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Abstract 
Introduction: Scabies is caused by Sarcoptes scabiei var hominis, often causing secondary bacterial infections, especially by Streptococcus 
pyogenes and Staphylococcus aureus. Permethrin 5% cream is the first-line of treatment that is recommended, combined with Fusidic acid 2% 
cream as the first-line topical antibiotic. We investigated the efficacy of a combination of permethrin 5% cream and fusidic acid 2% cream for 
the treatment of impetiginized scabies. 
Methodology: A double-blind, randomized clinical trial was organized at two Islamic boarding schools in Bogor, West Java, Indonesia. Forty 
subjects were randomly allocated into the intervention group (permethrin 5% and fusidic acid 2%; n = 20), and the control group (permethrin 
5% and placebo; n = 20). Treatment efficacy was determined through the visual analogue scale (VAS) for pruritus and pain, and by examining 
bacterial cultures. 
Results: Treatment efficacy in the intervention group was higher than in the control group on day 7 (80% vs. 35%) and day 14 (95% vs 35%, 
p ≤ 0.001, RR 2.714) with decreasing VAS for pruritus (p = 0.04) and pain (p = 0.035). The most common bacterium was Staphylococcus 
aureus. Some minor adverse effects such as itch and heat occurred temporarily. 
Conclusions: Treating impetiginized scabies with permethrin 5% and fusidic acid 2% cream is more effective than treating with only 5% 
premethrin. The most common bacterium causing secondary infection in impetiginized scabies is Staphylococcus aureus. 
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Introduction 

Scabies is a communicable skin disease caused by 
Sarcoptes scabiei var hominis infection [1]. It is 
endemic to tropical and sub-tropical regions [2], 
including Africa, South America, the Caribbeans, 
Central and South Australia and Asia [3,4]. The Global 
Burden of Disease 2010 report estimated that globally, 
scabies affects around 100 million people [5]. The 
global prevalence of scabies ranges from 0.2% to 
71.4%. Data from Cipto Mangunkusumo General 
Hospital (RSCM), a tertiary referral hospital in Jakarta, 
Indonesia, show that 768 outpatients and 54 inpatients 
were diagnosed with scabies from January 2012 to 
October 2017 [unpublished data]. Scabies is more 
commonly found in children compared to teenagers and 
adults [6]. 

The signs and symptoms of scabies include 
nocturnal pruritus, pathognomonic skin lesions, itching 
found in several people in a communal dwelling, and 
microscopic finding of the parasite. Skin lesions appear 
with a predilection towards areas between the fingers, 

the flexor surface of wrists, elbows, genitals, axilla, 
periumbilical area, nipples, bottoms, and penile shafts 
[7]. 

Patients with scabies experience great discomfort 
due to intense itch, causing scratching that may lead to 
secondary infections, especially by Streptococcus 
pyogenes and Staphylococcus aureus [8]. 
Staphylococcus aureus is part of the skin's normal 
microbiota and generally does not cause disease in 
normal skin but can be pathogenic in certain conditions 
[9]. Host factors that influence staphylococcal 
infections pathogenesis include immunocompromised 
status, long-term use of corticosteroids, and atopic 
dermatitis. Trauma and inflammation (post-surgery 
wounds, burns, traumatic wounds, dermatitis), insect 
bites, and poor hygiene also play important roles in 
susceptibility to infection [10]. Many Streptococcus 
species are part of the skin's normal flora and colonize 
the upper respiratory tract as commensals. Colonization 
of S. pyogenes is rare but can be found in impetigo-
endemic regions [11]. Impetiginized scabies can 
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progress to cellulitis, rheumatic fever, 
glomerulonephritis, and even sepsis [12]. 
Complications due to secondary infections by S. 
pyogenes and S. aureus are often found in children in 
developing countries [8,13]. Prevalence of 
impetiginized scabies varies by regions; the Solomon 
Islands reported a prevalence of 41.1% [14], a 
dermatovenereology outpatient clinic in a hospital in 
Bandung, Indonesia reported 7% of outpatients were 
diagnosed with impetiginized scabies [15], and Sungkar 
et al. [16] described 26% of their study subjects in an 
Islamic boarding school (pesantren) in Jakarta had 
impetiginized scabies. 

The main therapy for scabies is scabicidal topical 
preparations, such as permethrin 5% cream, 1% lindane 
lotion/cream, 10% and 20% benzyl benzoate 
emulsion/lotion, and 2-10% sulfur precipitate ointment. 
Permethrin cream is considered the first-line agent in 
scabies treatment [17]. The Sarcoptes scabiei mite 
produces Scabies Mite Inactivated Protease Paralogues 
(SMIPPs) and Serpins (SMSs, Scabies mite serine 
protease inhibitors) which inhibit complement 
activation and promotes bacterial growth in vitro, 
preventing complement-mediated mite eradication 
[18]. This parasite protective mechanism indicates a 
need for antibiotics in the management of impetiginized 
scabies. Antibiotic therapy can be given topically or 
systemically, depending on the severity of the disease 
[19]. 

Mass scabies treatment in boarding schools can 
decrease scabies cases by up to 56% [20]. Romani et al. 
reported a 54% decrease in cases after mass 
administration of permethrin 5% cream [21]. Several 
studies investigated the efficacy of giving a 
combination of topical permethrin cream and oral 
antibiotics [21,22] but to date, no studies have 
compared the efficacy of prescribing permethrin 5% 
cream in combination with topical antibiotics. This 
study investigates the efficacy of giving permethrin 5% 
cream with fusidic acid 2% compared to permethrin 5% 
cream with a placebo cream as a combination treatment 
for impetiginized scabies. 

 
Methodology 
Study design 

We performed a double-blind clinical trial in two 
Islamic boarding schools in Bogor, West Java, 
Indonesia (Pondok Pesantren Al-Islami and Pondok 
Pesantren Gaza Al-Islami), from September 2018 to 
March 2020. We calculated a minimum sample size of 
46 subjects (with a 10% predicted drop-out rate) using 
the two proportions hypothesis test. This trial was 

approved by the Ethics Committee of the Faculty of 
Medicine, Universitas Indonesia. 

