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Background: Scabies is an itchy, parasitic infection of the skin. Recent reports in-
dicate there is a decreasing efficacy of the standard treatment of choice, topical 5%
permethrin cream.

Objective: To evaluate the comparative efficacy, safety and tolerability of topical
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Methods: Patients with dermoscopy-verified scabies visiting the dermatologic out-
patient clinic were assessed for enrolment in the study. In total, 224 patients were en-
rolled and sequentially randomized into two equally sized groups. Group A received
topical 25% or 10% BB for the daily use over a period of three consecutive days, group
B received oral ivermectin (200 pg/kg body weight) twice, 1 week apart. Treatment
outcome was evaluated by dermoscopy at a 3-week follow-up visit.

Results: Treatment resulted in a cure rate of 87% in group A and 86% in group B.
After initial therapy failure in group A, six out of eight patients showed treatment
response upon repeated application of BB, five of five when retreated with ivermec-
tin and two of two with BB plus ivermectin, respectively. In group B, successful re-
treatment was observed in three out of three patients with ivermectin, two of two
patients with BB and 11 of 11 patients with the combination of BB plus ivermectin,
respectively. Tolerability and safety profile of oral ivermectin was excellent, while BB
produced short burning sensations in 14%.

Conclusion: Topical BB and oral ivermectin have shown comparable good therapeu-
tic efficacy. Therefore, both agents constitute an adequate first-line therapy in the
treatment of scabies. A combination of both agents may be considered in recalcitrant

and extensively infested cases, additionally to crusted scabies.

INTRODUCTION Sarcoptes scabiei var. hominis. Scabies is a rising major
public health issue worldwide and has recently been desig-
nated as a neglected tropical disease by the World Health

Organization (WHO).! Current guidelines propose a range

Human scabies is usually transmitted during skin-to-skin
contact with persons infested with the ectoparasitic mite

This is an open access article under the terms of the Creative Commons Attribution-NonCommercial License, which permits use, distribution and reproduction in any
medium, provided the original work is properly cited and is not used for commercial purposes.

© 2022 The Authors. Journal of the European Academy of Dermatology and Venereology published by John Wiley & Sons Ltd on behalf of European Academy of Dermatology
and Venereology.

160 wileyonlinelibrary.com/journal/jdv ] Eur Acad Dermatol Venereol. 2023;37:160-165.


www.wileyonlinelibrary.com/journal/jdv
mailto:﻿
https://orcid.org/0000-0001-8339-6917
https://orcid.org/0000-0003-3159-0720
https://orcid.org/0000-0001-9823-7644
http://creativecommons.org/licenses/by-nc/4.0/
mailto:d.meyersburg@salk.at

MEYERSBURG ET AL.

| 161

of different treatment regimens taking into account topical
permethrin, benzyl benzoate, sulfur, malathion, crotamiton,
synergized pyrethrins and topical or oral ivermectin as the
only systemic therapeutic option.”” Although their avail-
ability differs among European countries, topical 5% perme-
thrin together with oral ivermectin is one of the most widely
prescribed first-line scabicidal therapy.® However, recent
reports indicate a high prevalence of resistance towards 5%
permethrin cream, being the most commonly used topical
treatment in Europe.7'9

Resistance of mites towards permethrin has become an in-
creasing matter of debate in the last few years.'”"* Mutations
concerning the “knockdown resistance” in the voltage-gated
sodium channels, which confer resistance to pyrethroids,
have not yet been identified in Sarcoptes scabiei var. hominis.
However, median survival times of the mites in the presence
of permethrin in vitro have substantially increased from 1 h in
1994, before the widespread use of permethrin, to 3 and 6 h in
2000 and 2010, respectively, indicating a possible resistance to-
wards permethrin.""'* A recent study in 2020 showed that after
8 h 65% and after 12h 25% of mites were still alive ex vivo."
Hence, while formerly one single application for 8 h was cura-
tive in scabies, increasing therapy failures led to recommenda-
tions of repeated applications with an interval of 1 week.”

