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Purpose of review

In industrialized countries, epidemics of scabies are mainly described within families or

in institutions such as healthcare settings. Control of institutional scabies is associated

with a considerable working and economic burden, but guidelines for the management

are scarce.

Recent findings

The prevalence of institutional scabies is probably underestimated. Identified risk

factors for institutional scabies outbreaks include the institution type, extensive physical

contact with patients and movement of patients, the existence of crusted scabies, a long

diagnostic delay and failures in implementation of infection control or treatment plans.

Atypical clinical features (hyperinfestation, scabies in the elderly or in children) may be

misdiagnosed.

Control of institutional scabies outbreaks relies on prompt recognition of the index case,

constitution of an outbreak management team, determination of the extent of the

outbreak and risk factors for spread, immediate implementation of infection control

practices, adequate education of all involved persons, simultaneous treatment of cases

and of all exposed individuals and concomitant environmental disinfection. Prolonged

surveillance is imperative to eradicate scabies.

Summary

The inclusion of institutionalized patients in randomized controlled trials would be

beneficial as present data concerning scabicide effectiveness are obtained from trials

that recruited individual participants and do not take into account a global strategy.

Keywords

crusted scabies, healthcare settings, outbreak, scabies

Curr Opin Infect Dis 23:111–118
� 2010 Wolters Kluwer Health | Lippincott Williams & Wilkins
0951-7375
Introduction

Scabies is a contagious, parasitic dermatosis with world-

wide distribution that affects 300 million individuals

annually, encompassing all age groups and social classes

[1].

In industrialized countries, scabies occurs sporadically in

outbreaks in healthcare settings, including long-term care

facilities, nursing homes, acute care facilities and orpha-

nages. Although scabies is associated with discomfort,

morbidity and mortality are usually the result of second-

ary bacterial superinfection. Control of institutional

scabies is associated with a considerable working and

economic burden including prolongation of hospitaliz-

ation, ward closures, patient’s treatment and environ-

mental disinfection procedures, laundry and extra staffing

[2��,3,4]. In addition, scabies outbreaks may lead to

adverse public perception of the establishment and to

panic among the residents’ family members. If there are

several national guidelines for the treatment of individual
opyright © Lippincott Williams & Wilkins. Unauth
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cases of scabies, detailed guidelines for the management

of institutional epidemic of scabies are scarce.

The aim of this review is to highlight and discuss inter-

esting developments in recent literature concerning sca-

bies in healthcare settings, focusing on its epidemiology

and therapeutic strategy.
Current knowledge about scabies
Management of institutional scabies outbreaks requires

updated knowledge about scabies.

Description

Scabies is a parasitic dermatosis caused by the acarine itch

mite Sarcoptes scabiei var hominis.

Clinical symptoms result from a delayed (2–6 weeks to

several months) host immune response to the mite [5].

Hypersensitivity reactions in case of reinfestation occur

within a few days. The parasitic burden is usually low
orized reproduction of this article is prohibited.
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(around 5–10 mites) and person-to-person transmission

requires close skin contact. By contrast, the numerous

mites found in severe scabies (up to millions) facilitate

transmission through the environment (fomites, bedding,

clothing or other inanimate objects) as S. scabiei may

survive outside the host for 24–36 h [6].

Classic scabies manifests as generalized intensive prur-

itus with nocturnal predominance, inflammatory papules

typically located on interdigital spaces of the hands,

wrists, armpits, buttocks, male genitalia and areolas.

Specific signs (linear burrows with a small pearl-like

vesicule at the distal end) and scabious nodules may

be absent or hidden by nonspecific lesions such as excor-

iations, eczematization or impetiginization. During the

later stages of the disease, scabietic infestation is sus-

pected by the presence of burrows but the diagnosis is

microscopically confirmed when skin scrapings reveal

mites, eggs or mite faeces [1]. New methods like epilu-

miniscence microscopy may increase sensitivity of skin

scraping tests and, thus, limit false negative results [7,8].

Available treatments

Treatment of classic scabies may be topical or by the oral

route (Table 1) [9��,10–18,19�,20,21]. In most countries,

the choice of available and licensed scabicides is restricted.

Topical scabicides have neurotoxic effects on mites,

larvae and eggs. Although methodological quality varied

between trials, a recent meta-analysis suggests that

topical permethrin is the most effective scabicide [19�].