 
Inclusion and exclusion criteria 

We included students who consented to enrolment 
in the trial and provided signed informed consent forms 
from their legal guardians. Subjects had lived in the 
school campus for at least four weeks, were diagnosed 
with scabies, and presented with pustules, pus, purulent 
bullae, and yellow-brown crusts. Students with fever, 
enlarged lymph nodes, individuals who had received 
topical or systemic antibiotics in the last 24-72 hours 
before examination, subjects with positive history of 
hypersensitivity to permethrin 5% or fusidic acid 2%, 
positive history of atopic dermatitis, diabetes mellitus, 
HIV/AIDS, chronic renal failure, long-term systemic 
drug use, and students who were lost to follow-up were 
excluded. This ensured that the subjects were treated 
only with topical antibiotics, and the results were not 
complicated by other factors. 

 
Treatment protocol 

Students who fit our inclusion and exclusion criteria 
signed informed consent forms and obtained consent 
from their guardians. Subjects were randomized to two 
groups: intervention (permethrin 5% cream and fusidic 
acid 2% cream) or control (permethrin 5% cream and 
placebo). Randomization was performed by the 
research assistant using a randomization table; 
investigators and subjects were blinded. 

Patient history was recorded, and physical 
examination, skin scraping, and Gram-staining of pus 
were performed. The treatment was administered by 
research assistants. A glycerol-based cream 
(Biocream, Merck, Indonesia) was used as placebo. 
In addition to treatment interventions, all subjects were 
given 0.9% NaCl compresses and sterile gauze. Follow-
up visits were done on days 7 and 14. 

 
Evaluation 

Clinical resolution of the disease was assessed by 
subjective and objective complaints. Subjective 
complaints were assessed using visual analogue scale 
(VAS) for pain and pruritus. Objective complaints were 
assessed clinically, by observing new scabies lesions 
and resolution of impetigo lesions or the presence of 
residual macule or fibrotic tissue on day 7 and day 14. 
If any discrepancies were found between subjective and 
objective complaints, the worse criteria were assumed. 
Adverse events were assessed subjectively (pruritus, 
stinging sensation, heat, headache, paresthesia) and 
objectively (presence of contact dermatitis or irritation). 
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  Table 1. Characteristics of study subjects. 

Characteristics Intervention (n = 20) Placebo (n = 20) p 
Age (years), median (min-max) 14 (13-17) 14 (13-17) 1.000 
Gender, n (%)    
Male 13 (65.0) 13 (65.0) 1.000^ 
Female 7 (35.0) 7 (35.0)  
Shower frequency, n (%)    
Once a day 0 (0.0) 2 (10.0) < 0.001 
Twice a day 20 (100.0) 8 (40.0)  
> Twice a day 0 (0.0) 10 (50.0)  
Soap usage, n (%)    
Yes 20 (100.0) 19 (95.0) 1.000* 
No 0 (0.0) 1 (5.0)  
Type of soap used, n (%)    
Antiseptic soap 20 (100.0) 20 (100.0) - 
Moisturizing soap 0 (0.0) 0 (0.0)  
Nail condition, n (%)    
Dirty 17 (85.0) 16 (80.0) 1.000* 
Clean 3 (15.0) 4 (20.0)  
Body mass index (BMI), n (%)    
Malnourished 7 (35.0) 9 (45.0) 0.24** 
Normal 12 (60.0) 11 (55.0)  
Overweight 1 (5.0) 0 (0.0)  

Mann-Whitney test; ^ Chi Square test; * Fisher Exact test, ** Kolmogorov-Smirnov test. 
 
 
 
 
 
Table 2. Efficacy of combination Fusidic acid 2% and permethrin 5% on impetiginized scabies, VAS and side effect after treatment. 

Criteria Intervention (n = 20) Placebo (n = 20) p RR 
(CI 95%) 

Cured in Day 7     

Yes 16 (80.0) 7 (35.0) < 0.001* 2.286 
(1.210-4.318) 

No 4 (20.0) 13 (65.0)   
Cured in Day 14     

Yes 19 (95.0) 7 (35.0) < 0.001* 2.714 
(1.481-4.974) 

No 1 (5.0) 13 (65.0)   
VAS Pruritus     
Day 0 6 (2-9)+ 5 (3-8) + 0.529** - 
Day 14 1 (0-6) + 3 (0-6) + 0.076** - 
Delta VAS -4 (-9~1) + -3 (-7~3) + 0.040** - 
VAS Pain     
Day 0 3 (2-4)+ 3 (2-4) + 0.758** - 
Day 14 0 (0-3) + 0 (0-4) + 0.018** - 
Delta VAS -2 (-4~0) + -1 (-4~ -2) + 0.035** - 
Adverse effects     
Yes 4 (20.0) 0 (0.0) 0.106*  
No 16 (80.0) 20 (100.0)  
Subjective complaints (n = 4)    
Heat 3 (75.0) 0 N/A  
Pruritus 1 (25.0) 0   

* Fisher Exact test; ** Mann-Whitney test; + Median (minimum-maximum). 
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Statistical analysis  
Analysis was done per protocol using SPSS version 

22.0. A significance level of 5% was used, p was 
considered significant at < 0.05 level. 

 
Results 

Scabies prevalence in Pondok Pesantren Al Islami 
was 36.7% (187 out of 509 subjects), 12.3% (23 out of 
187 subjects) of whom were diagnosed with 
impetiginized scabies. In the other school, Pondok 
Pesantren Gaza Al-Islami, scabies was found in 29.7% 
(66 out of 222) subjects, 28.8% (19 out of 66) of whom 
were impetiginized. Of all the students who had scabies, 
16.6% (42 out of 253) were diagnosed with 
impetiginized scabies, met our inclusion criteria, and 
were included in the study. Students who did not 
provide consent or dropped out received treatment but 
were excluded from the analysis. Subjects were 
randomized using a randomization table: 20 subjects in 
the intervention group and 20 subjects in the placebo 
group (control). 