Additionally, to the investigation of efficacy, safety and
tolerability, aim of this study was to evaluate whether scabies
mites have developed resistance towards topical 10% or 25%
BB or oral ivermectin as it has been observed with topical 5%
permethrin.”’

MATERIAL AND METHODS
Patients

This single-center, randomized, prospective, open label
trial was conducted in the Department of Dermatology and
Allergology at the University Hospital of the Paracelsus
Medical University in Salzburg, Austria. Patients consult-
ing our outpatient clinic who were older than 1 year of
age or weighting >15kg and showing symptoms of a sca-
bies infestation, were assessed for enrolment in this study.
The diagnosis was confirmed by a meticulous dermoscopic
detection of mites (“kite sign” corresponding to the head
and breastplate of the mite in optional conjunction with the
presence of an air-filled intracorneal burrow system), on
either hands/wrists, genitals or feet, according to the 2020
International Alliance for the Control of Scabies Consensus
Criteria."® If no mites were detectable at these sites, search
was extended to the whole body, especially closed to un-
specific secondary lesions including excoriated papules
or eczematous plaques. Partners or relatives of the same
household were urged to visit our outpatient clinic for clini-
cal examination. Those who were also infested were offered
participation in the study in case they met the inclusion cri-
teria, otherwise an appropriate prophylactic anti-scabietic
therapy was provided.

Additional exclusion criteria were as follows: (1) pre-
treated with topical 10% or 25% BB emulsion (2) treatment
with 5% permethrin cream in (2a) the last 3weeks or (2b)
the last 2 weeks in infants, (3) scabies crustosa, (4) successful
use of oral ivermectin in the past 6 months, (5) known hy-
persensitivity or allergy to contents of BB emulsion (6) and
pregnancy or breast-feeding.

Patients were asked about their history of anti-scabietic
pre-treatment, the number of relevant contact persons, for ex-
ample, life partners and relatives, and their occupation. Age
and gender were also recorded for demographic comparison.

Written informed consent was obtained from all patients
before participation in the study following the Declaration
of Helsinki and after approval by the local ethics committee
(Salzburg, Austria, 1104/2020). Patients were sequentially
randomized into two equal groups with the exception of
children weighting less than 15kg body-weight who were in-
cluded in group A.

Statistical analysis

For the statistical analysis, we applied the y” test, with p <0.05
as the level of significance. SPSS version 24 was used for all
calculations. Additionally, binary logistic regressions were cal-
culated with the outcome as the dependent variable and group
as the co-variate. Primary hypothesis was the absence of sig-
nificant difference in efficacy of topical BB to oral ivermectin.

Treatment

Patients in group A received 100g of 10% or 25% BB emulsion’
for a daily application over three consecutive days. Children
aged 1-5years received topical 10% BB, otherwise a 25% emul-
sion was prescribed. The emulsion was applied in the evening
on the whole body sparing the scalp and should not be washed
off before midday of the fourth day. The application on the
scalp was limited to children below the second year of life with
clinical signs or dermoscopic confirmation of mites.

Patients in group B received two doses of 200 pg/kg body
weight [15-24kg: 1 tablet; 25-35kg: 2 tablets; 36-50kg: 3
tablets; 51-65kg: 4 tablets; 66-79kg: 5 tablets, >280kg: 6 tab-
lets] oral ivermectin (Scabioral; InfectoPharm, Heppenheim,
Germany) on Days 0 and 7. Ivermectin was given in the eve-
ning and patients were not specifically advised to swallow
ivermectin on an empty stomach.

All patients were instructed about outpatient self-
treatment or treatment conducted, for example, by a glove-
dressed life-partner or parents, as well as behavioural and
implemented household measures, both orally and by using
a standardized printed handout.

Patients were examined for therapeutic success at week
3 (to 4). Patients with dermoscopic detection of mites were
considered as non-responders. These patients were al-
lowed to repeat the treatment immediately following the
same protocol, change the scabicidal treatment according
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to the parallel group or to receive a combination of both
scabicides—taking into account the physicians' recommen-
dation and the patients' preferences.

