteristic; at the end of a 
burrow, a small vesicle, pustule, or scale may form 
(Figure 1). Surfaces particularly prone to skin lesions 
include the interdigital spaces and the lateral surfaces 
of the fingers, the edges of the hands, the volar surfaces 
of the wrists, the elbows and axillae, the umbilical 

Immunosuppression

If these defense mechanisms are impaired or absent, the mites will 
become very abundant. In the extreme case, crusted scabies arises, 
in which the number of mites in and on the skin rises into the thou-
sands or millions.

Intensive skin-to-skin contact

In common scabies (in which only a few mites are present), 
the pathogen is generally transmitted mainly by protracted and 
intensive skin-to-skin contact; in crusted scabies, it can also be 
transmitted by exposure to mite-bearing objects and dandruff. 

Figure 1: a) clinical and b) dermoscopic findings of a mite burrow, with demonstration of the mite (arrow) 

a b
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 region, the waistline, the buttocks, the medial surface 
of the thighs, and the dorsa and edges of the feet; in 
women, the breasts, and particularly the areolae, and, in 
men, the penis and the scrotum, and thus any and all 
body regions with a thin stratum corneum and a low 
density of sebaceous gland follicles (15). Pruritus leads 
to scratching and thereby to the rapid excoriation and 
crusting of many lesions, resulting in a dermatitis-like 
appearance (16). The clinical appearance can be 
markedly changed by intensive hygiene (“well-
groomed scabies”) or pretreatment with topical steroids 
(“scabies incognito”). The bothersome itch often 
 disturbs the patient’s sleep, leading to daytime fatigue, 
impaired concentration, and reduced productivity. Stig-
matization, social isolation, embarrassment, and de-
pression are further potential consequences (8).

Infants and toddlers often have severe, extensive, 
sometimes impetiginous skin changes; these fre-
quently affect the palms and soles, and occasionally 
the scalp and face (“infantile scabies”) (3). In addition 
to papules, vesicles and pustules are more common in 

this age group; there are hardly any excoriations, as 
defensive behavior (scratching) is limited. The first 
skin changes can be seen as early as the end of the 
neonatal period (“neonatal scabies”) (e17). Atypical 
constellations with involvement of the head and trunk 
are also found more frequently in elderly persons with 
impaired immune defenses (8, 17). Often, in elderly, 
nursing- dependent persons, only clothed areas of the 
bodies are affected; in patients with dementia, pruri-
tus may be entirely absent (18).

Nodular scabies particularly tends to affect small 
children and the elderly and is characterized by 
coarse, round nodules 5–20  mm in size, which are 
red, reddish-brown, or livid in color. The nodules ap-
pear preferentially on the penis and scrotum, in the in-
guinal and perianal regions, and in the region of the 
axillae. The nodules may be caused by deeper pen-
etration of the scabies mite and a stronger and longer-
lasting immune reaction (e18). Scabies nodules may 
persist for months even after successful treatment 
(“post-scabietic papules”) (e19). Vesicles (“bullous 
scabies”) are unusual and are mainly seen in elderly 
patients (8, e20).

In crusted scabies, the number of mites rises into 
the millions because of uninhibited multiplication 
(Box 1) (18). The clinical picture is dominated by 
massive local or diffuse hyperkeratoses on an 
 erythematous background, with crusting and fissures 
on the hands, feet, elbows, head, and neck (15). The 
nails are often thickened, discolored, and dystrophic. 
Pruritus is mild or absent because of the absence of an 
immune response, among other reasons. The lymph 
nodes are often swollen. Eosinophila is common, and 
an elevated IgE titer is almost always present (8, 16, 
17). Because of its unusual clinical features, crusted 
scabies usually remains unrecognized for a long time, 
with the result that persons with this illness often 
cause outbreaks in communal facilities (18).

The most common complication of scabies is bac-
terial infection of the excoriations with Streptococcus 
pyogenes and Staphylococcus aureus, leading to 
 contagious impetigo, ecthyma, erysipelas, furuncles, 
abscesses, lymphadenitis, and even bacteremia and 
sepsis (8, 16). Scabies mites predispose to bacterial 
infection by inhibiting the three pathways of the com-
plement system (e21) as well as by inducing scratch-
ing of the skin, leading to damage of the epithelial 
barrier (e22). Post-streptococcal glomerulonephritis 
is hardly ever seen in the developed world because of 
good hygiene; in less well-developed countries with 
warm climates, it is a common enough cause of 

Clinical features

a markedly pruritic papular or papulo-vesicular rash with a 
symmetric pattern of involvement that is most prominent at 
certain typical sites of predilection.

