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Original Article
Treatment of scabies simplified

Abstract

Shahid Javaid Akhtar*, Muhammad Arif Maan*, Javaid Iqbal*, Naseema Kapadia**
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Background Scabies is rampant in our community and conventional scabiecidal therapies are
cumbersome, difficult to instruct and hard to implement. This often results in high failure
rates because of noncompliance and/or re-infestations.

Objective We examined the efficacy of prolonged oral ivermectin administration in the
eradication of scabies.

Methods Six doses of oral ivermectin, each amounting to 300 pg/kg, were given one week
apart to 50 patients and all of their family members/close contacts. No other instructions like
change of personal wears, bed sheaths, etc were given.

Results A compliance rate of 60% was observed. One and two months follow ups showed a
cure rate of 80% and 96% respectively in the patients who completed the full course of the
therapy.

Conclusion Oral ivermectin is an effective antiscabietic that is easy to administer in our busy
hospital/clinical settings and has reasonable patient acceptability. Furthermore, physicians
need not bother about the application ritual, frequency and time of application, and change of
clothing that are mandatory with the conventional treatment. Re-infestation is a major
problem in our combined family system and/or large family size and extended administration
of this comparatively safe drug also has potential to address this key issue.
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Introduction

Scabies is an ectoparasite infestation, caused
by the mite Sarcoptes scabiei var. hominis
and transmitted mainly by person-to-person
contact. The name Sarcoptes scabiei 1is
derived from the Greek word “sarx” (flesh)
and “koptein” (to smite or to cut) and the
Latin word “scabere” (to scratch).! Scabies
was first described more than 2500 years
ago. It was referred to in the Old Testament
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and by Aristotle but it was not until 1687
that the causative organism was identified
by Bonomo and Cestoni using light

microscopy.’

Although the infectious agent is ubiquitous,
it is endemic in impoverished communities.
The worldwide prevalence has been
estimated at about 300 million cases yearly.’
Scabies is a major public health problem in
developing countries, where the bulk of the
disease burden falls on children. Scabies
predisposes patients to bacterial
superinfection. In streptococcal skin disease
there is also the potential for

glomerulonephritis.* Scabies occurs in both
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sexes, at all ages, in all ethnic groups, and at
all socioeconomic levels.

Common scabies infestations are caused by
10-20 parasites per individual.” Mites cannot
fly or jump but crawl at the rate of 2.5 cm
per minute on warm skin. They can survive
for 24 to 36 hours at room temperature and
average humidity and remain capable of
infestation and epidermal burrowing for
short while.® The predominant route of
transmission, therefore, is direct skin-to-skin
contact. Transmission by means of shared
clothing or other indirect method is rare with
classic scabies but may occur with crusted
scabies (e.g. in immunocompromised hosts).
Many  effective  topical  scabiecidal
medicines are available with success rate of
more than 90% but the important factor is
management of such cases, especially in our
busy OPDs of public hospitals. Topical
preparation are often cumbersome, difficult
to instruct and problematic to apply to
patients and all the family members and/or
contacts. This often results in high failure
rates because of noncompliance. All the
contacts/family members seldom use the
topical preparation especially if they are
asymptomatic. This frequently causes
therapy failure because of re-infestations.
That is perhaps why scabies is still very
rampant in our community despite the
availability of fairly good diagnostic skills
and high index of suspicion even at the
general practitioner's level and provision of
reasonably effective therapeutic remedies.

Although still not licensed in our country,
oral ivermectin has been widely used in
scabies, both locally and abroad, with
excellent clinical benefits and few reports of

drug-related problems.” We planned a
therapeutic trial to examine the efficacy of
extended use of this novel oral scabiecidal
agent to address the issues of noncompliance
and re-infestation.

Patients and methods

The present study was an open trial
undertaken simultaneously at the out-patient
departments of Allied and DHQ Hospitals
(affiliated with the Department of
Dermatology, Punjab Medical College,
Faisalabad), Abassi Shaheed Hospital,
Karachi (attached with Karachi Medical and
Dental College, Karachi), and at one of the
authors (Akhtar SJ) private clinic between
January, 2007 and April, 2007.

