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Summary

Background: Scabies outbreaks in community facilities may reach large dimen-
sions and take a protracted course. Highly contagious crusted scabies is a
major cause of nosocomial outbreaks.

Patients and methods: On the occasion of an extensive scabies outbreak in a
north Bavarian sheltered workshop and its associated residential homes with
over 500 exposed individuals,a multifaceted control strategy was developed and
pursued. Knowledge from a comprehensive review of the literature was utilized.
Results: Our successful scabies elimination concept includes: 1) Careful
organization (formation of an outbreak management team, registration and
information of all exposed individuals, prospective time management, financial
calculation); 2) simultaneous clinical examination of all individuals at risk; 3)
synchronous topical treatment of all exposed individuals with permethrin 5 %
cream on day 0, repeated treatment of proven and doubtful cases on days
1 and 14; systemic treatment of selected cases with oral ivermectin; 4) decont-
amination and quarantine measures; 5) follow-up investigations and repeated
treatment if indicated.

Conclusions: Management of large institutional scabies outbreaks requires a
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Introduction

In Western European countries the
prevalence of scabies is estimated to be
less than 1 % [1]. Exact figures from the
German-speaking nations do not exist
because scabics is not a reportable dis-
ease. Outbreaks in community facilities
can be quite extensive due to the biology
of the pathogen and the clinical course
of the discase. Fertilized female mites of
the specics Sarcoptes scabiei var. hominis
lay several cggs daily which develop into
sexually mature and infective animals
within abut 2 weeks [2]. Patients in-
fected for the first time are still asympto-
matic after this time period while the
number of mites increases rapidly to
several hundred per patient, only to
decrease gradually again over the course.

high degree of motivation, communication skills and perseverance.

Only after the development of an im-
mune response after about 35 weeks do
symptoms appear making the diagnosis
possible: agonizing, particularly noctur-
nal pruritus and typical skin lesions with
a predilection for interdigital spaces,
axillae, nipples and the anogenital
region. Immunocompromised or dis-
abled patients with crusted scabies play a
key role in the development of scabies
outbreaks, as they can harbor up to sev-
cral million mites and arc thus highly
contagious. At the same time crusted
scabies due to its peculiar clinical
features with diffuse erythema and hy-
perkeratoses is frequently misdiagnosed,
also promoting the spread of the mites
(Figure la, b, ¢). The diagnostic gold

standard is the microscopic detection of
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the mite in skin scrapings or the targeted
extraction of a mite from its burrow with
a needle. Significantly less time-consum-
ing and particularly well-suited for
screcning in outbreaks is dermatoscopy
[4] (Figure 2).

On the occasion of an extensive scabies
outbreak in a north Bavarian sheltered
workshop and its associated residential
homes, we developed detailed recom-
mendations on the approach to cpidemic
scabics in large community facilities.
Knowledge from a comprehensive review
of the literature was utilized here.

Patients and methods

Praﬁlf of the involved institution

The involved workshop is an institution
of the German Lebenshilfe {a non-profit
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organization supporting disabled people
and their families) providing jobs and
vocational training for people with phys-
ical, intellectual or multiple disabilitics.
It includes a large workshop with about
400 disabled and non-disabled cowork-
ers as well as associated workshops, sup-
port centers and associated residential
homes. An extensive outbreak of scabies
had occurred in 1998 and was success-
fully controlled by our clinic and office-
based dermatologists [5].

Collection of data

The more recent outbreak was analyzed
retrospectively in a medical doctoral the-
sis (L.C.) with review of patient files of
our clinic as well as outbreak-specific
documents (lists of persons, conference
protocols, correspondence, bills, infor-
mation material) of our clinic and the in-
volved institution. Additional oral and
written information was obtained from
clinic physicians, the personnel of the
workshop and residential homes, the
medical director of the public health
department as well as the owners and
employees of the supplying pharmacics.
Problems and difficultics in bringing the
outbreak under control were explicitly
discussed and documented. The litera-
ture scarch was done using the medical
data bank of the US-American National
Library of Medicine, PubMed. Scarch

items were “scabies”, “outbreak”, “noso-

comial” and “epidemic”. Publications in
the Epidemiological Bulletin of the
Robert Koch Institute were also taken
into consideration.