No significant differences were observed in mean 
age and sex distribution in the two groups (Table 1). 
However, there was significant difference in the 
number of showers taken, where 50% of the control 
group showered more than twice a day and 100% of the 
intervention group showered twice a day. The majority 
of subjects used antiseptic soap during showers and had 

dirty nails (80-85%). Both groups had similar 
nutritional status. 

Based on follow-up visits on days 7 and 14 (Table 
2), we found statistically significant differences in 
treatment efficacy between the intervention and control 
groups. The cure rate on day 14 in the intervention 
group was 95%, notably higher than in the control 
group (35%). Relative risk on day 14 was 2.714, 
indicating that the intervention group was 2.7 times 
more likely to be cured than the control group. 

On day 14, the proportion of subjects with a visual 
analogue scale (VAS) for pruritus of 0 was higher in the 
intervention group, and the median delta VAS before 
and after treatment was also higher in the intervention 
group compared to the control group (-4 vs -3, 
respectively). No significant difference was found in 
median VAS for pain on the baseline. After treatment, 
more subjects had VAS of 0 in the intervention group, 
with a statistically significant difference in median delta 
VAS for pain (-2 in the intervention group vs -1 in the 
control group). 

There were some minor adverse effects in the 
intervention group. Three subjects reported heated 
sensation after application of treatment creams, and one 
subject reported itch; however, these complaints were 
found to be temporary and did not cause notable 
discomfort, so subjects in both groups followed through 
with their assigned treatments comfortably. 

 

Table 3. Characteristics of bacteria and parasites on initial assessment. 
Criteria Intervention (n = 20) Placebo (n = 20) p 
GRAM    
Bacteria < 1 (rare) 0 (0.0) 0 (0.0) 0.827* 
Bacteria 1-5 (low) 8 (40.0) 8 (40.0)  
Bacteria 6-30 (moderate) 11 (55.0) 10 (50.0)  
Bacteria > 30 (high) 1 (5.0) 2 (10.0)  
Leukocyte < 1 (rare) 0 (0.0) 0 (0.0) 0.157* 
Leukocyte 1-9 (low) 2 (10.0) 2 (10.0)  
Leukocyte 10-25 (moderate) 16 (80.0) 11 (55.0)  
Leukocyte > 25 (high) 2 (10.0) 7 (35.0)  
KOH    
Mites found on skin-scraping 3 (15.0) 2 (10.0) 0.634** 
Swab Culture    
Staphylococcus aureus 11 (55.0) 10 (50.0) - 
Staphylococcus saprophyticus 1 (5.0) 2 (10.0) - 
Acinetobacter sp + S. aureus 1 (5.0) 2 (10.0) - 
Escherichia coli + S. aureus 1 (5.0) 2 (10.0) - 
Bacillus sp 1 (5.0) 1 (5.0) - 
Enterobacter aerogenes 1 (5.0) 1 (5.0) - 
Enterobacter gergoviae 2 (10.0) - - 
Acinetobacter baumannii 1(5.0) - - 
Acinetobacter sp 1 (5.0) - - 
Enterobacter cloacae + S. aureus - 1 (5.0) - 
Staphylococcus saprophyticus + 
Streptococcus alfahemolytic - 1 (5.0) - 

* Kolmogorov Smirnov test; ** Fisher Exact test. 
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Characteristics of bacteria and parasites 
We found no statistically significant differences in 

the proportion of bacteria found on Gram staining. 
Moderate levels of bacterial colonization were found in 
55% of the intervention group and in 50% of the control 
group, shown in Table 3. Moderate leukocyte levels 
were found in 80% of the intervention group and in 55% 
of the control group. Mites were found in KOH skin 
scraping in 5% of the intervention group and in 10% of 
the control group. 

Bacterial culture showed single species growth in 
32 samples (80%) and two species in 8 samples (20%). 
The most commonly identified bacteria were S. aureus 
(52.5%), followed by S. saprophyticus. When two 
bacterial species were present, they were mostly S. 
aureus with Acinetobacter sp and Escherichia coli. S. 
aureus was the most common isolate, both on its own 
and with other bacteria. Gram-negative bacteria found 
in cultured samples included Enterobacter cloacae, 
Enterobacter aerogenes, Enterobacter gergoviae, 
Acinetobacter sp, Acinetobacter baumannii, and 
Escherichia coli. 

 Antibiotic sensitivity test for Staphylococcus 
aureus showed sensitivity to cefadroxil and resistance 
to cefixime (Table 4). Amoxicillin with clavulanic acid, 
erythromycin, clindamycin, and azithromycin were 

found to be effective against S. aureus. S. saprophyticus 
was sensitive to cefadroxil and amoxicillin-clavulanic 
acid, but resistant to cefixime. Among the Gram-
negative bacteria, Acinetobacter sp. was sensitive to 
azithromycin and amoxicillin-clavulanic acid, and 
Enterobacter sp. was sensitive to cefixime and 
azithromycin. 

 
Discussion 

All the study subjects showered using antiseptic 
soap. A study by Larson [23] reported showering or 
washing hands using antiseptic soap can reduce the 
number of bacteria on the skin, but can also disrupt the 
skin's barrier, leading to pathogenic colonization of S. 
hominis, S. aureus, Gram-negative bacteria, and 
Candida sp. Thus, using antiseptic soap may contribute 
to the subjects' susceptibility to impetiginized scabies, 
but it did not affect the treatment outcomes. Dirty nails 
can act as a source for secondary bacterial infection. 
Several studies described an association between 
hygiene status and bacterial infection as a complication 
of scabies [24-26]. 