It was performed after review committee’s
approval and all patients gave their informed
consent. Fifty consecutive patients of
scabies were enrolled in this trial. Exclusion
criteria were treatment for scabies within the
previous one month, pregnancy, lactation,
major intercurrent illnesses, or a history of
meningitis or neurological illness, and
unreliable patients.

The diagnosis of scabies was made mainly
on clinical grounds by a consultant
dermatologist or by the demonstration of
eggs, larvae, mites, or fecal pellets by light
microscopy in doubtful cases. For clinical
purposes, presence of at least three of the
four criteria (Table 1) was taken as a
confirmative diagnosis of scabies.®

A detailed systemic and dermatologic
examination was made, and weight was
recorded to determine the dose of the
ivermectin. The intensity of pruritus was
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Table 1 Clinical diagnostic criteria.

1. Demonstration of burrow

2. Presence of lesions at the classical sites
3. Nocturnal pruritus

4. Family history of similar illness

Table 2 Demographic data and clinical features
in the study population (n=50).

recorded with the visual analogue scale
(VAS) and scored from one to ten. The
severity and type of skin lesions were also
recorded. Scrapings from skin lesions were
taken in doubtful cases from multiple sites
for demonstration of mites or their products.

Ivermectin was given in a dose of 300 pg/kg
weekly for six weeks to the patients and all
of their family members and contacts.
Topical scabiecidal (mainly permethrin) was
prescribed to the family members/contacts
who were pregnant, lactating, or below two
years of age. Ivermectin was given free of
cost to all the patients and their family
members by courtesy of one of local
philanthropist. Pruritus, secondary infection,
and eczematization, if present, were treated
with cetirizine, appropriate antibiotics
(systemic and/or topical), and topical
steroids plus antibiotics combination or
topical steroids alone.

All the patients were followed up monthly
for two months after the completion of the
therapy period (i.e. six weeks) and were
thoroughly examined clinically.
Improvement in pruritus was assessed by the
VAS. A patient was declared cured if there
were no active skin lesions (primary or
secondary) and more than 80%

improvement in pruritus as defined by VAS.

Results

The demographic features and the baseline
clinical features of the patients enrolled in

Age (years) 23.17£10.28
Sex (male/female) 19/31
Socioeconomic group

upper/middle/lower 0/17/33
Marital status

married/unmarried 37/13
Duration of illness (wk) 9.5+4.70
Burrow (%) 66

Typical distribution (%) 80
Nocturnal pruritus (%) 82

Family history (%) 46
Secondary infection (%) 86

Severity of lesions

mild/moderate/severe (%) 10.5/57/32.5

Severity of pruritus (VAS) (%) 7.8+2.2

Table 4 Side effects of the therapy noted (n=30)

n(%)
Increased pruritus 8 (26.7)
Abdominal pain 5(16.7)
Nausea 2 (6.6)

the study are depicted in Table 2. Thirty
(60%) of the initially enrolled 50 patients
completed the follow up. One and two
months follow-ups after the completion of
six weeks therapy showed a cure rate of
80% and 96%, respectively (Figure 1) in
these patients (n=30). No serious adverse
reaction was noted with the treatment
prescribed. Table 3 summarizes the side-
effects encountered.

Discussion

Scabies is also known as the "Seven Year
Itch" because classically its incidence runs
in cycles.” But in many under-developed
countries, like ours, it remains
hyperendemic. Documented estimations of
its incidence in overcrowded areas in India
ranges from 24% to 40% of the population'
and similar, or even worse, is the situation in
our country. These infestations carry
substantial morbidity and upset finances of
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Figure 1 Patients cured at one and two months of post-therapy follow ups.

affected
Pyoderma caused by

the already  resource-poor
population.
Streptococcus pyogenes and S aureus is a
major complication of scabies that indeed
affects rate of post-streptococcal
glomerulonephritis in a community."™'® In
fact, scabies is a major health problem in our
area.

