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Aerobic and anaerobic bacteria were grown from specimens obtained from 30 children with secondarily
infected scabies lesions. Aerobic or facultative bacteria only were present in 14 (47%) patients, anaerobic
bacteria only were present in 6 (20%) patients, and a mixed anaerobic-aerobic flora was present in 10 (33%)
patients. Fifty isolates were recovered (1.7 per specimen); 27 were aerobic or facultative bacteria and 23 were
strict anaerobes. The predominant aerobic and facultative bacteria were Staphylococcus aureus (nine isolates),
group A streptococci (five isolates), and Pseudomonas aeruginosa (three isolates). The predominant anaerobes
were Peptostreptococcus sp. (nine isolates) and pigmented Prevotella and Porphyromonas spp. (four isolates).
Single bacterial isolates were recovered from nine (30%) patients; five of these were S. aureus. Sixteen
organisms isolated from 12 (40%) patients produced the enzyme (3-lactamase. Organisms that resided in the
mucous membranes close to or in contact with the lesions predominated in those infections. Enteric gram-
negative rods were recovered in leg and trunk lesions. Group A streptococci and S. aureus predominated in
finger and hand lesions. Bacteroides fragilis group and Clostridium sp. were isolated from leg lesions, and
pigmented Prevotella sp. and Porphyromonas and Fusobacterium spp. were recovered from finger lesions. The
polymicrobial etiology of secondarily infected scabies lesions in children and the association of bacterial flora
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with the anatomical sites of the lesions are demonstrated.

Secondary bacterial infection in scabies lesions is common.
The aerobic and anaerobic bacteriologies of such secondary
infection, have not been previously studied. The purpose of
this retrospective study was to define the bacteriology of sec-
ondarily infected scabies lesions in children.

MATERIALS AND METHODS

Specimens were obtained from children presenting with secondarily infected
scabies lesions. These were manifested by erythema, oozing, vesiculopustular
lesions, and pus formation. The diagnosis of scabies was confirmed by scrapping
and microscopic examination. The children included in the study were studied by
the author between September 1978 and September 1993 in the following hos-
pitals: Children’s Hospital National Medical Center and Southeast Medical Cen-
ter, Washington, D.C., and the Naval Hospital, Bethesda, Md. During the study
period, 34 specimens were submitted to a microbiology laboratory. Of these,
bacterial growth was present in 30 specimens obtained from 30 children, and only
these specimens were included in the final analysis. Of the 30 patients, 18 were
boys. The patients’ ages ranged from 11 months to 12 years (mean, 5 years and
8 months).

The lengths of the primary scabies infections were obtained from the parents
of 27 patients and were between 4 days and 8 weeks (median, 12 days). The
length of secondary infection was obtained for 26 patients and was between 2 and
15 days (median, 5 days).

None of the patients had received prior local therapy with antibacterial, an-
tifungal, or antiscabies agents. Clinical data for the patients were noted and were
correlated with the microbiologic findings.

Specimens were obtained by swabbing the purulent material from the deeper
portion of the lesions after cleaning the surrounding skin with alcohol. All
specimens were sent to the laboratory by using Port-A-Cul swabs (BBL, Cock-
eysville, Md.). The time between specimen collection and inoculation never
exceeded 60 min.

Sheep blood, chocolate, and MacConkey agar plates were inoculated for
aerobic organisms. The plates were incubated at 37°C aerobically (MacConkey
agar) or under 5% CO, and were examined at 24 and 48 h. For anaerobic
bacteria, the material was plated onto a prereduced vitamin K;-enriched brucella
blood agar plate, a selective blood agar plate containing kanamycin and vanco-
mycin, an anaerobic blood plate containing colistin and nalidixic acid, and an
enriched thioglycolate broth (containing hemin and vitamin K;) (13). These were
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incubated in GasPak jars (BBL), and the plates were examined at 48 and 96 h
and the thioglycolate broth was examined at 14 days.

Anaerobic and aerobic bacteria were identified by previously described tech-
niques (10, 13). B-Lactamase activity was determined by the chromogenic ceph-
alosporin analog 87/312 methodology (11). Clinical and historical information
was correlated with the microbiologic data.

RESULTS

Aerobic bacteria only were present in 14 specimens (47%),
anaerobic bacteria only were present in 6 specimens (20%),
and mixed aerobic and anaerobic flora were present in 10
specimens (33%). A total of 50 isolates (27 aerobes, 23 anaer-
obes) were recovered (average, 1.7 isolates per specimen; 0.9
aerobes and 0.8 anaerobes per specimen) (Table 1).

Nine (30%) of the infections yielded only one organism.
Staphylococcus aureus accounted for 5 (56%) of these infec-
tions. Three specimens yielded pure cultures of a single anaer-
obe. The isolates recovered in these cases were one isolate
each of Bacteroides fragilis, Prevotella intermedia, and Pep-
tostreptococcus species.