Nutritional status in 60% of the intervention group 
and in 55% of the control group was normal (p = 0.524). 
Tasani et al. concluded that there were no significant 
associations between nutritional status and treatment 

Table 4. Antibiotic sensitivity of the most commonly found Gram-positive and Gram-negative bacteria. 
Bacteria/Antibiotics Sensitive Intermediate Resistant Total 
Staphylococcus aureus    24 
Cefadroxil 24 0 0  
Erythromycin 23 1 0  
Clindamycin 23 0 1  
Amoxicillin - clavulanic acid 11 1 0  
Cefixime 6 1 17  
Azithromycin 23 0 1  
Staphylococcus saprophyticus    4 
Cefadroxil 4 0 0  
Erythromycin 2 0 2  
Clindamycin 2 0 2  
Amoxicillin - clavulanic acid 3 0 0  
Cefixime 0 0 4  
Azithromycin 2 0 2  
Acinetobacter sp    5 
Cefadroxil 2 0 3  
Erythromycin 1 4 0  
Clindamycin 0 0 5  
Amoxicillin - clavulanic acid 5 0 0  
Cefixime 1 0 4  
Azithromycin 5 0 0  
Enterobacter sp    5 
Cefadroxil 2 1 2  
Erythromycin 0 1 4  
Clindamycin 0 0 5  
Amoxicillin - clavulanic acid 0 2 3  
Cefixime 5 0 0  
Azithromycin 3 0 2  
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success in impetiginized scabies [27]. Korte et al. also 
reported the lack of association between malnutrition 
and treatment success in scabies, despite the high 
prevalence of the disease in malnourished populations; 
malnutrition was associated with poor socioeconomic 
status [28]. 

 
Treatment efficacy 

Previous studies have compared the efficacy of a 
combination of permethrin or ivermectin with oral 
antibiotics (single-dose azithromycin) vs topical 
treatment with no antibiotics [21,22]. However, we 
found no studies had compared the efficacy of a 
combination of permethrin 5% cream with fusidic acid 
2% cream and permethrin 5% cream alone. 

A study by Romani in 2019 found a significant 
decrease in impetiginized scabies prevalence after 
treatment with ivermectin and azithromycin one year 
after treatment administration, compared to treatment 
with only ivermectin [21]. This highlighted the benefits 
of giving antibiotics to treat impetiginized scabies in 
order to prevent impetigo. Romani's finding contradicts 
a study by Marks in 2019, in which no difference was 
found between using a combination of ivermectin and 
azithromycin, and only ivermectin in treating scabies 
and impetiginized scabies (relative reduction 75% vs 
73%; p = 0.49) [22]. Marks also described that giving 
azithromycin in mass treatments in children can reduce 
mortality from bacterial infections [22]. Lawrence et al. 
[29] found that impetigo prevalence decreased from 
40% to 20% after a 1 year follow up when a scabies-
infected population was treated with permethrin or oral 
ivermectin without antibiotics. They found that despite 
a substantial amount of group A Streptococcus on the 
children's hands, no impetigo was observed due to 
intact skin, while having scabies increased children's 
susceptibility to impetigo. Therefore, if the prevalence 
of scabies is decreased, the prevalence of impetigo or 
impetiginized scabies will also decrease. Lawrence 
suggested prescribing penicillin to cases of 
impetiginized scabies to improve clinical symptoms 
and prevent complications [29]. 

We used fusidic acid cream as an antibiotic to treat 
secondary bacterial infections. A Cochrane systematic 
review published in 2012 described fusidic acid 2% and 
mupirocin creams as the most effective topical 
antibiotics against mild to moderate impetigo, with mild 
adverse effects and no gastrointestinal discomfort [30]. 
We found a relative risk of 2.714 when permethrin 
cream was used in combination with fusidic acid cream, 
which means treatment success was 2.7 times more 
likely compared to using permethrin cream only. 

Prescribing fusidic acid 2% cream can improve 
treatment success rates in impetiginized scabies, thus 
preventing further bacterial infections. 

On the 14th day follow-up, we found subjects with 
a VAS for pruritus of 6 despite having been declared as 
cured of scabies. This was possible due to the presence 
of post-scabetic itch, which can persist for 2-4 weeks 
after adequate treatment. Post-scabetic itch can be 
differentiated from re-infection or persistent infection 
by looking for new lesions [31,17]. 

There were no significant differences in pain 
between the two groups, but we found more subjects 
with VAS but zero pain in the intervention group, which 
may be a positive effect from fusidic acid despite 
having no anti-inflammatory actions [32]. Topical 
application of fusidic acid 2% cream for 7-14 days was 
considered adequate to resolve bacterial infections that 
cause inflammation, thus reducing overall 
inflammation and pain in most subjects in the 
intervention group. This finding is supported by a study 
by Powers which reported that VAS for pain would 
decrease in cutaneous bacterial infections if 
improvements in skin lesions are seen [33]. 

In the intervention group, 20% of the subjects 
complained of heat and itching after treatment, yet it 
was minor and temporary. These adverse effects were 
also reported in Morley et al.'s study [34], in which 1 
out of 191 subjects (0.52%) complained of a burning 
sensation, pruritus, irritation, contact dermatitis, and a 
sticky sensation as side effects of 2% sodium fusidate 
cream. Mild adverse effects were also reported by 
White et al. [35] who found a small number of subjects 
with pruritus and burning sensations after applying 2% 
sodium fusidate ointments. In contrast, a study by 
Gilbert et al. [36] in Canada found no adverse effects 
after treatment with fusidic acid 2% cream, consistent 
with the general knowledge of fusidic acid 2% cream 
having a favorable safety profile and mild side effects, 
if any. 

 
Characteristics of bacteria and parasites 

Our study found moderate to high bacterial count in 
samples from both groups. In samples where low 
bacterial counts were observed, clinical judgment 
showed the presence of secondary bacterial infections 
and bacterial growth in cultures. Brooks et al. [37] 
found Gram staining to be less sensitive compared to 
culture, especially when the bacterial load was minimal. 
Samples need to have at least 105 organisms/mL to be 
visible when stained, while cultures only need 102-103 
organisms/mL to show colonization. In terms of 
leukocyte counts, 67.5% of our subjects had moderate 
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levels of leukocytes, 22.5% had high leukocyte levels, 
and 10% had low levels. No statistically significant 
differences were found between the two groups. 