RESULTS

In total, 224 patients were enrolled in the study. One hundred
and twelve patients (59 female, mean age 26.1 +18.9years,
range 1.0-78.3 years) were assigned to group A, 112 patients
(47 female, mean age 24.6 + 14.5years, range 1.6-75.0 years)
to group B. No difference in sex and age was observed be-
tween both groups.

Of the examined body regions, already 92% showed mite
presence on the hands. In both groups, 43 patients (38%)
had already experienced therapeutic failure with at least
two treatment cycles of 5% topical permethrin before study
enrolment, respectively. Some cases had even administered
up to 20 applications of topical permethrin over a period of
three to 6 months and were thereby psychologically stressed.

In group A, 97 of 112 patients (86.6%) were cured after
one treatment cycle with topical 10% or 25% BB. Among the
15 patients who were non-responders, 13 responded success-
fully to a retreatment (BB [6/8], ivermectin [5/5], or a combi-
nation of BB plus ivermectin [2/2]).

According to age, 5 of 15 (33%) patients aged 1-5years
and 1 of 6 patients (17%) aged 6-11years showed persistence
of scabies after the first treatment, necessitating treatment
repetition, which were all successful (BB [4/4], combination
of both agents [2/2]).

In group B, two doses of oral ivermectin in a strictly
weight-dependent dosage provided a cure rate of 85.7% (96
of 112). All retreatments were successful (ivermectin [3/3],
BB [2/2] and combination of both [11/11]).

Treatment resulted in a cure rate of 87% in group A
(97/112) and 86% in group B (96/112). None of the both scab-
icides emerged as superior in eradicating scabies (p = 0.847).

A stratified analysis did not suggest any significant dif-
ference in treatment response in relation to age (p = 0.194).
Nonetheless, younger patients, particularly up to 25years,
were more likely to encounter therapeutic failure (19.1% vs.
2.8%, p = 0.001; Table 1). This finding was irrespective of
the administered antiscabietic medication [BB (p = 0.014) or
ivermectin (p = 0.028)].

BB demonstrated good tolerability: 16 patients (14.3%) re-
ported only mild adverse events, apparent as occasional mild
or medium strength burning or stinging in the area where BB
was applied or on excoriated skin and mucous membranes
(e.g. genital mucosa) due to scratching. Reported symptom
duration was 2-10 min and ceased spontaneously in all
cases. None of the children aged 6 to 11years, treated with
25% BB emulsion, reported adverse events concerning toler-
ability. Additionally, in 5 (4.5%) patients, a post-therapeutic
dyshidrotic eczema on the fingers and palms was observed
on the hands during the follow-up visit, irrespective of the
therapeutic response. Xeroderma appeared regularly, but was
not reported by the patients autonomously. Only one adult

TABLE 1 Significant correlation between age classes (<25 vs.
>25years) and therapeutic outcome (‘0” is therapeutic failure, ‘1" is
therapeutic success) within the complete study cohort (group A and B;
p=0.001)

Patients Percentage
<25years 0 29 19.1
1 123 80.9
Total 152 100.0
>25years 0 2 2.8
1 70 97.2
Total 72 100.0

patient discontinued the therapy due to cutaneous intolera-
bility and was therefore excluded from the study (and statis-
tical analysis).

Ivermectin demonstrated excellent tolerability consis-
tently. Only one patient complained about extensive skin-
dryness beyond therapy following therapy failure. Five
patients (4.5%) showed a palmar dyshidrotic eczema beyond
the cure of scabies.