Ivermectin interrupts gamma-aminobutyric acid

(GABA)-induced neurotransmission of many parasites

(including mites). The results of a few randomized con-

trolled trials (RCTs) make it difficult to evaluate the

value of ivermectin compared with the main topical

treatments; indeed, significant statistical heterogeneity

and methodological weaknesses should be noticed in

RCTs (i.e. differences in drug regimen or length of

follow-up) [1,19�]. The recommended dosing regimen

should be one oral dose of 200 mg/kg repeated on day 14

because of a possible lack of ovicidal effect [1,22]. A

single dose of ivermectin could explain some treatment

failure [23�].

Oral treatment should be preferred when topical therapy

seems difficult to apply [1]. Oral ivermectin is con-

venient, allowing better patient compliance, and has

been reported to be useful as a mass treatment in con-

trolling endemic and epidemic scabies [24]; however, the

level of evidence in healthcare settings is low [25,26].

Ivermectin is an interesting therapeutic option for scabies

institutional outbreaks necessitating a large-scale treat-

ment that should be performed simultaneously for all

cases and contacts [2��].
opyright © Lippincott Williams & Wilkins. Unautho
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Assessing the prevalence or associated risk factors of

institutional scabies is difficult, thus making this infor-

mation scarce.

Prevalence of scabies among healthcare settings

In industrialized countries, scabies occurs sporadically

either in individuals or in outbreaks in healthcare institu-

tions, including nursing homes [13–18,19�,20–22,23�,

24–27], long-term care facilities [5,28–30], acute care

hospitals [3,31–34] and orphanages [35]. The prevalence

of scabies is underestimated, as it is not a notifiable

disease in most countries, including in healthcare set-

tings. Moreover, scabies institutional outbreaks are

underreported [36] as scabies carries a socially negative

connotation and may be associated with economical

prejudice for institutions, whether public or private.

Few questionnaire-based surveys studied prevalence of

institutional scabies (details in Table 2) [5,37–38,39�].

Vorou et al. [40��] studied epidemiological characteristics

of 19 outbreaks. The mean duration was 14.5 weeks

(range 4–52 weeks). The mean number of infested

patients was 18 (range 3–82), with a mean attack rate

of 12.9% (range 4–40%). The mean number of infested

healthcare workers (HCWs) was 39 (range 6–278), with a

mean attack rate of 34.6% (range 7–88%).

Risk factors for institutional epidemics

Risk factors for institutional scabies were mainly ident-

ified through outbreaks reports or retrospective question-

naire-based studies.

Factors depending on institution

Long-term care institutions tend to report scabies more

often than acute care hospitals [5,41�]. An epidemiolo-

gical survey showed that hospitals that possessed acute

care and long-term care wards indicated higher preva-

lence of scabies [39�]. A large sized institution (number of

residents and HCWs) [5,39�] and extensive physical

contact with infested patients [2��,3,33,40��,42] are risk

factors for the development of scabies. Some authors

hypothesized that patient turnover was one of the most

important factors to assess the risk of onset of scabies

[39�,43].

Factors linked with patients’ characteristics

Patients with crusted scabies serve as a reservoir for the

mite [40��] and hyperinfestation facilitates transmission

through the environment. In a review of 20 hospital

outbreaks of scabies, 16 of 19 index cases were considered

to have crusted scabies or a variant [36]. Another review

analysed 19 outbreaks: all but one of the index patients

had crusted scabies [40��]. These results, however, may

be submitted to a nonnegligible publication bias. In case
rized reproduction of this article is prohibited.
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of outbreaks in healthcare institutions, a considerable

number of residents, once infested, are at risk of devel-

oping crusted scabies because of their underlying medical

condition [42]. Movement of patients without assistance

has been shown to be a dementia-specific risk factor for

scabies [odds ratio (OR)¼ 11.3, 95% confidence interval:

2.9–44.8] [44]. Intrafacility transfers of individuals would

then contribute to persistent epidemics [45].

Factors related to management of scabies

The institutional outbreaks of scabies are usually the

result/consequence of delay in diagnosing scabies in an

infested patient [33,40��,42,45]. Misdiagnosis of crusted

scabies is caused by lack of itching in some patients, a

relatively long incubation period and/or clinicians being

unfamiliar with the disease [39�]. In addition, these

patients are frequently treated with topical or systemic

steroids, which may mask symptoms [43]. Then, in some

outbreaks, investigation for scabies only began when

HCWs developed itching [40��]. To date, there is no

general policy for early and systematic detection of

scabies for newcomers to a healthcare setting [46].