Many  reasonably  effective  topical
scabiecidals are currently available'”* but
have low compliance because of the need of
application to the whole body and to all
family =~ members/contacts. Subungual
regions and difficult-to-apply areas are often
missed.”* Topical treatments may also be
poorly tolerated by some patients (e.g. they
are messy and may cause burning or
stinging, especially when the skin is
excoriated or eczematous, and potential
percutaneous absorption may pose a risk).
An alternative approach is the use of oral
ivermectin, an agent that has been used

extensively for several parasitic infections,

including onchocerciasis, Iymphatic
filariasis, and other nematode-related
infestations.” Ivermectin is a synthetic
derivative of the antiparasitic class of
avermectins. Ivermectin is used against a
wide range of endoparasites (e.g.
nematodes) and ectoparasites (e.g. insects, S.
scabiei, Pediculus humanus, Demodex

folliculorum, and Cheyletiella spp).”

Ivermectin is thought to interrupt
glutamate-induced and y-amino butyric
acid-induced neurotransmission in
parasites, leading to their paralysis and
death. Humans are immune to this effect
as in them this sort of neurotransmission
occurs only in central nervous system and
ivermectin does not cross the blood-brain
barrier.  Ivermectin  shows  good
bioavailability, is metabolized in the
liver, and excreted in the faeces by more
than 98% of intake. Peak concentrations
are reached around 5 hours post-dosing.
Minimal concentrations have been
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observed in human milk. No genotoxicity
or teratogenicity has been observed.
Pharmacologically, the half-life of
ivermectin in the blood is 16 hours. The
drug is lipophilic and may have some
affinity for retention with epidermal
cells.”

Ivermectin is cheap and has repeatedly been
shown to be an effective and safe treatment
for scabies both in randomized trials and in
studies.?*?’ Most
comparative studies have shown that in
common scabies oral ivermectin is

community-based

equivalent to the conventional topical
scabiecidal treatments (benzyl benzoate,
lindane, and permethrin) following one or
two oral doses of 200pug/kg.”*°

Although initially many observers found
that one dose of ivermectin at 200pg/kg was
curative, many have altered their dosing
pattern. Indeed, there is uncertainty whether
optimal therapy for scabies is 200 to
250ug/kg given on day 1 and day 8 or
whether it is simply a one-dose treatment at
400ug/kg.” Because ivermectin is not very
effective ovicidal, a second dose after 7-12
days may seems more logical for scabies
and pediculosis.

We used ivermectin in a dose of 300ug/kg
orally for extended period of six weeks
primarily to address the issues of
reinfestation.  This  extended  therapy
provided a cure rate of 96% two months
after the completion of the therapy period
(Figure 1). These results are slightly better
than previously reported in the literature and
are probably because of the repeated weekly
attacks of ivermectin on the life cycle of the
mite.

The safety of ivermectin has been well-
documented in vast numbers of people with
microfilarial diseases.’! Indeed, more than
96 million doses of ivermectin have been
administered in Africa, Latin America and
the Middle East in the treatment of
onchocerciasis. This includes millions of
doses to children aged 5-15 years. In this
setting, there have been no reports of serious
toxicity. Only 1-8% of 150000 adverse
reports caused by ivermectin were severe in
nature.”” Transient and mild adverse
reactions included anorexia, asthenia,
headache, arthralgia, myalgias, fever,
eosinophilia, and maculopapular rashes. Our
study also bears out good safety profile of
this novel drug (Table 3). However, about
27% of patients complained of aggravation
of pruritus for 2-3 days after intake of
ivermectin. This effect is probably related to
Mazzotti reaction and occurs because of
release of antigens due to the death of the
parasite.

Oral use makes the drug particularly useful
for control measures in  endemic
communities. Ivermectin has many practical
advantages over topical therapy. It is
potentially the simplest method of treating
large numbers of infected adults and
children in addition to its value for clinically
challenging infections such as crusted
scabies. Furthermore, oral treatment with
ivermectin could substitute for topically
applied compounds, particularly in resource-
poor communities where poly-parasitism is
common.”