Initial situation

In August 2003 office-based physicians
diagnoscd scabies in several workshop
coworkers and inhabitants of the resi-
dential homes. In the subsequent months
further cases occurred and were treated
with topical antiscabietics. With increas-
ing case numbers an outbreak was recog-
nized in November 2003 and the work-
shop management contacted our clinic.
Subsequently an outbreak management
team consisting of the responsible senior
staft physician (H.H.) of the clinic, the
social work manager of the workshop
and representatives of the workshop and
home personnel and the health depart-
ment was formed. A synchronous initial
examination of exposed individuals was
conducted in January 2004 in the com-
mon rooms of the workshop. About 420
petsons were examined, of whom a total
of 30 were classified as “affected” or
“possibly affected”. In 5 persons crusted
scabices was diagnosed. Further, initial ex-
aminations of smaller person groups in
associated residential homes and auxil-
iary workshops were performed in a tem-
porally coordinated manner. The total
number of potentially exposed individu-
als was over 500 at this point in time.

Figure 1: Highly contagious crusted scabies exhibits a clinically distinet pattern featuring diffuse
hyperkeratoses (a, b). Numerous mites (—) are identified by dermatoscopic examination (c).
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Topical and systemic therapy

The simultancous first topical treatment
of all exposed persons was conducted
2 days following the initial examination.
Owerall 550 initial treatments with 5 %
permethrin in unguentum emulsificans
aquosum were performed, in the major-
ity of cases by trained nursing personnel.
Asymptomatic contact persons were
allowed to pcrform self-treatment. In all
definitely and possibly affected persons,
treatment was repeated on the following
day as well as again after 14 days. The
5 patients with crusted scabies were
additionally treated at least twice with
ivermectin in a wcight-adaptcd dosagc;
three patients were treated on an
inpatient basis, in 2 cases isolation was
petformed at home.

Decontamination and quarantine measures
Deccontamination and cleaning measures
were performed by the personnel of the
residential homes and workshop as well
as by additionally commissioned compa-
nies. Potentially infectious workers were
prohibited from continuing their job in
the workshop from the time of diagnosis
until the first adequate topical therapy.
The main workshop was closed com-
pletely after the coordinated initial
examination for 3 days; community

social cvents were canccllcd.

Fn[lnw—up examinations and other medsures
Fourteen days after the last coordinated
treatment 11 persons were still identified
as “affected” or “possibly affected”, and
the treatment cycle (day 0, 1, 14) was
again performed. In the following wecks
targeted cxaminations and re-treatment
were performed in individual residential

1 mm
—

Figure 2: Standard dermatoscopy of a single
scabies mite. The mite (—) appears as a charac-
teristic dark triangle, sometimes at the end of an
air-filled burrow.
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homes and work groups. To improve
therapy compliance, individual pre-
sumed non-responders were treated in
the day clinic of our hospital. Further
follow-up examinations were performed
in 14-day intervals. In May 2004 the
eradication measures were finally suc-
cessfully concluded after no new sus-
pected cases had occurred over 6 weeks.
A final mecting of the outbreak manage-
ment team for follow-up discussion and
critical reflection on the process was held
in August 2004.

Results

Balance sheet

Approximately 1000 examinations were
cumulatively performed by 11 physi-
cians of our clinic as well as 6 office-
based dermatologists. About 750 indi-
vidual topical therapies wcre performed
by trained nursing personnel. Numerous
additional
formed by asymptomatic contact per-
sons. A total of 51 kg of 5 % permethrin
crcam was prescribed and dispensed. The
total costs for medical personnel, med-

self-treatments were per-

ication, treatment utensils and deconta-
minatioh measures were subsequently es-
timated to be about 50,000 . As the
scabics in employces of the workshop
was rccoghized as an occupational dis-
casc (according to BK Nr. 3101 of the
German occupational disease list), the
employers' liability insurance association
covered a large proportion of the costs.
Indirect costs to the workshop resulted
from loss of production during treat-
ment and quarantine periods.

Concept for control of scabies
outbreaks

‘The interruption of the chain of infection
requires simultancous, cffective therapy of
all exposed persons, quarantine and de-
contamination measures as well as regular
follow-up. The concept discussed in the
following is summarized in Table 1.

Planning and organization

The first step is the formation of and
clear assignment of responsibilities
within a management team [3] consist-
ing of a leading physician, the head of
the institution as well as representatives
of nursing personnel, affected individu-
als and the health department. The
management team draws up a time plan
for examination, treatment and follow-

up cxaminations, quarantine times and

information events. All exposed persons
are recorded in lists and promptly and
adequately informed about the out-
break and the necessary measures. If
required, the consent of the legal
guardian must be obtained. Space must
be reserved and prepared for the exami-
nation and treatments, the reimburse-
ment of costs by employers liability
insurance associations and health insur-
ance funds must be clarified and — if
necessary — additional personnel be
recruited, e. g. an outpatient nursing
service.