Table 1 shows the types of bacteria that were isolated. S.
aureus was present in nine (30%) infections. Although S. au-
reus was isolated from all areas, it predominated in the fingers
and hand. S. aureus mixed with anaerobic bacteria was recov-
ered in three instances, and two of these were with Peptostrep-
tococcus species. Group A streptococci were recovered from
the fingers and hands. All of the gram-negative aerobic rods
(Pseudomonas aeruginosa and Escherichia coli) were recovered
from the leg and trunk.

The predominant anaerobic bacteria were Peptostreptococ-
cus species (nine isolates). Peptostreptococcus species were iso-
lated from all sites, whereas members of the B. fragilis group
and Clostridium sp. were only recovered from the legs. All of
the pigmented Prevotella and Porphyromonas species and Fu-
sobacterium species were recovered from the fingers.

B-Lactamase activity was detected in 16 isolates recovered
from 12 (40%) patients. These were all isolates of S. aureus and
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TABLE 1. Isolation of organisms from 30 secondarily infected
scabies lesions at different anatomical locations

No. of organisms from the
following anatomical sites”: Total
Organism no. of
Fingers Hand Leg Trunk isolates
(n=13) m=6) (n=06) (n=25)

Aerobic bacteria

Staphylococcus aureus 6 2 1 9
Staphylococcus epidermidis 2 2
Streptococcus spp. 2 2
Group A Streptococcus 3 2 5
Group D Streptococcus 1 1
Escherichia coli 2 2
Enterobacter sp. 1 1
Proteus sp. 1 1
Pseudomonas aeruginosa 1 2 3
Kiebsiella pneumoniae 1 1
Total aerobes 27
Anaerobic bacteria
Peptostreptococcus sp. 3 2 1 3 9
Propionibacterium acnes 2 1 1 4
Clostridium spp. 2 2
Eubacterium spp.
Bacteroides fragilis group 2 2
Pigmented Prevotella and 4 4
Porphyromonas spp.
Fusobacterium sp. 2 2
Total anaerobes 23
Total isolates 24 7 11 8 50

“ Numbers in parentheses are numbers of specimens.

the B. fragilis group, two of three P. aeruginosa isolates, one of
two E. coli isolates, and two of the four pigmented Prevotella
and Porphyromonas spp.

DISCUSSION

The present report highlights the diversity of the microbiol-
ogy of secondarily infected scabies lesions.

S. aureus, the most prevalent aerobic bacterium, was recov-
ered from all anatomical locations. In contrast, organisms that
reside in the mucous membranes close to or in contact with the
site of the lesions predominated in those lesions. In this fash-
ion, enteric gram-negative rods, group D streptococci, mem-
bers of the B. fragilis group, and Clostridium sp. were found
most often in leg lesions. The most probable sources of these
organisms are the rectal and vaginal orifices, where they nor-
mally reside (7). Group A streptococci, pigmented Prevotella
and Porphyromonas species, and Fusobacterium species were
most commonly found in lesions of the fingers. These organ-
isms probably reached the fingers from the oral cavity, where
they are part of the normal flora (12), when the fingers were
placed in the mouth. These organisms were found to predom-
inate in paronychia for the same reason (2). A similar distri-
bution of bacterial flora was observed in cutaneous abscesses
of adults and children (4, 8) and in burns in children (6).

The recovery of multiple organisms from 21 of the 30 (70%)
patients illustrates the polymicrobial nature of the infection
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and the potential for synergy between the different microbial
isolates. Polymicrobic infections are known to be more patho-
genic for experimental animals than those involving single or-
ganisms (9). Several studies documented the synergistic effect
of mixtures of aerobic and anaerobic bacteria in experimental
infections (1, 5, 9).

The present study demonstrates the presence of B-lacta-
mase-producing organisms in secondarily infected scabies le-
sions. These organisms not only survive penicillin therapy but
can also protect penicillin-susceptible bacteria from penicillin
by releasing the free enzyme into the infected tissue or pus (3).

Although local application of antiscabies insecticide therapy
is the mainstay of therapy, management of secondary bacterial
infection is essential. Local application of antibacterial agents
and drainage of pus are important components of the treat-
ment of this complication. However, therapy of serious infec-
tions should include the administration of systemic antimicro-
bial therapy. This could be important in the event of a poor
response to therapy or spread of the infection.

The exact pathogenic role of the organisms isolated from
secondarily infected scabies lesions has not yet been deter-
mined. Although many of these organisms can also be recov-
ered from the skin surfaces, their recovery from scabies lesions
may signify that they induce secondary infection. Further stud-
ies by quantitative microbiology and assessment of antimicro-
bial agents effective against aerobic and anaerobic bacteria are
warranted to explore their contribution to the inflammatory
process.
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