One of our main exclusion criteria in the
current study was “unreliable patients” i.e.
the patients who could not understand the
nature, scope, and protocol of the study, who
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seemed likely to be noncompliant with the
treatment regime, and who could not visit
for follow-ups. Despite this somewhat strict
standard and free of cost provision of
ivermectin, twenty patients (40%) either did
not take the medicines as prescribed or not
visited  for  follow-up  examinations.
Noncompliance, therefore, is not merely
because of lack of counseling/understanding
or due to economical constraints as many of
us may speculate. It is a complex
phenomenon and is probably also instinctive
in our community.

The mite cannot move well at room
temperature and must be transmitted by
close personal contact, sexual contact, or
mother-to-infant contact.” Classical studies
by Mellanby showed that direct person-to-
person body contact was generally necessary
for transmission of scabies. Only four new
cases (1.3%) resulted from 272 attempts to
infest volunteers who climbed nude into
warm beds just vacated by moderately
infested patients (with less than 20 mites per
person).* This finding suggested that
clothing or mites shed on the floor were an
unlikely means of infestation with the
exception of patients with hyperinfestation
(crusted or Norwegian scabies) who can
shed thousands of mites daily.

Since the predominant route of transmission
in classic scabies is direct skin-to-skin
contact,” we gave no special instructions
regarding the change, washing, fumigation,
or disposal of personal clothing and/or
fomites. The high cure rates seen in the
present study substantiate that transmission
by means of shared clothing or indirect
methods is not important in the common
scabies.

The main cause of failure of therapy in our
setups is noncompliance of the family

members and/or contacts.’¥’

Despite the
repeated instructions/advices, they do not
use the scabiecidal drugs especially if they
are asymptomatic. Even when they use it,
they use it incorrectly and haphazardly. This
often results in re-infestations and "ping
pong" scabies. Intrafamily transmission as
the most common means of infestation
and/or reinfestation is further supported by
molecular studies showing the genotypes of
mites from household members to be more
homogeneous than those from separate
households within a community.”® The
extended use of ivermectin specifically
addresses this issue of re-infestation.

Scabies is hyperendemic in the numerous
poor communities and is commonly
associated with considerable morbidity and
the country’s weakening public-health

system.**

Poverty with its typical
consequences - inadequate living conditions,
overcrowding, and a low level of education -
seems to be a major driving force for
maintaining a high incidence and prevalence
of the disease.*"** The best evidence for the
predominant role of poverty in determining
the occurrence of scabies in a community
comes from Bangladesh.” Compared with
households without scabies, families with
scabies were significantly less likely to own
their house, as well as being less likely to
have constant electricity, and were more
likely to live in a house constructed from
waste material, and to have a lower monthly
income.

Scabies is a major public health threat in our

country and control of its epidemic can only
be achieved by treatment of the entire
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population at risk. Drug shortages do
contribute to a high prevalence of infestation
in the community.” Presumably also,
existing treatment options (mainly benzyl
benzoate, permethrin, and sulphur
compounds) are responsible for poor
adherence to treatment protocols. Mass
treatment with topical drugs can be difficult
since the whole body surface has to be
covered with the compound.*

Oral treatment with ivermectin is more
easily accepted and administration can be
directly supervised by auxiliary personnel.
Mass treatment with ivermectin can be
considered in this setting. As a matter of
fact, mass treatment with ivermectin was an
effective and safe means of reducing the
prevalence of most of the parasitic diseases
endemic in a poor community in north-east
Brazil* and, since the effects of treatment
lasted for a prolonged time, mass treatment
is probably the best option for reducing
hyperendemicity of both ectoparasites and
intestinal helminthiases - in conjunction
with prevention and education programs.
There is evidence that health education
combined with improved diagnosis and
improved drug supply will result in a greater
reduction in scabies.

The best strategies against parasitic skin
diseases need to be tailored to different
scenarios.” In industrialized countries the
patient is usually lightly infested with a
single ectoparasite species, and there is no or
little risk of reinfestation and good
compliance can be anticipated. In such a
case a topically applicable insecticide could
be the treatment of choice for scabies,
provided resistance is not a problem in the
area. In developing countries population

groups are simultaneously infested with
several ectoparasite species, the parasite
burden and risk of reinfestation are high, and
compliance for prolonged and/or repeated
treatment is poor. Here, repeated oral
treatment with a broad-spectrum
antiparasitic such as ivermectin would be the
ideal solution.