Synchronous initial examination

The synchronous initial examination of
all exposed persons serves to identify
those actually having scabies. “Definitely
affected” are persons where direct detec-
tion of mites (e. g. by dermatoscopy)
succeeds. “Possibly affected” are persons
with cutancous lesions compatible with
this diagnosis at predilection sites
[5]. Additionally, persons with hyper-
infective forms of scabies, who require
isolation and intensified treatment, are
identified. Examination results are docu-
mented in prepared patient lists to deter-
mine the required amount of the antisca-
bictic agents which must be ordered.

Simultaneous therapy of all affected and
contact persons

Simultancous therapy (day 0) of all
exposed persons is performed soon after
the initial examination. Clinically possi-
bly and definitely affected persons re-
ceive repeat treatment on the following
day (day 1) and after 2 wecks (day 14).
Asymptomatic contact persons are treated
only once on day 0. Contact persons of
contact persons (e. g. family members of
inconspicuous coworkers) are not treated.
The clinically affected are treated by
trained nursing personnel. Healthy con-
tact persons perform sclf-therapy after
adequate instruction. Topical therapy is
performed according to valid guidelines
[6] with 5 % permethrin in a cream
basc. In paticnts with crusted scabics or
if an cffective topical treatment is not
possible additional systemic therapy
with ivermectin in weight-adapted
dosage (0.2 mg/kg) is performed at least
twice in an interval of 7—14 days.

Decontamination and quarantine medsures
Contaminated textiles are washed at

60 °C or stored in scaled plastic bags for
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4 days. Textile surfaces are vacuumed;
floors and other surfaces are wiped with
a damp cloth. Personnel rotation in the
affected institution is reduced as far as
possible. Community cvents or new
admissions are cancelled or postponed.
Isolation of affected individuals until the
first follow-up examination is ideal, but
can often not be realized. Patients with
crusted scabies ate ideally removed
temporarily from the affected institution
and treated in a dermatology clinic on an
inpatient basis.

Follow-up examinations and treatments

The first follow-up examination of all
definitely or possibly affected persons as
well as presumably new cascs is sched-
uled 2 wecks after the last treatment (day
28). All persons identified as (possibly)
affected at the follow-up examination
reccive another treatment cycle as de-
scribed above. Follow-up cxaminations
are subsequently performed in 14-day
intervals until no new suspected cases

occur fOI‘ at least 6 WCCk,S.

Self-control: mistakes and pitfalls

In the conferences of the management
tcam and retrospective interviews diffi-
culties and disturbances in the course of
outbreak control were discussed. Table 2
lists items to be improved.

Discussion

Scabies outbreaks in community facili-
ties are the subject of numerous publica-
tions (Table 3) and are also discussed in
national and international treatment
guidelines [6-9]. While papers on en-
demic scabies naturally document the
situation in developing countries [10] or
socially disadvantaged minorities [2], the
majority of publications on epidemic
scabies come from industrial nations
with a correspondingly low prevalence.
At the first glance, a wide spectrum of
institutions is affected by outbreaks:
hospitals, senior citizen homes, nursing
homes, institutions for the disabled [5],
schools, prisons as well as rarcly orphan-
ages [11], homes for asylum seckers [12]
or a tourist ship [13]. The majority of
documented outbreaks, however, in-
volves hospitals (n = 27) and nursing
homes (n = 26) — institutions harbouring
elderly, sick or otherwise immunocom-
promised persons, who are predestined
to develop crusted scabies. The key role
of these “core transmitters”, runs like a

JDDG | 9-2012 (Band 10)
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Table 1: Concept to control large institutional scabies outbreaks.

I. Planning and organization

Formation and regular meetings of a management
team with clear assignment of responsibilities

Head physician, director of the institution involved, representatives of
the nursing personnel, of affected persons and of the health department

Development of a time schedule

Information events, examinations, treatments, quarantine time,

follow-up examinations

Preparation of person lists

Inhabitants, personnel, further contact persons

Information of all involved persons

Bulletins, leaflets, e-mails, information events

Reservation of suitable rooms for examination
and treatment

Bright light, partition walls

Clarification of reimbursement of costs

Employers’ liability insurance associations and/or health insurance funds

Other

Recruiting of additional medical and/or nursing personnel, obtaining
of consent forms for examination and treatment

II. Synchronous initial examination

Preparation and assistance

Check of consent forms and insurance data, provision of
dcrmatoscopcs, disinfectants, glovcs and protective clothing

Nursing activities

Support of immobile patients, help in dressing and undressing

Physician’s examination and documentation

Classification into definitely affected, possibly affected and not
affected petsons, identification of persons with hypcr-infcctive scabies