Nodular scabies

Nodular scabies is characterized by inflammatory nodules that 
appear preferentially on the penis and scrotum and in the in-
guinal, perianal, and axillary regions.

BOX 2

Consensus criteria for the diagnosis of scabies, issued by 
the International Alliance for the Control of Scabies (21)

A Confirmed scabies meets at least one of the following criteria:
A1 mites, eggs or feces on light microscopy of skin samples
A2 mites, eggs or feces visualized on an individual using a high-powered 

imaging device
A3 mite visualized on an individual using dermoscopy

B Clinical scabies meets at least one of the following criteria:
B1 scabies burrows
B2 typical lesions affecting male genitalia
B3 typical lesions in a typical distribution and two history features

C Suspected scabies meets one of the following criteria: 
C1 typical lesions in a typical distribution and one history feature
C2 atypical lesions or atypical distribution and two history features

History features
 – itch
 – positive contact history

The 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.
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chronic renal failure and reduced life expectancy to 

be of health-economic relevance (6). 

Diagnostic evaluation
The only proof of the diagnosis of scabies is demonstra-

tion of a scabies mite, its eggs, or feces pellets (scy-

bala). The classic mode of establishing the diagnosis is 

by opening the end of an intact mite burrow with a 

sharp instrument and inspecting its contents in the light 

microscope under loupe vision (15). Dermatoscopy 

offers an alternative, noninvasive, faster and more 

 sensitive mode of evaluation. In the most recent 

 publication on the subject, the reported sensitivity and 

specificity of dermoscopy were 98.3% and 88.5%, re-

spectively (19). The examiner looks for a dark triangle 

corresponding to the head, thorax and anterior leg pairs 

of the mite (“kite sign”), in connection with the air-

 containing intracorneal burrow system (“wake sign”) 

(Figure 1). The edges of the mite burrow may be pig-

mented by melanin-containing feces (“grey-edged line 

sign”) (e23). Unfortunately, living and dead mites 

 cannot be reliably distinguished from each other at the 

customary 10x magnification, and the method is unsuit-

able for use in patients with highly pigmented skin. 

 Videodermoscopy at 70 to 1000x does enable a deter-

mination whether mites are alive (with the aid of 

 recently described criteria such as the “hydrangea 

sign”) (20). Yet, for videodermatoscopy as for confocal 

laser microscopy and optical coherence tomography 

(e24), the effort and expense limit its widespread use (7, 

16, 21).

An expert panel recently developed consensus 

criteria for the standardized establishment of the diag-

nosis of scabies (Box 2) (21). A definitive diagnosis 

requires the demonstration of mites, eggs, and feces 

by light microscopy, dermoscopy, or another high-

resolution imaging method. “Clinical scabies” and 

“suspected scabies” can be diagnosed from the his-

tory and physical examination alone; this should only 

be done if other elements of the differential diagnosis 

seem less likely. 

Treatment
As the typical symptoms of the disease are directly as-

sociated with infestation by scabies mites, the elimin-

ation of the organisms is the main goal of treatment 

(e25–e28). The drugs used for this purpose are classified 

as either acaricidal (mite-killing) or ovicidal (egg-

 killing). They are either topically applied or ingested for 

systemic use. The mode of correct topical application is 

more complex than usually thought and is not always de-

scribed in the accompanying information for physicians.

In Germany, the Federal Institute for Drugs and Medi-

cal Devices (BfArM) approved permethrin on the basis 

of a single-armed, multicenter trial (22), and it 

 approved oral ivermectin in 2016 in an accelerated ap-

proval procedure. The treatment recommendations are, 

therefore, oriented toward randomized, controlled 

trials, independently of the approval data or pertinent 

meta-analyses (23, 24). The evidence for the drug 

 therapies used in Germany is presented in Figure 2 
(23).