However, simple mass treatment with
scabicides will produce little long-term
effect.* Even after long-term surveillance
and treatment programs, any interruption of
vigilance or logistics will result in a
significant increase in incidence. Few
studies have addressed the problem of
community-administered  treatments  for
scabies,"” despite the argument that without
a community approach to therapy in many
developing  countries, the successful
management of scabies in areas where it
affects more than 5 to 6 percent of the

population is doomed to failure.”*

Economically disadvantaged people usually
have restricted access to health care, which
delays diagnosis and treatment, and thus
increases the number of individuals
spreading the infestation for a protracted
period.”*° In an urban squatter settlement in
Dhaka, for example, 375 (49%) of infested
children were not treated for up to 44 weeks
after the characteristic signs and symptoms
had developed.” Even the provision of
health care free of charge, as in Brazil,
cannot guarantee that patients with scabies
will be identified and treated appropriately.
In a primary health-care setting in Northeast
Brazil, clinically apparent scabies went
unnoticed by doctors in 52% of patients.*
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Controlling scabies at the community level
in resource-poor settings has rarely been
attempted.”™® A few successful examples
show that prolonged reduction of prevalence
can be achieved by mass therapy in
combination with public health education
and training of health-care providers.
Parallel to the reduction of scabies, the
occurrence and severity of streptococcal
pyoderma, and even childhood
glomerulonephritis decreased
significantly.***>** Health education should
also address the stigma attached to diseases
such as scabies.

The extended use of ivermectin does
successfully address the issues of
noncompliance and re-infestation. We,
however, are skeptical that a sustained
reduction of scabies in our area can be
achieved by this drug treatment alone. What
is needed is an integrated approach that
combines treatment with the amelioration of
the socioeconomic situation of people at
risk. Treatment of scabies needs to integrate
drug treatment programs with efforts to
improve the socioeconomic conditions and
educational programs. This knowledge has
to be applied in combination with
environmental sanitation, health education,
and culturally acceptable interventions that
are affordable by our underprivileged
socioeconomic setting.

Conclusion

Extended oral administration of ivermectin
has excellent clinical efficacy with
reasonably good safety profile. It is
especially suitable to address the issues of
noncompliance and re-infestations which are
very common in our setups. Mass treatment

with ivermectin may be considered to check
the high prevalence of scabies current in our
community but drug therapy alone is likely
to fail without increasing the level of
understanding/education, faith on health
care delivery system, and living conditions
of the people affected. Indeed, treatment of
scabies may be simple but the eradication of
this hyper-endemic ailment from our
community is a very difficult task.

Acknowledgements

The authors would like to thank the
philanthropist who provided ivermectin, free
of cost. The authors also thank Mr. Junaid
Rafique, our office assistant, for typographic
work and database design.

References

1. Chosidow O. Scabies and pediculosis.
Lancet 2000; 355: 819-26.

2. Bonomo MGC. Discovery of the
etiology of scabies. Int J Dermatol
1998; 37: 625-30.

3. Heukelbach J, Walton SF, Feldmeier H.
Ectoparasitic infestations. Curr Infect
Dis 2005; 7: 373-80.

4. Verma KC, Chugh TD, Bhatia KK.
Bacteriology and urinary changes in
infected scabies. Indian J Med Res
1983; 77: 447-50.

5. Arlian LG. Biology, host relations, and
epidemiology of Sarcoptes scabiei.
Annu Rev Entomol 1989; 34: 139-61.

6. Arlian LG, Runyan RA, Achar S, Estes
SA. Survival and infectivity of
Sarcoptes scabiei var. canis and var.
hominis. J Am Acad Dermatol 1984; 11:
210-5.

7. del Giudice P, Chosidow O, Caumes E.
Ivermectin in dermatology. J Drugs
Dermatol 2003; 2: 13-21.

8. Johnston G, Sladden M. Scabies:
diagnosis and treatment. BMJ 2005;
331: 619-22.

247



Journal of Pakistan Association of Dermatologists 2007; 17: 240-249.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Downs AM. Seasonal variation in
scabies. Br J Dermatol 2004; 150: 602-
3.