Calculation and ordering of the required amount
of the antiscabictic agent

60 g 5 % permethrin cream per individual treatment, purchase
of ivermectin tablets (0.2 mgfkg) through international pharmacy

IT1. Simultaneous therapy of all affected and contact persons

Preparation and assistance

* Patients present freshly showered with a fresh set of clothing
including shoes and underwear
* Provision of protective gloves and clothing for the treating nursing

personnel as well as cotton gloves for the treated persons

Topical therapy with 5 % permethrin

in a cream base

* Synchronous treatment of all affected and contact persons on day 0,
additional treatment of all possibly and definitely affected on day
1 and 14

* ‘Treatment of all affected persons by trained nursing personnel,
self-treatment of healthy contact persons

* Documentation of all treatments by nursing personnel and
self-treatments

Systemic therapy with ivermectin in weight-
adaptcd dosagc

Adjuvant to topical therapy in hyper-infective scabies or impossibility
of an effective topical therapy

IV. Decontamination and quarantine measures

Cleaning of clothing, bed linens, towels ctc.

Wash at 60 °C or store in scaled plastic bags for at lcast 4 days

Cleaning of surfaces, furniture and objects

Vacuum textile surfaces, damp wiping of floors and other surfaces,
disinfection of frequently used objects

Minimization of transmission pathways

* Reduction of personnel rotation, canceling of community activities
and if possible of new admissions
* Observation of hygiene measures, wearing of protective gloves

Isolation of those affected

Inpatient treatment of patients with crusted scabies, in residential

homes cohort isolation is recommended

V. Follow-up examinations and treatments

Schedule 2 weeks after the last treatment (day 28)

Examination of all formerly definitely or possibly affected persons as
well as, if applicablc, new suspectcd cases

Treatment of all still or newly affected persons

Renewed treatment on day 0, 1 and 14

Repeated follow-up examination of all
definitely and possibly affected persons at
intervals of 14 days

Outbreak is considered over, when no new cases occur for at
least 6 weeks

JDDG | 9-2012 (Band 10)
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Table 2: Mistakes and pitfalls in planning and realization of the control of large institutional scabies outbreaks.

Diagnostics and therapy

* Delayed inclusion of contact persons

* Misdiagnoses and inadequate therapy at the start of the outbreak

Logistics

* Inadcquate supply of gloves and dressing material in examination and treatment rooms

* Unnccessary storage of permethrin cream in a refrigerator before the simultancous initial treatment, making it stiff and
hard to apply, and thus requiring use of greater than expected amounts

* DPoor preparation of individual affected persons at the treatment appointment (e. g. lack of replacement clothing and shocs)

Communication and information

* Insufficient or delayed information of affected persons about the discase and the resulting consequences

* Lack of inclusion of the family physician as the primary contact of the affected

* Delayed transmission of relevant information between involved groups of persons (physicians of the clinic,
office-based dermatologists, personnel of the workshop, health department, pharmacies, manufacturer)

Psychosocial aspects

and noncompliance

* Lack of or reduced undcrstanding of some disabled and non-disabled affected persons as cause of fear, shame

* Pressurc of time, excess workload of medical and nursing personnel
* Demoralization of personnel and affected persons by the protracted course

common thrcad through the docu-
mented outbreaks and is confirmed by
our own experiences (Figure 3).

Large sized institutions involving exten-
sive physical contact between people and
cooperating with other, potentially af-
fected institutions [3, 14] — conditions
that can be routinely found in a sheltered
workshop — are atan increased for scabies
outbreaks. Scabies, dcspitc its Widcsprcad
occutrence, is often misdiagnosed and
a taboo discase. Misdiagnoses and inade-
quate thcrapy, e g exclusively with topi-
cal corticosteroids, do commonly precede
scabies outbreaks. Even acaricide therapy
of individual affected persons is an obsta-
cle to control of the outbrcak, when po-
tentially infested contact persons remain
untreated [5].
factors and disturbed interaction may im-

Further, psychological

pede outbreak management: Information
deficit or lack of undcrstanding often
lead to rejection of the diagnosis, thcrapy
and quarantine measures.

As varied as the published scabies out-
breaks are the documented treatment
strategics, which arc determined by
the availability of adequate therapeutic
agents, economic aspects and exception-
ally by local resistance to antiscabietic
agents in endemic areas [15, 16]. In the
herein reported outbreak, topical treat-
ment with the pyrethroid permethrin

was performed according to the German
therapy guideline [6]. Permethrin is con-
sidered to be particularly effective in
comparison to other antiscabictic agents
(Table 4) [17]. In Germany, a commet-
cial product containing 5 % permethrin
(InfectoScab®) has been approved for the
treatment of scabies in 2004. Com-
pounded prescription of a 5 % perme-
thrin cream is more cost effective if large
amounts are required. A single treatment
over 8-12 hours is sufficient in many
cases [18]. In agreement with other au-
thors [2, 3] and the German therapy
guidelines [6] we recommend repetitive
treatment of all definitely and possibly
affected individuals, in order to mini-
mize treatment failure in the context of
scabies outbreaks. Initial treatment on
two consecutive days is particularly suited
to compensate for inaccurate treatment
on cither single day by cffectively reduc-
ing mite numbers and preventing further
transmission of scabies.