DISCUSSION

Although no official data on current and past disease in-
cidence exists, the soaring use of scabicides and the rise of
diagnoses are indicative of an increase in the prevalence
of scabies in Western Europe. This study was intended
as a sequel study to our findings of reduced efficacy of
topical permethrin in the treatment of scabies infested
patients.7

The notable increase in scabies infestations over the last
years might be explained by an increase of at-risk groups,
such as refugees with a high prevalence of scabies and
treatment failure to conventional therapies,® which can be
attributed to increased development of resistances against
permethrin.”>'>" In our study, 38% (86 of 224 patients) had
been unsuccessfully treated with topical permethrin before
study enrolment.

A French study further identified following risk factors
for treatment failure: (1) the use of only one type of treat-
ment, either topical BB or oral ivermectin vs. combination of
both treatments, (2) the one-time intake vs. two times of oral
ivermectin, (3) intake of ivermectin during a meal vs. on an
empty stomach, (4) absence of decontamination of furnish-
ings and (5) absence of written documents explaining treat-
ment modalities."® To address these shortcomings, herein,
we aimed at reducing the confounders by administration of
two doses of ivermectin 1 week apart and providing oral and
written information on the correct treatment procedures,
including hygienic measures.

Because it is yet unclear to what extent food intake may
affect absorption and opinions diverge on whether the tab-
lets should be taken with food or not,>®'**” in our study, the
patients were not specifically advised to swallow ivermectin
on an empty stomach.
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In this study, mite prevalence on the hands was 92%
and hence comparable with our previous findings (96%),
in contrast to data from three population-based surveys
of scabies that found infestation of the hands in only
51.2%."7

The European Guideline for the Management of Scabies
and the German S1 guideline, with both pending revisions,
recommend topical 5% permethrin or oral ivermectin, ap-
plied on Day 1 and a second time between Day 7 (ivermectin
or permethrin) and 14 (ivermectin) vs. a single application
of topical permethrin as first-line therapy for adults and in-
fants.>* Only the European guideline further suggests daily
BB in the evening on 2 consecutive days with reapplication on
Day 7 as an additional first-line therapy; however, states that
the grade of recommendation is weaker than for topical per-
methrin or oral ivermectin due to a weaker body of evidence.
The Austrian guideline (Osterreichische Gesellschaft fiir STD,
OGSTD) recently issued an acknowledgement to stem the ep-
idemic of scabies with ivermectin 200 pg/kg body weight and
topical permethrin 5% cream, both given on Day 0 and 7.*

To date BB, applied in the evening on three consecutive
days, and washed off at the fourth day, is recommended
as topical treatment of second choice by the German and
Austrian guidelines.

The 10% BB preparation is approved for children with
healthy skin after the first year of life, the 25% emulsion from
the age of 12years and older.>* Data supporting the use of
topical BB in infants during the first 12months of life, and
the 25% emulsion below the age of 12years, are still lacking
and application therefore remains off-label for this age group.

High-quality controlled trials comparing topical BB
and permethrin or ivermectin are missing and yield
inconsistent findings, hence no firm conclusion can be
drawn.?' Major limitations were the inconsistent timing
of the follow-up visits, differing from 1 week to 30 days,
as well as the application frequencies of both treatments.

Crusted scabies*:

Benzyl benzoate emulsion 25/10%*"?
on days 1,2 and 3 (repeat after 7 days)

and
Ivermectin p.o. 200ug/kg body weight
day 1, 2 and 8 (in severe cases additionally:
days 9,15 + 22,29, until dermoscopic or
microscopic examination is negative)

In 2007, a Cochrane review concluded that there is insuf-
ficient data available to compare the relative efficacies of
topical permethrin and topical BB.?>** This review also
concluded that oral ivermectin appeared to be more ef-
fective than topical BB (relative risk of treatment failure
with ivermectin as compared to BB was 0.50 in three tri-
als involving 192 subjects).”>** However, a consecutive
study showed that there was a higher rate of treatment
failure with single-dose ivermectin than with topical
BB.*” The latest Cochrane review did not deliver state-
ments about BB, as only studies comparing ivermectin
and permethrin were evaluated.” In the latest controlled
trial from India in 2009, at a 2-week follow-up visit, the
cure rate for BB was 92% (25% lotion; 35 patients, applied
for two consecutive days) and 100% for ivermectin (34
patients, 200 pg/kg body weight as a single dose). The
authors recommended BB in afflicted patients as a first
line therapy for the first 2 weeks and consecutive shifting
of uncured patients to oral ivermectin for the following
2 weeks.*