McCarthy JS, Kemp DJ, Walton SF,
Currie BJ. Scabies: more than just an
irritation. Postgrad Med J 2004; 80:
382-7.

Potter EV, Earle DP, Mayon-White R et
al. Acute glomerulonephritis as a
complication of scabies. In: Orkin M,
Maibach HI, editors. Cutaneous
Infestations and Insect Bites. New
York: Marcel Dekker; 1985. p. 49-61.
Lawrence G, Leafasia K, Sheridan J et
al. Control of scabies, skin sores and
haematuria in children in the Solomon
Islands: another role for ivermectin.
Bull World Health Organ 2005; 83: 34-
42.

Currie B, Brewster DR. Rheumatic
fever in Aboriginal children. J Paediatr
Child Health 2002; 38: 223-5.

Reid HF, Bassett DC, Gaworzewska E,
et al. Streptococcal serotypes newly
associated ~ with  epidemic  post-
streptococcal acute glomerulonephritis.
J Med Microbiol 1990; 32: 111-4.
Berrios X. Epidemic outbreak of acute
post-streptococcal  glomerulonephritis.
Rev Chil Pediatr 1990; 61: 109-112.
Currie BJ, Carapetis JR. Skin infections
and  infestations in  Aboriginal
communities in northern Australia.
Australas J Dermatol 2000; 41: 139-43.
Feldmeier H, Singh CG, Guerra H.
Pyoderma, group A streptococci and
parasitic skin diseases-a dangerous
relationship. Trop Med Int Health 2005;
10: 713-6.

Rajajee S. Post-streptococcal acute
glomerulonephritis: a clinical,
bacteriological and serological study.
Indian J Pediatr 1990; 57: 775-80.
Roos TC, Alam M, Roos S et al
Pharmacotherapy  of  ectoparasitic
infections. Drugs 2001; 61: 1067-88.
Walton SF, Myerscough MR, Currie
BJ. Studies in vitro on the relative
efficacy of current acaricides for
Sarcoptes scabiei var. hominis. Trans R
Soc Trop Med Hyg 2000; 94: 92-6.
Buffet M, Dupin N. Current treatments
for scabies. Fundam Clin Pharmacol
2003; 17: 217-25.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

Elgart ML. Current treatments for
scabies and pediculosis. Skin Therapy
Lett 1999; 5: 1-3.

Bigby M. A systematic review of the
treatment of scabies. Arch Dermatol
2000; 136: 387-9.

Karthikeyan K. Treatment of scabies:
newer perspectives. Postgrad Med J
2005; 81: 7-11.

Elgart GW, Meinking TL. Ivermectin.
Dermatol Clin 2003; 21: 277-82.
Madan V, Jaskiran K, Gupta U, Gupta
DK. Oral ivermectin in scabies patients:
a comparison with 1% topical lindane
lotion. J Dermatol 2001; 28: 481-4.
Chouela EN, Abeldano AM, Pellerano
G et al. Equivalent therapeutic efficacy
and safety of ivermectin and lindane in
the treatment of human scabies. Arch
Dermatol 1999; 135: 651-5.

Nnoruka EN, Agu CE. Successful
treatment of scabies with oral
ivermectin in Nigeria. Trop Doct 2001;
31: 15-8.

Brooks PA, Grace RF. Ivermectin is
better than benzyl benzoate for
childhood scabies in developing
countries. J Paediatr Child Health
2002; 38: 401-4.

Leppard B, Naburi AE. The use of
ivermectin in controlling an outbreak of
scabies in a prison. Br J Dermatol 2000;
143: 520-3.

Usha V, Nair TVG. A comparative
study of oral ivermectin and topical
permethrin cream in the treatment of
scabies. J Am Acad Dermatol 2000; 42:
236-40.

Richard-Lenoble D, Chandenier J,
Gaxotte P. Ivermectin and filariasis.
Fundam Clin Pharmacol 2003; 17: 199-
203.

Bockarie MJ, Alexander ND, Kazura
JW et al. Treatment with ivermectin
reduces the high prevalence of scabies
in a village in Papua New Guinea. Acta
Trop 2000; 75: 127-30.