Failures in implementation of treatment plan have been

associated with persistent epidemic, including:
(1) i
riz
nsufficient appreciation of the extent of the outbreak

[42,45];
(2) l
ack of attention to individual protection measures

(like use of short-sleeved coats [47]) [3,33,43,48];
(3) i
nfested asymptomatic contacts as well as thera-

peutic failures due to resistance or re-infestation

[40��,42,45];
(4) i
ncomplete postintervention monitoring [42,45].
Atypical clinical features

Scabies may present with atypical clinical features, thus

potentially delaying the diagnosis.

Crusted scabies variant

Crusted scabies is a highly contagious hyperinfestation

variant of scabies.

It develops in immunocompromised patients, including

HIV-infected or human T cell leukemia/lymphoma virus

type 1 (HTLV-I)-infected patients, organ transplant

recipients, institutionalized elderly or debilitated indi-

viduals as well as those receiving immunosuppressive

medications or long-term topical corticosteroids [40��].

The common feature is a depressed immunity [49] and/or

absence of scratching. Crusted scabies is a scaly derma-

tosis, with common involvement of the nails and

occasional generalized lymphadenopathy. Burrows are

frequently absent or masked. Staphylococcal superinfec-

tion may complicate crusted scabies increasing morbidity

and even mortality [40��].
ed reproduction of this article is prohibited.



C

Scabies in healthcare settings Bouvresse and Chosidow 115

Table 3 Epidemiological definitions during scabies institutional outbreak

Denomination Definition Note

Suspected case Patients and hospital caregivers who had presented with
symptoms suggesting scabies infestation during the
outbreak period

Attempts should be made to confirm the diagnosis
of scabies through direct microscopic examinations
of Sarcoptes scabiei

Definite case
Common scabies

Person with pruritic rash with a typical clinical
presentation� findings of mites at skin scraping

OR atypical rash with evidence of scabies at skin scrapings
Crusted scabies

Erythematous lesions and scales, with or without itching
with detection of numerous mites at scrapings

Contacts Contacts should be categorized into several groups according
to how close their relation was with the index case.

First circle Persons having had intimate or prolonged, direct
skin-to-skin contact with an infested person

e.g. hospital caregivers, sexual partners, family members

Second circle Persons working, residing or admitted in the ward/institution
during the outbreak period

Third circle Persons having been visiting occasionally the institution and
household members of persons visiting frequently the
healthcare setting

Data from [54��].
Scabies in the elderly

The clinical picture in the elderly can be atypical, with

papules and persistent nodular lesions [50]. The lesions

preferentially involve the trunk and nonexceptionally the

scalp [13] or the back for bedridden patients [33]. It is

hypothesized that scabies may present differently in the

extreme elderly because the skin harbouring the mite

is different.

Scabies in healthcare workers

Infested HCWs may present with lesions involving

abdomen, axillary folds, thighs and groin rather than

interdigital spaces of the hands or wrists. This atypical

distribution has been attributed to the specific hand

hygiene frequently used in the HCWs [51].

Scabies in infants and children

In younger patients, lesions are vesicles, and nodules fre-

quently involving face, scalp, palms and soles. Eczematiza-

tion and impetigo are common. Pruritus should be sus-

pected in infants in case of irritability, eating or sleeping

disturbance [1]. Young children may be moresusceptible to

scabies because of their close exposure to family members

and their thinner skin. In a large institutional outbreak

report, it was observed that five (56%) of the nine infested

household members were small children (mean age:

3.2 years) who were not adequately preventively treated.

The authors hypothesized that the infestation of children

was a key factor in healthcare-related scabies outbreaks,

thus explaining reinfestation within families [2��].
Management of institutional scabies
Management of institutional scabies has never been eval-

uated in RCTs, but the following height-step strategy

should be advocated.
opyright © Lippincott Williams & Wilkins. Unauth
Step 1: prompt recognition of the index case

The onset of scabies in a staff person who has had scabies

before can be an early warning sign of undetected scabies

in a patient. Diagnosis should be microscopically con-

firmed [31,40��,45,52].