Our clinical trial is a sequel to observations made in our
Dermatology department proving loss of efficacy of topical
permethrin in patients infested with scabies.” The herein
reported outcomes confirm the high efficacy of topical BB,
which, with respect to increasing resistances against topical
permethrin, highlights the necessity to consider BB as an ad-
ditional first-line topical treatment. Even if not as well tol-
erated as topical permethrin, BB has proven equal efficacy
as two doses of oral ivermectin (87% vs. 86%), additionally
indicating a favourable risk-benefit ratio. Consequently,
our primary hypothesis of the absence of significant differ-
ence between topical BB and oral ivermectin was achieved.
Limitations of our study were the monocentric recruitment
and the unblinded design.

Further, regardless of the antiscabietic medication used,
patients up to 25 years were more prone for treatment failure,

*110% BB from age 1-5; 25% BB
from the age of 6 (off-label,
approved from the age of 12).

*2 considered safe in pregnancy.234
*3 additionally in recalcitrant and
extensively infested cases.

follow-up visit: 3 weeks after start of treatment for a confirmation of cure

FIGURE 1

Treatment algorithm used at the Department of Dermatology and Allergology in Salzburg, Austria (adopted from 2). Instruction for

outpatient self-treatment (or treatment conducted by parents or life-partner), behavioural and implemented household measures should be conducted

both orally and by using a standardized printed handout.
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which might be explained by the assumption that this age
class is negligent in following all instructions regarding
treatment and hygienic measures correctly and has frequent
skin contacts with potentially afflicted peer-groups, part-
ners or siblings.”” However, this observation could be biased
due to the proportionally larger cohort in this age class. A
similar explanation can be considered for children of fami-
lies with many children, where refractory infestations were
observed more frequently.

Dyshidrotic eczema (vesicular eruption) on the fingers/
palms was solely a post-therapeutic effect and equally fre-
quent in the BB and ivermectin groups: it is most probably
a kind of allergic contact dermatitis to decomposing mite-
components within the epidermis.

With regard to the current epidemiology of resistance to-
wards permethrin, we recommend two doses of ivermectin
or topical BB for three consecutive days as a first-line therapy
for uncomplicated scabies. A repetition of the same antisca-
bietic agent can be offered once immediately after therapeu-
tic failure at a 3-week follow-up.

A considerable advantage of oral ivermectin is (1) the
lower susceptibility to (and better traceability of) application
errors (2) a better acceptance of an oral intake vs. the more
time-consuming and self-conquest needing topical appli-
cation over several days and (3) the present data approving
similar good tolerability even in infants in the first year of
age 2028

A combination of both therapeutics has synergistic effects
and is practically always sufficient to eradicate the parasite. A
combination of both agents is indispensable in scabies crus-
tosa and should be considered in retreatment of recalcitrant
cases most likely appearing in adolescents and families with
many children." (Figure 1).

CONCLUSION

Oral ivermectin or topical BB has shown good coequal ther-
apeutic efficacy and tolerability in adults and children suf-
fering from scabies and no reasonable evidence of resistance,
contrary to permethrin. Both agents constitute therefore an
adequate first-line therapy in the treatment of scabies. Their
combination should be considered for recalcitrant or exten-
sive scabies, as in case of scabies crustosa—where it is already
recommended.
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ENDNOTE

Topical benzyl benzoate was based on an 2% ce-
tostearyl alcohol emulsion. The emulsion was
prepared by melting benzyl benzoate with 2%
cetostearyl alcohol and afterwards mixing with
warm, purified water for some minutes. The
emulsion was prepared in the certified clinical
pharmacy of the University Hospital Salzburg.
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