 The treatment of first choice is the topical application 

of permethrin in lipophilic vesicles at a concentration of 

5% (23–25). Permethrin is a so-called open channel 

blocker that exerts both acaricidal and ovicidal effects 

Crusted scabies
Crusted scabies differs from common scabies in its clinical pic-
ture, which is dominated by massive local or diffuse hyperkera-
toses on an erythematous background, with crusting and fis-
sures on the hands, feet, elbows, head, and neck.

The most common complication
Bacterial superinfection with group A beta-hemolytic strepto-
cocci and with Staphylococcus aureus is the most common 
complication of scabies.

FIGURE 2 Forest plot for 
comparing the 
 efficacy of different 
treatments. Differ-
ences in cure rates 
are shown in a 
 direct comparison of 
the treatments indi-
cated [95% confi-
dence interval] 
(modified from [23]).

placebo vs.ivermectin

permethrin vs. ivermectin

benzoyl benzoate vs. ivermectin

crotamiton vs. permethrin

0.64 [0.44; 0.84]

−0.28 [–0.43; –0.13]

0.24 [–0.01; 0.49]

0.19 [0.01; 0.38]

First agent superior Second agent superior
–0.5 0 0.5 1.0
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by inducing the dysregulation of voltage-dependent  sodium chan-

nels in neurons (e29). According to the  accompanying in-

formation for physicians, it should be applied once externally on 

the patient’s entire integument in cases of common scabies (e30). 

For an adult patient, at least 25–30  g should be applied meticu-

lously and evenly (for children aged 6–12, up to 15 g; for children 

aged 2 months to 5 years, up to 7.5 g) (26). The skin should kept 

dry for at least 30 minutes beforehand, as permethrin is lipophilic, 

and hydration of the stratum corneum by washing, showering, or 

bathing lessens its cutaneous bioavailability. After application, 

the preparation should be allowed to soak into the skin for 5–10  

minutes before the skin is covered with clothing; washing should 

be avoided for at least 8 and preferably 12 hours (26). Mild pruri-

tus or paresthesia can arise after application, particularly in 

Diagnostic evaluation
Dermoscopy is the simplest, fastest method of demonstrating the 
 pathogen. It cannot reliably determine the viability of mites, at usual 
 magnifications of 10x or 20x, but at higher magnifications. 

Treatment I
Topical permethrin, topical crotamiton, topical benzyl benzoate, and iver-
mectin are the main drugs for the elimination of scabies. The recommen-
dations for application must be followed in detail for the treatment to be 
successful. 

FIGURE 3

Forest plot for a comparison of efficacy (cure rates) 1, 2, and 4 weeks after treatment with either topically applied 5% permethrin cream or systemically administered 
ivermectin  200 μg/kg KG p.o. [95% confidence interval] (modified from [24]).  
p.o.. per os

1 week after treatment

Bacheware (2009)

Meenakshi (2014)

Rohatgi (2013)

Sharma (2011)

Usha (2000)

Wankhade (2016)

total

0.65 [0.42; 1.02] 13.1%

0.62 [0.46; 0.82] 22.7%

0.82 [0.60; 1.12] 21.0%

0.48 [0.33; 0.71] 16.2%

0.32 [0.12; 0.90]  3.1%

0.74 [0.56; 0.98] 23.8%

2 weeks after treatment

Bachewar (2009)

Mushtaq (2010)

Rohatgi (2013)

Sharma (2011)

Usha (2009)

total

1.00 [0.79; 1.27] 21.7%

1.15 [0.76; 1.74] 12.0%

0.98 [0.86; 1.11] 31.1%

0.86 [0.71; 1.05] 24.9%

0.51 [0.32; 0.81] 10.3%

4 weeks after treatment

Sharma (2011) 1.00 [0.86; 1.16] 100%

Permethrin 5% topical cream superior  Ivermectin 200 μg/kg p.o. superior
0 0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6 1.8

I2 = 61% 
P = 0.28

I2 = 35% 
P < 0.001
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markedly eczematous skin. Close bodily contact should 
be avoided for 36 hours (1). Repeated  application in 
7–10 days is recommended by us (but not in the formal 
information for physicians), as there have been many 
reports of treatment failures; recurrences should always 
be treated with  repeated application (1, 15, 27). Because 
inadequate or  incomplete treatment of the entire skin is 
common, low-viscosity extemporaneous preparations 
with the same permethrin  concentration may be useful, 
particularly for patients with dense body hair (28). An 
alternative with comparable efficacy (but one that 
requires more effort) is the topical application of cro-
tamiton 5% or 10% on three to five consecutive days, 
or of benzyl benzoate 25% (10% for children) on three 
consecutive days (23). Both of these substances are 
acaricidal and ovicidal; crotamiton also counteracts 
itch. Both substances can irritate the skin. 