Systemic Ivermectin
(Table 5) is of particular significance in
the situation of an outbreak. The lack of
approval in Germany (available through

therapy  with

international pharmacies within 34
working days) necessitates careful con-
sideration of the indication as well as
written information and consent of the
patients or guardians and is thus a scri-
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ous argument against the occasionally
propagated systemic therapy of all
exposed individuals [10, 12, 19, 20].
Ivermectin is indicated when adequate
topical therapy has failed, is not possible
duc to comorbiditics or lack of compli-
ance to therapy or — in crusted scabies —
presumably would be insufficient [6].
The substance is considered to have few
side effects; a documentation of thcrapy—
associated increased mortality in patients
with dementia [21] could not be con-
firmed by other groups [22, 23].
Publications on scabies control in com-
munity facilities uniformly document
the need to simultancously treat all
potentially exposed individuals [3, 6, 9,
14, 24, 25]. This approach requires
foresighted, organized cooperation of
the involved groups of persons. The
control of scabies outbreaks is time
consuming and cost-intensive and re-
quires above-average personal motiva-
tion, communication skills and perse-
verance. The concept presented here
shall provide support in this complex
and demanding situation. <<
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Table 5: Characteristics of iver-

Hospital mectin.

- o~ N
Senior citizen home - R 16 (62%) L e

* Broad spectrum antiparasitic agent

Institution for the disabled acting on ligand-gated chloride

channels in parasites

School * Scabicide action, but not ovicide

Prison s Preparations

* Stromectol® 3 mg tablets,

Home for asylum seekers Mlasizind & mg ablets

nghanage Approval status
- * No approval in Germany
Ship . . .
(available through international
pharmacy)
Figure 3: Overview of published institutional scabies outbreaks. Dark blue bars: overall number of ¢ Strict indication and

publications. Light bars: Percentage of publications documenting relevant transmission by index

comprehensive information
patients with crusted scabies. P

with written consent

Indication

* Failure or impossibility
of cffective topical therapy

Table 4: Characteristics of permethrin. * Crusted scabies
* Scabies in immunosuppressed

Active 1ngred1ent patients

* Pyrethroid disrupting function of voltage-gated sodium channels of arthropods Use

» Scabicide and ovicide effects

* Administration on empty stomach

Preparations * Dosage: 0.2 mg/kg as single dose
e InfectoScab® cream * Repeat administration after
* 5 9% Permethrin cream from concentrate (individual prescription): 10-14 days gmor.c t.rcatmcnts
Permethrin 25 % concentrate (Infectopharm®) 20 may F)C required in immunosup-
Unguentum emulsificans aquosum ad 100 pression and/or crusted
scabies)
Approval status * Combine with topical therapy
¢ Adults and children 2 months and older if possible
Indication Contraindications
* Drug of first choice for therapy of scabies * Pregnancy
Use * Children < 5 years or with a
* 30-60 g per individual treatment weight < 15 kg
* Older children and healthy adults: apply completely from the jaw Side effects
downwards

) . ) . o Skin: often transient increase
* Children < 3 years, adults > 60 years, immunosuppressed and patients with

crusted scabies: also treat face and scalp (omit orifices)
. Application time 8—12 hours, then shower off, apply moisturizer, put on
fresh clothing

* Single treatment possibly sufficient, in an outbreak repetitive treatment
(day 0, 1, 14) headache, fatigue

Contraindications and limitations *  Musculoskeleta! system: occasionally

joint and muscle pains

of pruritus, rarely exanthema
* Gastrointestinal tract:
occasionally nausea, vomiting,
stool irregularity
* CNS: occasionally vertigo,

* Severely eczematous or erosive skin

* Infants < 2 months (lack of approval) * Laboratory alterations: rarcly

* Pregnancy and breastfceding (strict indication) leukopenia, clevated transaminases

* Noncompliance * Fever, anaphylaxis (more

Side effects filariasis due to pathogen
* Occasionally pruritus, skin irritation, rarely contact dermatitis disintegration)

commonly during therapy of
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and for scientific responses to questions

by dermatologists and pediatricians.
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