Arlian LG, Vyszenski-Moher DL, Pole
MJ. Survival of adults and development
stages of Sarcoptes scabiei var. canis
when off the host. Exp Appl Acarol
1989; 6: 181-7.

Mellanby K. Biology of the parasite. In:
Orkin M, Maibach HI, editors.
Cutaneous Infestations and Insect Bites.

248



Journal of Pakistan Association of Dermatologists 2007; 17: 240-249.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

New York: Marcel Dekker; 1985. p. 9-
18.

Burgess IF. Sarcoptes scabiei and
scabies. Adv Parasitol 1994; 33: 235-
92.

Chambliss ML. Treating asymptomatic
bodily contacts of patients with scabies.
Arch Fam Med 2000; 9: 473-4.

Downs AM, Harvey I, Kennedy CT,
The epidemiology of head lice and
scabies in the UK. Epidemiol
Infect1999; 122: 471-7.

Mellanby K. Epidemiology of scabies.
In: Orkin M, Maibach HI, editors.
Cutaneous Infestations and Insect Bites.
New York: Marcel Dekker; 1985. p. 71-
4.

Heukelbach J, Wilcke T, Winter B,
Feldmeier H. Epidemiology and
morbidity of scabies and pediculosis
capitis in resource-poor communities in
Brazil. Br J Dermatol 2005; 153: 150-6.
Walton SF, Holt DC. Scabies: new
future for a neglected disease. Adv
Parasitol 2004; 57: 309-76.

Odueko OM, Onayemi O, Oyedeji GA.
A prevalence survey of skin diseases in
Nigerian children. Niger J Med 2001;
10: 64-7.

Terry BC, Kanjah F, Sahr F et al.
Sarcoptes scabiei infestation among
children in a displacement camp in
Sierra Leone. Public Health 2001; 115:
208-11.

Stanton B, Khanam S, Nazrul H et al.
Scabies in urban Bangladesh. J Trop
Med Hyg 1987; 90: 219-26.

Heukelbach J, Winter B, Wilcke T et al.
Selective  mass  treatment  with

ivermectin  to  control  intestinal
helminthiases and  parasitic  skin
diseases in a severely affected

population. Bull World Health Organ
2004; 82: 563-71.

Heukelbach J, van Haeff E, Rump B et
al. Parasitic skin diseases: health care-

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

seeking in a slum in north-east Brazil.
Trop Med Int Health 2003; 8: 368-73.
Walker GJ, Johnstone PW.
Interventions for treating scabies.
Cochrane Database Syst Rev 2000; 2:
CD000320.

Taplin D, Porcelain SL, Meinking TL et
al. Community control of scabies: a
model based on use of permethrin
cream. Lancet 1991; 337: 1016-8.
Carapetis JR, Connors C, Yarmirr D et
al. Success of a scabies control program
in an Australian aboriginal community.
Pediatr Infect Dis J 1997; 16: 494-9.
Estrada B. Ectoparasitic infestations in
homeless children. Semin Pediatr Infect
Dis 2003; 14: 20-4.

Lonc E, Okulewicz A. Scabies and
head-lice infestations in different
environmental conditions of Lower
Silesia, Poland. J Parasitol 2000; 86:
170-1.

Heukelbach IR Feldmeier H.
Ectoparasites - the underestimated
realm. Lancet 2004; 363: 889-91.
Mimouni D, Ankol OE, Davidovitch N
et al. Seasonality trends of scabies in a
young adult population: a 20-year
follow-up. Br J Dermatol 2003; 149:
157-9.

Millership S, Readman R, Bracebridge
S. Use of ivermectin, given orally, to
control scabies in homes for the elderly
mentally ill. Commun Dis Public Health
2002; 5: 144-6.

Hegazy AA, Darwish NM, Abdel-
Hamid IA, Hammad SM. Epidemiology
and control of scabies in an Egyptian
village. Int J Dermatol 1999; 38: 291-5.
Wong LC, Amega B, Connors C et al.
Outcome of an interventional program
for scabies in an Indigenous
community. Med J Aust 2001; 175: 367-
70.

249



