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INTRODUCTIONINTRODUCTIONINTRODUCTIONINTRODUCTION
Scabies is a highly contagious and pruritic parasitic
infestation. It is re-emerging in the new
millennium especially with HIV pandemic causing
a significant health problem in developing
countries affecting both sexes, all ages and all
socioeconomic levels.1 The mainstay of therapy
in the present era is topical.2-4 Ivermectin is
the only available oral scabicide that selectively
binds and persistently opens glutamate-gated
chloride channels in nerves and muscles causing
cell death.3 The drug has been approved for
treatment of scabies in France since 2001 and used
off-label in other countries using 200 µg/kg in a
single dose, which may be repeated after one
week.4 It has insignificant side effects as
transient tachycardia, flushing, nausea, rarely
fever, headache, myalgia, and or maculopapular
rash.2 There is a paucity of high-quality studies
that evaluate oral Ivermectin for scabies treatment.
A Cochrane review compared studies between oral
Ivermectin, and other topical drugs as 5%
Permethrin, Lindane and topical benzyl
benzoate.1,5,6 There are no recent reports that
correlate clinical and parasitological response with
the immune response of patients. The aim of this
study is to evaluate oral Ivermectin as a therapeutic
agent to ordinary scabies and to correlate the
clinical and parasitological response of patients
with their immune response.

METHODOLOGYMETHODOLOGYMETHODOLOGYMETHODOLOGY
The study included random sample of 50 clinically
diagnosed cases of ordinary scabies from
Dermatology outpatient clinic, Senores General
Hospital, Fayoum Governorate, Egypt from
December 2011 to February 2012. It was approved
by Fayoum University Ethics Committee and
informed consent was obtained from each
participant in the study. Their age ranged from 5-60
years of either sex. Exclusion criteria done
according to.1 Patients with other parasitic diseases
were excluded from the test by stool and urine
analysis. Urine was examined by sedimentation and
stool by Kato thick smear technique.7 Patients were
subjected to various test items at the time of clinical
presentation and at week 4 after first dose of
treatment. Secondary infection if present was
treated with antibiotic. Ivermectin oral tablets in a
dose of 200 µg/kg were administered and repeated
after one week. Patients were instructed for
decontamination of bed covers, personal clothes and
to avoid using any other antiscabietic or
antihestaminics during the study period. Cure was
reported with complete absence of lesions and
negative parasitological examination at the end of
week 4. The study also included 50 healthy
volunteers as a control for hematological and
serological tests. Participants filled questionnaire
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including personal data, weight, history
suggestive of scabies, other diseases and
treatment history. Cases diagnosed clinically
then confirmed by parasitological examination.8
Total Leucocytic Count (TLC), with special
emphasis on peripheral eosinophils measured
using automatized analyzer, Sysmex S.E. 9000.
From each subject, 5 ml blood was taken, serum
was separated, aliquoted and kept frozen for
serological tests; ELISA and Immunobloting.
Antigen: Sarcoptes scabiei crude mite extract
(SSCME) was prepared from mites collected
from an infected dog as described,9 with
modification. Total protein concentration in the
extract was measured.10 ELISA:::: was performed
to determine the levels of specific anti-S. scabiei
IgG and IgE in participants' sera.11
Electrophoresis and Western Immunoblotting
Assay (EITB): were applied to further
characterize the results obtained by ELISA and
to reveal the specific bands for each antibody.
The antigen was fractionated,12 then the proteins
were transferred to nitrocellulose paper strips and
treated with diluted patients' sera in comparison
with negative control sera.13 Conjugates used
were Peroxidase conjugated mouse anti-human
IgG and IgE (whole molecules, Sigma
Immunechemicals).
Statistical analysis: SPSS version 14 used to
determine Mean and standard deviation (SD) for
values. P-values were calculated using repeated
measure Anova test. P≤0.05 was considered
statistically significant.

RESULTSRESULTSRESULTSRESULTS
The main results of clinical and parasitological
examination of patients are shown in Table 1.
The results revealed the highly significant cure
rate 100% of cases at week 4 of treatment
(P≤0.05). Some side effects were reported by
patients after 1st dose of treatment but they were
self limiting. They were nausea, headache and
muscle pain in 6%, 8% and 4% of cases
respectively. Changes of blood parameters,
immunoglobulin levels are shown in table2 and
table3 respectively.

Table 1. Clinical and parasitological changes with
treatment (n=50)....
Diagnostic test Before

Treatment

Post

treatment

Nocturnal

pruritus

+++ n=50 (100%) n=4 (8%) = PTCI

Nil 0% n=46(92%) = PTRI

Papules/ patient 15 + 5 - ve (100%)

Burrows/ patient 16 + 7 - ve (100%)

Parasitological + ve (100%) - ve (100%)

PTCI= Post treatment continued itching,
PTRI= Post treatment relieved itching,
Values are Mean + SD

Table 2. Changes of blood parameters in comparison with
healthy controls....