Based on clinical judgment, the characteristics of 
bacterial culture were similar between the two groups. 
All subjects in both groups had at least one culture 
isolated. Most of the bacterial growth was S. aureus, 
consistent with previous studies describing S. aureus as 
the most common etiology of impetiginized scabies 
[22]. However, a study by Tasani et al. [27] observed 
that S. aureus was the second most common bacteria 
causing impetiginized scabies, after Group A 
Streptococcus. We did not find any Group A 
Streptococcus in our study, but differences in 
pathogenic species did not affect the diagnosis of 
impetiginized scabies or treatment. In some (20%) 
culture samples, Gram-negative bacteria like 
Acinetobacter sp, Escherichia coli, and Enterobacter 
cloacae were found alongside S. aureus. The samples 
were taken from the buttocks area and the growth of 
these bacteria in culture media might suggest poor 
personal hygiene. Positive growth in bacterial culture 
shows the need for antibiotic treatment in impetiginized 
scabies. 

Mites were found in only 5 skin scrape samples. 
Skin scrape samples were taken from only one 
predilection area, which may explain the lack of mites 
in our study, while in everyday practice, skin scraping 
is usually repeated on several regions until the mites are 
found. We suggest performing skin scrapes on at least 
three locations with no excoriations or inflammations, 
using scalpels or object-glass. Despite 100% 
specificity, sensitivity of skin scraping to find mites is 
considered low (43.5%). Walter et al. [38] proposed the 
use of dermoscopy to improve the sensitivity of skin 
scraping. Through dermoscopy, the delta wing sign can 
be found, which indicates the presence of mites. 

 
Antibiotic sensitivity 

We found S. aureus to be 100% sensitive to 
cefadroxil, 95% to erythromycin, clindamycin, 
amoxicillin-clavulanic acid, and azithromycin, while 
only 25% were sensitive to cefixime and the other 70% 
were resistant. S. saprophyticus had 100% sensitivity to 
cefadroxil, 75% to amoxicillin-clavulanic acid, and 
50% to clindamycin, erythromycin, and azithromycin. 

Cefadroxil was found to be effective in all cases of 
impetigo, as previously described by Ladhani et al. in 
2015 [39]. Cefadroxil was considered as effective as 
cefalexin and dicloxacillin. Cefalexin was used in the 
IDSA (Infectious Diseases Society of America 
Guidelines) guidelines as the first-line empiric therapy 

for impetigo, while the first-line therapy for impetigo in 
the Indonesian Society of Dermatology and 
Venereology's guidelines was dicloxacillin [40,41]. 
Cefalexin is considered more favourable than 
cefadroxil due to more affordable prices in the United 
States, but cefalexin is rarely prescribed in Indonesia. 
Amoxicillin with clavulanic acid is also a first-line 
treatment for impetigo. Erythromycin, clindamycin, 
and azithromycin are macrolides that can be given as 
second-line agents for impetigo [41]. Empiric antibiotic 
choices were based on the assumption that S. aureus is 
the most common bacterial cause of impetigo, as found 
in our study. No methicillin-resistant S. aureus (MRSA) 
were found in our study. Antibiotic stewardship needs 
to be applied in prescribing antibiotics. Fusidic acid was 
used in our study as dictated by the Indonesian Society 
of Dermatology and Venereology's guidelines for mild 
impetigo [41]. A systematic review by Koning et al. 
found fusidic acid 2% cream to be as effective as oral 
antibiotics [30]. 

We found Acinetobacter sp to be the most common 
Gram-negative bacteria, and it was sensitive to 
azithromycin and amoxicillin-clavulanic acid. 
Meanwhile, Enterobacter sp was most sensitive to 
cefixime, followed by azithromycin. Previous studies 
have described usage of azithromycin as a part of mass 
treatment of impetiginized scabies in a community [22]. 
We found that Gram-positive and negative bacteria in 
our samples were still sensitive to azithromycin. 
Despite its potential use, in Indonesia azithromycin is 
used for yaws, as regulated in the Indonesian Ministry 
of Health’s Decree, and cefadroxil is suggested as a 
first-line agent for impetiginized scabies. 

 
Study limitations 

Several limitations are present in our study: skin 
scrapes were only performed on one predilection area, 
thus causing many negative results, lack of Gram-
staining and culture evaluations post-treatment, a long 
period of time was needed to recruit samples, only 20 
out of 21 samples per group was obtained due to the 
COVID-19 pandemic, no sensitivity test to fusidic acid 
cream was performed due to unavailable discs in 
Indonesia, and 28 subjects were not tested for 
sensitivity to amoxicillin-clavulanic acid due to 
technical problems in the laboratory. 

 
Conclusions 

A combination of permethrin 5% cream and fusidic 
acid 2% cream was more effective in treating 
impetiginized scabies compared to permethrin 5% 
cream and placebo on day 7 (p ≤ 0.001, RR = 2.286) 
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and day 14 (p ≤ 0.001, RR = 2.714). A significant 
reduction in VAS for pruritus was seen in the treatment 
group after 14 days of treatment (p = 0.04). VAS for 
pain was also reduced in the treatment group after 14 
days of treatment (p = 0.035). There are some minor 
adverse effects in the intervention group as itch and heat 
that affect temporarily. S. aureus followed by Gram-
negative bacteria were the most common etiology. 

A combination of permethrin 5% cream with 
fusidic acid 2% cream can be considered as a first-line 
agent in impetiginized scabies treatment. More studies 
on other topical antibiotics, microbiological follow-up 
examinations, and periodic community surveillance on 
impetigo-causing bacteria are needed. 
 

References 
1. Boediarja S, Handoko R (2017) Skabies. In: Menaldi S, 

Bramono K, editors. Dermatology and Venereology. 7th 
edition. Jakarta: Fakultas Kedokteran Universitas Indonesia. 
Publishing. 137-140. [Book in Indonesian]. 