Step 2: constitution of an outbreak management team

The management of these outbreaks can best be handled

by outbreak management teams, ideally consisting of

members of the medical and nursing staff, representa-

tives from the pharmacy and local centres for disease

control and prevention, a dermatologist and microbiolo-

gist [43,53�,54��]. Failure to coordinate notification, edu-

cation, treatment and disinfection leads to failure to

control scabies epidemics [43,52,55]. The team’s mis-

sions are summed up as follows (outbreak management

team tasks):
(1) I
ori
mplementation of an active programme for early

detection of infested patients and staff with identi-

fication of persons to be treated.
(2) N
otification to the local health department of any

outbreak that may have community implications,

including possible spread by patients or staff to other

institutions.
(3) E
ducation of the staff that should be involved in

coordinating scabies control.
(4) I
mplementation of a model treatment plan to stop

scabies epidemic. This plan coordinates treatment of

all persons exposed, isolation of infected patients,

environmental disinfection as well as education and

reassurance of the staff. Scheduling treatment time

and coordinating therapy is necessary as treatment is

of low risk, but cumbersome because many individ-

uals need to be treated.
(5) E
stablishing surveillance plan.
zed reproduction of this article is prohibited.
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Step 3: infection detection and surveillance measures
(1) R
opy
ecords must be maintained with patient identifi-

cation, roommate(s) name(s), skin scraping status and

identification of all staff who provided hands-on care

to the patient before implementation of infection

control measures. Active case finding includes con-

tact tracing of patients and family members having

been in contact with index cases.
(2) E
pidemiologic and clinical data should be reviewed

to determine the extent of the outbreak and risk

factors for spread (http://www.cdc.gov/scabies/hcp/

index.html).
(3) O
ngoing surveillance must be maintained to identify

new or unsuccessfully treated cases of scabies [45]

(http://www.cdc.gov/scabies/hcp/index.html).
(4) T
he epidemiological definitions that should be used

are shown in Table 3 [54��].
Step 4: infection control practices

Contact precautions should be strictly implemented,

especially in case of crusted scabies wherein transmission

can occur through inanimate objects (http://www.cdc.

gov/scabies/hcp/index.html).
(1) I
nfested patients should be isolated in a single ward

until control skin scrapings are negative, especially

for crusted scabies [1,3,40��,45,52,53�] (http://www.

cdc.gov/scabies/hcp/index.html).
(2) S
trict contact precautions with cases include the use of

protective garments: long-sleeved disposable gowns,

nonsterile gloves, shoe covers and hand washing

[28,53�]. Note that barrier protection does not include

insecticide spray or alcohol-based compounds.
Other infection control measures may be considered in

cases of severe outbreak:
(1) A
ssigning a cohort of caretakers to care only for

scabietic patients with restriction of staff rotation

in the facility [45,52] (http://www.cdc.gov/scabies/

hcp/index.html).
(2) R
educing social contact with the confirmed cases

with limitation of visits [53�] (http://www.cdc.gov/

scabies/hcp/index.html).
(3) R
estricting movement of institutionalized patients

with temporary suspension of routine activities [29].
Step 5: adequate information

Adequate communication is necessary to halt the spread

of scabies and to prevent deterioration of labour and

public relations. Considerable time and energy should

be spent educating all possibly affected people (including

patients, staff, other health or social workers, family and

friends) with an institution-wide information programme

about scabies and how scabies is and is not spread
right © Lippincott Williams & Wilkins. Unautho
[5,31,40��,45,52,55] (http://www.cdc.gov/scabies/hcp/

index.html). Prewritten fact sheets may be useful

[54��] (http://www.cdc.gov/scabies/hcp/index.html).

Step 6: treatment plan

One of the keys to successful control of an outbreak is the

simultaneous treatment of cases and of all exposed indi-

viduals to prevent reexposure and continued transmission

[2��,5] (http://www.cdc.gov/scabies/hcp/index.html).

Who should be treated?

In any case, treatment must be given to the entire group

of individuals who may be affected [5]. Close contacts,

that is, first circle contacts, should receive the same

treatment simultaneously, regardless of symptoms

[1,3,28,45] (Table 3).

In the case of a large outbreak or in the presence of severe

or crusted scabies, preventive treatment should be

extended to second or even third circle contacts [2��].

Indeed, the preventive treatment of high-risk HCWs

may not be sufficient considering indirect transmission

[3]. As risk associated with treatment is relatively low,

treatment should occur proactively and even in equivocal

circumstances [52] (http://www.cdc.gov/scabies/hcp/

index.html).