Ivermectin for topical use (1%) is not approved for 
the treatment of scabies in Germany and cannot be ob-
tained with a prescription (e32).

Ivermectin tablets (3 mg) are approved and avail-
able for the systemic treatment of scabies. The recom-
mended dose is 200  µg/kg of body weight, from a 
body weight of 15 kg and up (thus, for a 75-kg patient, 
five 3-mg tablets) (15, 29, e33). As ivermectin is mean-
while considered essentially harmless for children 
under 15 kg as well (29, 30, e34, e35), a syrup contain-
ing ivermectin (400  µg/mL) was recently developed as 
an extemporaneous preparation for this age group (31). 
Ivermectin exerts its effect by blocking the neurotrans-
mitter gamma-aminobutyric acid (GABA); it interacts 
with glycine, histamine, and nicotinic acetylcholine re-
ceptors (e36). Ivermectin is only acaricidal and not 
ovicidal; thus, repeated treatment after 7 to 14 days is 
necessary, so that all larvae that were still unhatched at 
the time of the initial treatment can be killed before at-
taining reproductive maturity. For pregnant and nursing 
women, permethrin can be given topically, and in 
some cases ivermectin, as an off-label drug (i.e., des-
pite the lack of official approval), after meticulous 
evaluation of the benefits and risks and with the pa-
tient’s informed consent (15, e37, e38). The evidence 
for topical first-line treatment with permethrin is 
 derived mainly from its greater efficacy compared to 
systemic ivermectin in comparative trials (Figure 3) 
(24).

In patients with crusted scabies, combined repeated 
treatment with permethrin cream (e.g., daily for one 
week, and then twice weekly till healing) and ivermectin 
tablets (e.g., on days 1, 2, 8, 9, and 15, and possibly also 
on days 22 and 29) is recommended (15, 27). More-

over, topical keratolysis with an externally applied 
agent containing salicylic acid or urea is required, and 
marked hyperkeratoses may need to be mechanically 
removed. 

In the future, moxidectin may be a suitable treat-
ment for scabies (e39, e40). Initial clinical data show 
good efficacy, particularly because this agent has a 
much longer half-life than ivermectin and thus may 
only need to be given once (32). Yet neither the safety 
of moxidectin nor its efficacy against scabies has yet 
been adequately demonstrated (e41). The development 
of a vaccine against scabies appears to be possible, but 
has not yet been accomplished (e42).

Decontamination measures
The success of treatment depends on the simultaneous 
treatment of all close contacts of the patient, generally 
 including all of the members of his or her family or 
 persons sharing close quarters (e.g., carers for small 
children and visiting nurses). For asymptomatic contacts, 
a single treatment with permethrin or ivermectin suffices 
(off-label use, and therefore at the contact person’s 
 expense) (15).

The importance of additional measures accom-
panying treatment (Box 3) is directly related to the 
mite burden of the individual patient and to the 
number of patients involved in an outbreak. As 
scabies mites survive no longer than a short time 

Treatment II

Oral moxidectin may become an effective single-dose treat-
ment of scabies in the future. 

Decontamination measures
The importance of additional measures accompanying 
 treatment is directly related to the mite burden of the individual 
patient and to the number of patients involved in an outbreak.

BOX 3

Recommended decontamination measures for scabies* 

● machine washing of all recently used textiles (underwear, pyjamas, bed linen, 
towels) at a temperature of at least 50°C for at least 35 minutes

● storage of remaining clothing and other articles with recent prolonged bodily 
contact (shoes, stuffed toy animals, etc.) for at least 3–4 days at a temperature 
of at least 21°C in a dry location in closed plastic bags, or alternatively, 
 freezing at a temperature below −10°C for at least 5 hours (this is according to 
recent data [34]; earlier recommendations [15, 33] were for a temperature 
below −25°C)

● cleaning of all contact surfaces

● vacuuming of upholstered furniture, cushions, beds, mattresses, carpets, 
floors, and automobile seats

●  disposable gloves should be worn during all of these tasks 

*modified from (2, 15, 33–35, e31)
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away from the human host, professional pest control 
management of interior rooms is unnecessary. 
 Disinfection measures are ineffective. 