2. Steer AC, Jenney AW, Kado J, Batzloff MR, La Vincente S, 
Waqatakirewa L, Mulholland EK, Carapetis JR (2009) High 
burden of impetigo and scabies in a tropical country. PLoS 
Negl Trop Dis 3: 467. 

3. Walton SF, Currie BJ (2007) Problems in diagnosing scabies, 
a global disease in human and animal populations. Clin 
Microbiol Rev 20: 268-279. 

4. Hengge UR, Currie BJ, Jäger G, Lupi O, Schwartz RA (2006) 
Scabies: a ubiquitous neglected skin disease. Lancet Infect Dis 
6: 769-779. 

5. Vos T, Flaxman AD, Naghavi M, Lozano R, Michaud C, Ezzati 
M, Shibuya K, Salomon JA, Abdalla S, Aboyans V, Abraham 
J, Ackerman I, Aggarwal R, Ahn SY, Ali MK, Alvarado M, 
Anderson HR, Anderson LM, Andrews KG, Atkinson C, 
Baddour LM, Bahalim AN, Barker-Collo S, Barrero LH, 
Bartels DH, Basáñez MG, Baxter A, Bell ML, Benjamin EJ, 
Bennett D, Bernabé E, Bhalla K, Bhandari B, Bikbov B, Bin 
Abdulhak A, Birbeck G, Black JA, Blencowe H, Blore JD, 
Blyth F, Bolliger I, Bonaventure A, Boufous S, Bourne R, 
Boussinesq M, Braithwaite T, Brayne C, Bridgett L, Brooker 
S, Brooks P, Brugha TS, Bryan-Hancock C, Bucello C, 
Buchbinder R, Buckle G, Budke CM, Burch M, Burney P, 
Burstein R, Calabria B, Campbell B, Canter CE, Carabin H, 
Carapetis J, Carmona L, Cella C, Charlson F, Chen H, Cheng 
AT, Chou D, Chugh SS, Coffeng LE, Colan SD, Colquhoun S, 
Colson KE, Condon J, Connor MD, Cooper LT, Corriere M, 
Cortinovis M, de Vaccaro KC, Couser W, Cowie BC, Criqui 
MH, Cross M, Dabhadkar KC, Dahiya M, Dahodwala N, 
Damsere-Derry J, Danaei G, Davis A, De Leo D, Degenhardt 
L, Dellavalle R, Delossantos A, Denenberg J, Derrett S, Des 
Jarlais DC, Dharmaratne SD, Dherani M, Diaz-Torne C, Dolk 
H, Dorsey ER, Driscoll T, Duber H, Ebel B, Edmond K, Elbaz 
A, Ali SE, Erskine H, Erwin PJ, Espindola P, Ewoigbokhan 
SE, Farzadfar F, Feigin V, Felson DT, Ferrari A, Ferri CP, 
Fèvre EM, Finucane MM, Flaxman S, Flood L, Foreman K, 
Forouzanfar MH, Fowkes FG, Franklin R, Fransen M, 
Freeman MK, Gabbe BJ, Gabriel SE, Gakidou E, Ganatra HA, 
Garcia B, Gaspari F, Gillum RF, Gmel G, Gosselin R, Grainger 
R, Groeger J, Guillemin F, Gunnell D, Gupta R, Haagsma J, 
Hagan H, Halasa YA, Hall W, Haring D, Haro JM, Harrison 
JE, Havmoeller R, Hay RJ, Higashi H, Hill C, Hoen B, 
Hoffman H, Hotez PJ, Hoy D, Huang JJ, Ibeanusi SE, Jacobsen 
KH, James SL, Jarvis D, Jasrasaria R, Jayaraman S, Johns N, 
Jonas JB, Karthikeyan G, Kassebaum N, Kawakami N, Keren 
A, Khoo JP, King CH, Knowlton LM, Kobusingye O, 
Koranteng A, Krishnamurthi R, Lalloo R, Laslett LL, Lathlean 
T, Leasher JL, Lee YY, Leigh J, Lim SS, Limb E, Lin JK, 
Lipnick M, Lipshultz SE, Liu W, Loane M, Ohno SL, Lyons 
R, Ma J, Mabweijano J, MacIntyre MF, Malekzadeh R, 
Mallinger L, Manivannan S, Marcenes W, March L, Margolis 
DJ, Marks GB, Marks R, Matsumori A, Matzopoulos R, 
Mayosi BM, McAnulty JH, McDermott MM, McGill N, 
McGrath J, Medina-Mora ME, Meltzer M, Mensah GA, 
Merriman TR, Meyer AC, Miglioli V, Miller M, Miller TR, 
Mitchell PB, Mocumbi AO, Moffitt TE, Mokdad AA, Monasta 
L, Montico M, Moradi-Lakeh M, Moran A, Morawska L, Mori 
R, Murdoch ME, Mwaniki MK, Naidoo K, Nair MN, Naldi L, 
Narayan KM, Nelson PK, Nelson RG, Nevitt MC, Newton CR, 



Marina et al. – Permethrin and fusidic acid for scabies      J Infect Dev Ctries 2022; 16(6):1045-1054. 