How to treat?

Treatment of scabies must be adjusted depending on

parasitic burden.

Common scabies and preventive treatment

Individuals should be treated with a potent acaricide

agent, either by topical or oral route. If topical scabicide

is chosen, it should be applied to all areas of the body

from head to toes, including scalp, neck and genitals [1].

Permethrin is now preferred over other topical scabicides

as the first-line treatment in Western countries [53�]. In

case of oral treatment, the present ivermectin recom-

mended dosing regimen is one oral dose of 200 mg/kg

repeated on day 14 for patients and their contacts (see

above). Staff generally can return to work the day after

treatment [28] (http://www.cdc.gov/scabies/hcp/index.

html). Healing criterion for individuals is disappearance

of clinical signs and itching within 2–4 weeks after

treatment.

Crusted scabies

Several doses of ivermectin, combined with repeated

topical scabicide (� keratolytic agents) is the appropriate

first-choice treatment in severe or crusted scabies [49,56].

Nail cutting, debridement of subungual material and

repeated applications of scabicide are advised [53�,55].

Ideally, cases of crusted scabies should be treated in

specialized departments. Healing is defined as resolution

of clinical signs and symptoms with negative testing
rized reproduction of this article is prohibited.
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Table 4 Causes of persisting itching after scabicide therapy

Cutaneous irritation Overtreatment
Eczematization
Contact dermatitis

Treatment failure Poor compliance: inappropriate
or insufficient treatment

Resistance to scabicide
Reinfestation or relapse

Psychogenic pruritus Delusions of parasitosis
Nonparasitic dermatosis

Data from [57].
for scabies 2–4 weeks after treatment completion

[1,3,45,52].

Step 7: simultaneous environmental disinfection

Fomites should only be handled by laundry personnel

using protective garments. Clothing and bedding used

anytime during the 3 days before treatment should be

machine-washed in hot water and dried thoroughly or

ironed. Items that cannot be washed should be treated

with insecticidal powder or stored in plastic bags for

10 days [1,40��,52] (http://www.cdc.gov/scabies/hcp/

index.html). It has been suggested that storing nonwash-

able items in a freezer at�208C for 72 h could be a useful

disinfection procedure [28].

Environmental disinfestation is neither necessary nor

warranted in case of classic scabies (http://www.cdc. gov/

scabies/hcp/index.html). In case of severe scabies, routine

cleaning and vacuuming of the room should be done. Use

of insecticide sprays and fumigants is not recommended

(http://www.cdc.gov/scabies/hcp/index.html).

Step 8: long-term surveillance

Prolonged surveillance is imperative to eradicate institu-

tional scabies [45,52] (http://www.cdc.gov/scabies/hcp/

index.html). The epidemic is considered as controlled

if all the infested individuals are healed and if no new

cases of scabies occur during the surveillance that should

reasonably be extended for 6–8 weeks after treatment

completion. Itching following outbreaks and attributed to

psychogenic causes has been described [33], but persist-

ent itching several weeks after adequate treatment may

be associated with different diagnoses (Table 4) [57].
Conclusion
The onset of an institutional outbreak of scabies is

associated with considerable morbidity and economic

burden. Management of institutional scabies requires

coordination of all involved personnel and sustained

effort as the failure to be vigilant can result in needless

worry and expense for all concerned. Prompt recognition

of cases, immediate implementation of intensive infec-

tion control measures, widespread preventive simul-
opyright © Lippincott Williams & Wilkins. Unauth
taneous treatment of all contacts, decontamination of

the environment and prolonged monitoring are key

factors for controlling scabies epidemic in healthcare

settings.

Institutions should maintain a high index of suspicion for

crusted scabies in all debilitated patients with chronic

‘eczematous’ lesions, especially when corticosteroids are

used.

Therapeutic strategy in institutional scabies has yet to be

better qualified as present published data concerning

efficacy of scabicides were obtained from trials that

recruited individual participants. Given the burden

caused by scabies within institutions, the inclusion of

such patients in RCTs of effectiveness would be

beneficial. Similarly, approaches to the control of out-

breaks in institutions require further evaluation in order

to characterize an optimal therapeutic strategy. Control of

institutional scabies epidemics requires attention to treat-

ment effects and logistics. Thus, sufficient institutional

and administrative support should be provided to

enhance hospital-based control practices.
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