Highly contagious patients should be treated as in-
patients in isolation. Personnel entering the room, and 
especially those coming in close contact with the pa-
tient, should wear a protective gown, head covering, 
mask, overshoes, and gloves. Once the patient has 
been discharged, the mattress and other objects that 
have been in intensive or protracted contact with the 
patient’s skin should be autoclaved or thoroughly 
cleaned and not used for one to two weeks (33). Dis-
posable articles should be used preferentially. The 
other recommendations listed in Box 3 apply.

Procedure in case of a scabies outbreak
For the last two decades, scabies outbreaks have be-
come increasingly common in Germany in communal-
living institutions, such as old people’s and nursing 
homes, homes for the disabled, and hospitals, in which 
people have frequent and close bodily contact with each 
other. Such outbreaks usually have their origin in a 

highly contagious elderly, chronically ill, or otherwise 
immune-compromised person (the “core transmitter”) 
suffering from crusted scabies that has gone unrecog-
nized or has been misdiagnosed (36). Controlling an 
outbreak requires considerable expense, manpower 
time, and organizational effort, as summarized in Box 4 
and discussed in greater detail in pertinent publications 
(15, 37, e43–e45).

The causes of treatment failure
Along with the rise in documented cases of scabies 

in Germany, there has also been a rise in well-docu-
mented cases of inadequate efficacy of permethrin (1, 
38, e46). This suspicion of resistance to permethrin is 
hard to confirm without  established in vitro testing, yet 
it is justified once there have been multiple, correctly 
administered, but  nonetheless unsuccessful attempts at 
treatment, including all appropriate accompanying 
measures. Genetic resistance on the basis of a knock-
down (kdr) mutation that neutralizes the pharmacody-
namic effect of permethrin on voltage-dependent so-
dium channels has only been described to date in ca-
nine mites, and not in the human scabies mite (e47, 
e48). It seems more likely that the repeated application 
of permethrin in sublethal doses induces elimination 
enzymes in the mites, such as esterases, glutathione 
s-transferases, oxygenases, and CYP450, which can 
lead to a diminution of the permethrin effect. Meta-
bolic resistance of this type has been shown in canine 
mites, but it has only been documented once, indi-
rectly, for human mites (e47–e49). It might be com-
batted by giving permethrin at a higher concentration 
at the sites where it is needed, but this has not been 
studied for possible toxic effects. A polymorphism in 
the p-glyoprotein gene is under discussion as a 
 possible genetic resistance factor against ivermectin 
(e50). In summary, there is as yet no definitive proof 
that the resistance mechanisms mentioned here are 
 active in human scabies mites. 

Proven causes of a lack of response to treatment 
also include errors in application (particularly of 
 topical agents), the omission of repeated treatment, 
 inadequate compliance, reinfestation because of 
 incomplete decontamination of the patient’s environ-
ment and the lack of simultaneous treatment of 
 contacts, along with the failure to provide written 
 information about the measures that are required (4, 
39, 40, e51). Moreover, experimental studies suggest 
that the cutaneous bioavailability of permethrin is 
 lessened in children and patients with a markedly 
 impaired barrier, with the result that the minimal 

The procedure in case of a scabies outbreak

The control of a scabies outbreak in a communal facility is a 
highly complex matter and requires coordinated measures 
under the direction of a leadership team. 

The causes of treatment failure

The faulty application of topical antiscabies drugs, poor com-
pliance, and the lack of repeated treatment, decontamination 
measures, understandable written information, and simulta-
neous treatment of contact individuals are all well-documented 
causes of the failure of treatment for scabies. 