1053 

Nolte S, Norman P, Norman R, O'Donnell M, O'Hanlon S, 
Olives C, Omer SB, Ortblad K, Osborne R, Ozgediz D, Page 
A, Pahari B, Pandian JD, Rivero AP, Patten SB, Pearce N, 
Padilla RP, Perez-Ruiz F, Perico N, Pesudovs K, Phillips D, 
Phillips MR, Pierce K, Pion S, Polanczyk GV, Polinder S, Pope 
CA, 3rd, Popova S, Porrini E, Pourmalek F, Prince M, Pullan 
RL, Ramaiah KD, Ranganathan D, Razavi H, Regan M, Rehm 
JT, Rein DB, Remuzzi G, Richardson K, Rivara FP, Roberts T, 
Robinson C, De Leòn FR, Ronfani L, Room R, Rosenfeld LC, 
Rushton L, Sacco RL, Saha S, Sampson U, Sanchez-Riera L, 
Sanman E, Schwebel DC, Scott JG, Segui-Gomez M, Shahraz 
S, Shepard DS, Shin H, Shivakoti R, Singh D, Singh GM, 
Singh JA, Singleton J, Sleet DA, Sliwa K, Smith E, Smith JL, 
Stapelberg NJ, Steer A, Steiner T, Stolk WA, Stovner LJ, 
Sudfeld C, Syed S, Tamburlini G, Tavakkoli M, Taylor HR, 
Taylor JA, Taylor WJ, Thomas B, Thomson WM, Thurston 
GD, Tleyjeh IM, Tonelli M, Towbin JA, Truelsen T, 
Tsilimbaris MK, Ubeda C, Undurraga EA, van der Werf MJ, 
van Os J, Vavilala MS, Venketasubramanian N, Wang M, 
Wang W, Watt K, Weatherall DJ, Weinstock MA, Weintraub 
R, Weisskopf MG, Weissman MM, White RA, Whiteford H, 
Wiersma ST, Wilkinson JD, Williams HC, Williams SR, Witt 
E, Wolfe F, Woolf AD, Wulf S, Yeh PH, Zaidi AK, Zheng ZJ, 
Zonies D, Lopez AD, Murray CJ, AlMazroa MA, Memish ZA 
(2012) Years lived with disability (YLDs) for 1160 sequelae of 
289 diseases and injuries 1990-2010: a systematic analysis for 
the Global Burden of Disease Study 2010. Lancet 9859: 2163-
2196. 

6. Romani L, Steer AC, Whitfeld MJ, Kaldor JM (2015) 
Prevalence of scabies and impetigo worldwide: a systematic 
review. Lancet Infect Dis 8: 960-967. 

7. James W, Berger T, Elston D (2011) Scabies mites. In Gabbedy 
R, Pinczewski S, Lowson K, Harrison R, editors. Andrew's 
diseases of the skin, 11th edition. San Fransisco: Saunders 
Elsevier. 442-444. 

8. Golant AK, Levitt JO (2012) Scabies: a review of diagnosis 
and management based on mite biology. Pediatr Rev 33: 1-12.  

9. Taylor TA, Unakal CG (2020) Staphylococcus aureus. 
StatPearls. Treasure Island: StatPearls Publishing. 1-15. 
Available: https://www.ncbi.nlm.nih.gov/books/NBK441868/. 
Accessed 9 March 2020. 

10. Palit A, Inamadar AC (2010) Current concepts in the 
management of bacterial skin infections in children. Indian J 
Dermatol Venereol Leprol 76: 476-488. 

11. Warsa U (2002) Gram-positive cocci. In Medical microbiology 
textbook. Jakarta: Binarupa. 125-150. 

12. Thornley S, Marshall R, Jarrett P, Sundborn G, Reynolds E, 
Schofield G (2018) Scabies is strongly associated with acute 
rheumatic fever in a cohort study of Auckland children. J 
Paediatr Child Health 54: 625-632. 

13. Gilmore SJ (2011) Control strategies for endemic childhood 
scabies. PLoS One 6: 15990-15991. 

14. Mason DS, Marks M, Sokana O, Solomon AW, Mabey DC, 
Romani L, Kaldor J, Steer AC, Engelman D (2016) The 
prevalence of scabies and impetigo in the Solomon Islands: a 
population-based survey. PLoS Negl Trop Dis 10: 4803.  

15. Bahrudin F, Djajakusumah T, Susanti Y (2015) Prevalence and 
characteristics of scabies patients in Al-Islam hospital. 
Bandung: Pros Pendidik 1: 1023-1028. 

16. Saleha S, Triana A, Sri LM, Ahmad F, Herqutanto H, Hansen 
A, Victor S, Hirzi Z (2014) Effectiveness of permethrin 
standard and modified methods in scabies treatment. Medical 
Journal of Indonesia 23: 1-2. 

17. Mila-Kierzenkowska C, Woźniak A, Krzyżyńska-Malinowska 
E, Kałużna L, Wesołowski R, Poćwiardowski W, Owcarz M 
(2017) Comparative efficacy of topical pertmehrin, crotamiton 
and sulfur ointment in treatment of scabies. J Arthropod Borne 
Dis 11: 1-9. 

18. Bhat SA, Mounsey KE, Liu X, Walton SF (2017) Host immune 
responses to the itch mite, Sarcoptes scabiei, in humans. 
Parasit Vectors 10: 385.  

19. Widaty S, Soebono H, Nilasari H, Siswati A (2017) Skabies. 
In Widaty S, Soebono H, Nilasari H, Listiawan MY, Siswati 
AS, Triwahyudi D, Rosita C, Hindritiani R, Yenny SW, 
Menaldi SL, editors. Clinical practice guidelines for 
dermatovenereologists in Indonesia. Jakarta: Perdoski. 131-
132. [Book in Indonesian]. 

20. Talukder K, Talukder MQ, Farooque MG, Khairul M, Sharmin 
F, Jerin I, Rahman MA (2013) Controlling scabies in 
madrasahs in Bangladesh. Public Health 127: 83-91.  

21. Romani L, Marks M, Sokana O, Nasi T, Kamoriki B, Cordell 
B, Wand H, Whitfeld MJ, Engelman D, Solomon AW, Kaldor 
JM, Steer AC (2019) Efficacy of mass drug administration with 
ivermectin for control of scabies and impetigo, with 
coadministration of azithromycin: a single-arm community 
intervention trial. Lancet Infect Dis 19: 510-518. 

22. Marks M, Toloka H, Baker C, Kositz C, Asugeni J, Puiahi E, 
Asugeni R, Azzopardi K, Diau J, Kaldor JM, Romani L, 
Redman-MacLaren M, MacLaren D, Solomon AW, Mabey 
DCW, Steer AC (2019) Randomized trial of community 
treatment with azithromycin and ivermectin mass drug 
administration for control of scabies and impetigo. Clin Infect 
Dis 68: 927-933.  