Groups TLC (x109 /L) Peripheral blood
eosinophils (%)

Before treatment 6.89 + 2.4 11.9 + 0.21
PTRI 6.71 + 2.3 5.64 + 0.1
PTCI 6.68 + 1.4 8.96 + 0.2
Control 6.7 + 3.4 3.62 + 0.8
P-value ≤ 0.01 ≤ 0.01

Values are mean + SD

Table 3. Changes of IgG and IgE levels in comparison with
healthy controls.

ELISA OD values IgG IgE
Before treatment 0.61 + 0.35 0.47 + 0.16
PTRI 0.38 + 0.11 0.25 + 0.12
PTCI 0.34 + 0.25 0.54 + 0.12
Control 0.2 + 0.02 0.11+ 0.09
P-value ≤ 0.01 ≤ 0.01

Values are mean optical density (OD) + SD.

The results of Fractionation of SSCME are
shown in Fig1 (Lane 2) with more than 17 bands
having molecular weight of ≥ 204, 180, 158, 123,
103, 89 , 69, 66, 52, 43, 36, 34, 29, 26, 24, 21,
12.5 and 11 kDa . The figure also shows that in
comparison with control (Lane 3), sera of 100%
of patients showed IgG binding to 3 scabies
specific bands with MW; 180, 43 and 36 kDa
(Lane 4), that decreased in intensity after
treatment (Lane 5).

scab table 2
scab table3
scab fig1.jpg
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Sera of 100% of patients showed IgE binding
with 6 bands with MW; 89, 69, 64, 52, 36 and 29
kDa (Lane 6) that became faint in PTRI (Lane7)
and continued to be intense in PTCI (Lanes 8-11)
with appearance of one or two additional bands
with MW (34 & 21 kDa).

FigFigFigFig 1111: Results of EITB reaction.

Lane 1: low molecular weight protein standard. Lane 2: SSCME antigenic

fractions. Lane 3: reaction with negative control serum.

Lanes 4-5 ( IgG) and 6-11 (IgE) specific reactive bands respectively

DISCUSSIONDISCUSSIONDISCUSSIONDISCUSSION
Topical scabicidal drugs have many limitations,
they may be poorly tolerated or need to be
repeated several times. Patients' contacts need to
be treated also leading to increasing cost. This
justifies the search for an easy administered
treatment involving a single dose and with
minimal adverse effects.2,6 The present study
showed that oral Ivermectin 200 μg/kg in two
repeated doses one week apart is effective
scabicidal agent since it showed highly
significant cure rate 100% that agreed with
several studies.3,6,14,15 Sule & Thacher16 reported
no more than 95% cure rate using the same
regimen. Goldust et al.17 reported 100% cure rate
with only one single oral dose of Ivermectin
200µg/kg. However, Ivermectin has not been
proved to be ovicidal,2,4 and a single dose may be
inadequate to kill the newly hatched mites, and a
higher or a second dose may be required within
one or two weeks for 100% cure rate.

The only mild, self-limited side effects reported
in this study, ensure that the drug is safe and well
tolerated and agrees with previous studies.2,3,4
However, lack of data about drug safety in
pregnant women and children younger than 5
years whom were excluded from this study limits
its wide scale use despite its high cure rate.
Additional drawback that oral Ivermectin is not
very effective in relieving pruritus. This comes
with Bachewar et al.6 and may cause a major
clinical problem that face physicians since the
underlying cause may be reinfection, drug
resistance or drug failure that may require
changing the treatment regimen or repeated
treatment.8 Another possible cause is stimulation
of allergic reaction by dead mites' antigens and
their products which are still present in the
stratum corneum and aren’t removed from skin
except after a long time.18 In this situation
studying the immune response of the patients
helps to differentiate allergic from other causes of
continued itching. The results of this study
showed that allergy was reported in the cases
with continued itching (PTCI) as indicated by the
significantly continued increase of peripheral
eosinophilia and IgE values in ELISA and EITB
and agreed with Arlian &Morgan.19
An antigen from dog mite was used in this study
due to difficulty in obtaining human mites since
they are few in ordinary scabies. Also, due to
proved cross reactivity between human and dogs'
mite antigens.20 The MW of bands detected by
Fractionation of SSCM antigen was in range with
Arlian et al.21 In addition, the MW of IgE and
IgG binding bands detected by EITB technique
was in range with the same study.
The higher number of bands identified by IgE
more than those by IgG antibodies may indicate
the importance of IgE antibodies in the immune
response to invasive parasitic infections through
immediate hyper sensitivity reaction.22 The
continued intensity of IgE binding in PTCI
patients than in patients with relieved itching
PTRI with appearance of new bands confirmed
the results obtained by ELISA and agreed with
an earlier study by Tarigan,23
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CONCLUSIONCONCLUSIONCONCLUSIONCONCLUSION
Oral Ivermectin is effective, well tolerated and
simpler to use for treatment of scabies. However,
the drug is not fully effective in relieving pruritis.
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