BOX 4

The recommended procedure in case of a scabies outbreak* 

● reporting to the responsible health office

● formation of a leadership team: good planning, organization, and information 
of all participants

● clarification of the absorption of costs by health insurance carriers and/or 
 professional associations

● synchronous initial examination: triage of cases into severely infested (iso-
lation, hospitalization), definitely/possibly infested (multiple treatments), and 
not infested (single treatment)

● synchronous treatment of all infested persons on days 1 and 8 (–15) with 
 ivermectin, or by trained nursing staff on days 1, 2, and 8 (–15) with per -
methrin

● synchronous individual treamtent of all contact persons on day 1, including 
contact persons outside the facility where the outbreak occurred 

● avoidance of bodily contact for at least 36 hours after treatment

● intensive decontamination measures according to current recommendations

● follow-up examinations 14, 28, and 42 days after treatment

*modified from (15, 37)
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 effective inhibitory concentration of the drug may not be reach-
ed for a long enough time. 

On the other hand, treatment resistance may be only apparent but 
not real, because mites that have been killed can be distinguished 
only with difficulty, or not at all, from living mites with the usual 
dermoscopic techniques for several days after their death; high 
magnification is needed for this purpose (20). Moreover, the release 
of antigens from decomposing mites after effective treatment may 
lead to an increase in, or persistence of, the  inflammatory reaction 
(e52, e53). Finally, some patients can  develop psychogenic pruritus, 
at least transiently, which may then develop into a pathological fix-
ation or even an isolated delusion (e54).

In our experience, the management of supposedly intractable 
cases of scabies in conformity with the guidelines and all of the 
additional expert recommendations discussed here (1, 2, 15, 27, 
38) results in a cure in several cases. 
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Question 1
How long can scabies mites live away from the human body at a 
room temperature of 21°C and 40–80% relative humidity?
a) 30–60 minutes
b) 8–12 hours
c) 24–36 hours
d) 9–17 days
e) 4–6 weeks

Question 2
Which of the following activities with infants has the highest chance 
of leading to the transmission of a scabies mite?
a) feeding
 b) breastfeeding 
c) caressing
 d) changing diapers
e) bathing

Question 3
Which of the following is a common cause of treatment failure?
a) resistance of mites to benzyl benzoate
b) asynchronous treatment of the infested individuals
c) resistance of mites to moxidectin
d) bodily contact with infected persons 72 hours after treatment
e) use of permethrin after its expiration date

Question 4
Which of the following decontamination measures is of no use in 
the home of one or more persons who are infested with scabies? 
a) washing recently used bed linen at 60°C
b) storing recently worn slippers in a closed plastic bag for three days
c) disinfecting all doorknobs
d) vacuuming all cushions and upholstery
e) freezing recently used stuffed animals at −18°C for at least 5 hours

Question 5
What is the most reliable way to diagnose scabies?
a) the demonstration of mites by dermoscopy
b) a history of itch of recent onset
c) a positive contact history
d) the demonstration of burrows at sites of predilection
e) the demonstration of papules on the genitals

Question 6
What side effect can be expected most frequently after  
topical treatment with permethrin cream? 
a) bacterial superinfection
b) allergic contact dermatitis
c) eosinophilia
d) worsening of itch
e) drug rash

Question 7
A three-month-old infant presents with marked scabies on the 
hands and feet, while the parents have no signs or symptoms of the 
disease. No treatment for scabies has yet been provided. Which of 
the following should be borne in mind with respect to treatment? 
a) Permethrin has not been approved for use in infants.
b) Oral ivermectin therapy is the safest treatment for infants. 
c) The parents need not be treated, as they have no signs or symptoms. 
d) Only benzyl benzoate is approved for use up to the age of 12 months. 
e) Permethrin must be applied on the entire body.

Question 8
A man weighing 75 kg is to be treated with permethrin.  
At what dose should he be treated?
 a)  5 mg, b) 10 mg, c) 15 mg, d) 20 mg, e) 25 mg

Question 9
What disease is associated with an elevated risk of crusted 
scabies? 
a) hypertension
 b) diabetes mellitus
c) depression
d) atrial fibrillation
e) hyperthyroidism

Question 10
Who is the usual source of further infestations in outbreaks of 
scabies in communal living facilities?
a) a resident with crusted scabies
b) a visitor
c) a nurse
d) a member of the housekeeping staff
e) an external contractor working in the facility

►Participation is possible only via the Internet: cme.aerzteblatt.de
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