23. Larson E (2001) Hygiene of the skin: when is clean too clean? 
Emerg Infect Dis 7: 225-230. 

24. Andrews RM, Kearns T, Connors C, Parker C, Carville K, 
Currie BJ, Carapetis JR (2009) A regional initiative to reduce 
skin infections amongst aboriginal children living in remote 
communities of the Northern Territory, Australia. PLoS Negl 
Trop Dis 3: 554.  

25. Ejigu K, Haji Y, Toma A, Tadesse BT (2019) Factors 
associated with scabies outbreaks in primary schools in 
Ethiopia: a case-control study. Res Rep Trop Med 10: 119-127.  

26. Heukelbach J, Mazigo HD, Ugbomoiko US (2013) Impact of 
scabies in resource-poor communities. Curr Opin Infect Dis 26: 
127-132. 

27. Tasani M, Tong SY, Andrews RM, Holt DC, Currie BJ, 
Carapetis JR, Bowen AC (2016) The importance of scabies 
coinfection in the treatment considerations for impetigo. 
Pediatr Infect Dis J 35: 374-378. 

28. Korte LM, Bowen AC, Draper ADK, Davis K, Steel A, 
Teodora I, Mascarenhas I, Dingle B, Francis JR (2018) Scabies 
and impetigo in Timor-Leste: a school screening study in two 
districts. PLoS Negl Trop Dis 12: 6400. 

29. Lawrence G, Leafasia J, Sheridan J, Hills S, Wate J, Wate C, 
Montgomery J, Pandeya N, Purdie D (2005) Control of scabies, 
skin sores and haematuria in children in the Solomon Islands: 
another role for ivermectin. Bull World Health Organ 83: 34-
42. 

30. Koning S, van der Sande R, Verhagen AP, van Suijlekom-Smit 
LW, Morris AD, Butler CC, Berger M, van der Wouden JC 
(2012) Interventions for impetigo. Cochrane Database Syst 
Rev 1: 3261. 

31. Walton SF, Oprescu FI (2013) Immunology of scabies and 
translational outcomes: identifying the missing links. Curr 
Opin Infect Dis 26: 116-122.  



Marina et al. – Permethrin and fusidic acid for scabies      J Infect Dev Ctries 2022; 16(6):1045-1054. 

1054 

32. Schöfer H, Simonsen L (2010) Fusidic acid in dermatology: an 
updated review. Eur J Dermatol 20: 6-15.  

33. Powers JH, 3rd, Das AF, De Anda C, Prokocimer P (2016) 
Clinician-reported lesion measurements in skin infection trials: 
definitions, reliability, and association with patient-reported 
pain. Contemp Clin Trials 50: 265-272. 

34. Morley PA, Munot LD (1988) A comparison of sodium 
fusidate ointment and mupirocin ointment in superficial skin 
sepsis. Curr Med Res Opin 11: 142-148.  

35. White DG, Collins PO, Rowsell RB (1989) Topical antibiotics 
in the treatment of superficial skin infections in general 
practice - a comparison of mupirocin with sodium fusidate. J 
Infect 18: 221-229.  

36. Gilbert M (1989) Topical 2% mupirocin versus 2% fusidic acid 
ointment in the treatment of primary and secondary skin 
infections. J Am Acad Dermatol 20: 1083-1087.  

37. Brooks G, Carroll K, Butel J, Morse S, Mietzner T (2013) 
Normal human microbiota. In Riedel S, Hobden J, Miller S, 
Morse S, Mietzner T, Detrick B, Mitchell T, Sakanari J, Hotez 
P, Mejia R, editors. Jawetz, Melnick, & Adelberg's Medical 
microbiology, 26th edition. New York: McGraw-Hill. 165-
174. 

38. Walter B, Heukelbach J, Fengler G, Worth C, Hengge U, 
Feldmeier H (2011) Comparison of dermoscopy, skin scraping, 
and the adhesive tape test for the diagnosis of scabies in a 
resource-poor setting. Arch Dermatol 147: 468-473.  

39. Ladhani S, Garbash M (2005) Staphylococcal skin infections 
in children: rational drug therapy recommendations. Paediatr 
Drugs 7: 77-102.  

40. Stevens DL, Bisno AL, Chambers HF, Dellinger EP, Goldstein 
EJ, Gorbach SL, Hirschmann JV, Kaplan SL, Montoya JG, 
Wade JC (2014) Practice guidelines for the diagnosis and 
management of skin and soft tissue infections: 2014 update by 
the Infectious Diseases Society of America. Clin Infect Dis 59: 
10-52. 

41. Widaty S, Soebono H, Nilasari H, Siswati A (2017) Pioderma. 
In Widaty S, Soebono H, Nilasari H, Listiawan MY, Siswati 
AS, Triwahyudi D, Rosita C, Hindritiani R, Yenny SW, 
Menaldi SL, editors. Clinical practice guidelines for 
dermatovenereologists in Indonesia. Jakarta: Perdoski. 121-
126. [Book in Indonesian]. 

 
Corresponding author 
Aninda Marina, MD 
Dermatology and Venereology Department, Faculty of Medicine, 
Universitas Indonesia – Dr Cipto Mangunkusumo General 
Hospital 
Jalan Diponegoro No. 71, Jakarta, 10430, Indonesia 
Phone: +6281386282470 
E-mail: aninda.marina@gmail.com 
 
Conflict of interests: No conflict of interests is declared. 

 


	Introduction
	Methodology
	Study design
	Inclusion and exclusion criteria
	Treatment protocol
	Evaluation
	Statistical analysis

	Results
	Characteristics of bacteria and parasites

	Discussion
	Treatment efficacy
	Characteristics of bacteria and parasites
	Antibiotic sensitivity
	Study limitations

	Conclusions
	References
	Corresponding author


