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Abstract

Beta-hemolytic streptococci (BHS) are the most common causative agents of perianal streptococcal dermatitis (PSD). This study
evaluates the distribution of BHS isolates in perianal bacterial cultures. We retrospectively reviewed microbiological results for
perianal BHS that were isolated in our laboratory between 2006 and 2015. We identified a total of 105 BHS isolates from rectal
swabs and swabs of clinically intact perianal skin. The majority of BHS were of group A (GABHS) (73/105; 69.5%), followed by group
B BHS (GBBHS) (27/105; 25.7%), and non-group A or B BHS (5/105; 4.8%). The distribution of GABHS was age-specific, with the
majority of GABHS obtained from young children. AllBHS isolates were susceptible to penicillin. GABHS were universally suscepti-
ble to clindamycin, whereas 1.4% were resistant to erythromycin. GBBHS were resistant to erythromycin and clindamycin in 14.8%
and 7.4% of cases. In addition, we wanted to emphasize the importance of correct diagnosis of PSD. Hence, we provide a review
of protocols that can decrease the time to diagnosis and treatment of PSD, reduce patients’ discomfort, and prevent unnecessary

diagnostic procedures.
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Introduction

Beta-hemolytic streptococci (BHS) are well-known causative
agents of cutaneous, oropharyngeal, and invasive infections (1).
Perianal streptococcal dermatitis (PSD) typically affects children
6 months to 10 years old and is usually caused by group A BHS
(GABHS) with the species name Streptococcus pyogenes (2, 3).
In contrast, PSD has rarely been reported in adults (4, 5), where
group B BHS (GBBHS) with the species name Streptococcus aga-
lactiae are regarded as the most common causative agents (6).
In rare cases, BHS of groups C (GCBHS) and G (GGBHS) as well
as Staphylococcus aureus can also cause perianal disease (6, 7).
PSD can be diagnosed relatively easily if physicians are familiar
with the classical presentation of the disease, which includes
perianal erythema, edema, and itching together with rectal pain
and blood-streaked stools (2, 6, 8). Infants typically also present
with episodes of intermittent irritability (9). Diagnosis can be
confirmed using swabs of the perianal area for bacterial culture;
another possibility in some cases is the use of rapid antigen detec-
tion tests (RADTs) (10, 11). Initiation of an appropriate antibiotic
treatment rapidly and drastically improves patients’ symptoms.
However, treatment is often delayed because differential diagno-
sis of PSD includes a variety of clinical conditions (e.g., irritant
diaper dermatitis, candidiasis, infection with Enterobius vermicu-
laris, inverse psoriasis, seborrheic dermatitis, chronic inflam-
matory bowel disease, histiocytosis, zinc deficiency, and, rarely,
sexual abuse) (2, 8, 12). In addition to oral penicillin and amoxi-
cillin, PSD can also be treated with clindamycin, erythromycin,
clarithromycin, or cefuroxime (1, 6, 13, 14).

This study evaluates the distribution of BHS isolates from rec-
tal and perianal skin swab samples and provides a review of pro-
tocols that could potentially decrease the time to diagnosis and
treatment of PSD, reduce patients’ discomfort, and prevent un-

necessary diagnostic procedures.
Materials and methods

We retrospectively reviewed microbiology laboratory records and
searched for BHS isolates in the perianal area. BHS isolates from
rectal or perianal skin swabs that were submitted to the Institute
of Microbiology and Immunology, Faculty of Medicine, Univer-
sity of Ljubljana, Slovenia, between January 2006 and December
2015 were included in the study. Only the first BHS isolate from
the perianal region of each patient was included in the study.
Sampling sites included the rectum, perianal skin, and perineum.
For each patient with a positive BHS culture, data were collected
on patient age and sex, streptococcal species, and antimicrobial
susceptibility. Identification was confirmed to the species level
by colony morphology, catalase test, and a commercial latex ag-
glutination test (PathoDxtra Strep Grouping Kit, Thermo Fisher
Scientific, Waltham, MA, USA) or matrix-assisted laser desorption
ionization-time of flight (MALDI-TOF) mass spectrometry (Bruker
Daltonics, Bremen, Germany). Antimicrobial susceptibility was
determined using the disk diffusion method according to the Clin-
ical Laboratory Standards Institute (CLSI) guidelines until April
2014 and afterwards the European Committee on Antimicrobial
Susceptibility Testing (EUCAST) guidelines (15, 16).

Results

In the 10-year study period, we identified a total of 105 BHS iso-
lates isolated from the rectum or perianal skin region of the same
number of patients. GABHS, GBBHS, and non-group A or B BHS
were cultured in a total of 73/105 (69.5%), 27/105 (25.7%), and 5/105
(4.8%) cases, respectively (Fig. 1). The distribution of GABHS,
GBBHS, and non-group A or B BHS according to age groups
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is presented in Figure 2. The majority of streptococcal isolates
were obtained from children younger than 15 (89/105; 84.7%). The
median age of patients was 5 (average 11.8 years, age range 1 to 84
years) and 73 out of 105 (69.5%) were male (Fig. 3).
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Figure 1 | Proportion of BHS in perianal isolates. GABHS = group A beta-hemo-
lytic streptococci. GBBHS = group B beta-hemolytic streptococci. GCBHS =
group C beta-hemolytic streptococci. GGBHS = group G beta-hemolytic strep-
tococci.
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Figure 2 | Age-related distribution of a total of 105 streptococcal perianal iso-
lates. GABHS = group A beta-hemolytic streptococci. GBBHS = group B beta-
hemolytic streptococci. Non-group A or B BHS = non-group A or B beta-hemo-
lytic streptococci (groups C and G).
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Figure 3 | Distribution of a total of 105 streptococcal perianalisolates according
to the patient’s sex. GABHS = group A beta-hemolytic streptococci. GBBHS =
group B beta-hemolytic streptococci. Non-group A or B BHS = non-group A or B
beta-hemolytic streptococci (groups C and G).

The seasonal distribution of all GABHS, GBBHS, and non-group
A or B BHS perianal cultures is presented in Figure 4. Almost half
(46.6%) of the GABHS perianal cultures were obtained during
the spring (between March and June), and the second peak was
observed in December. Similar to GABHS, the number of GBBHS
perianal cultures peaked in the spring and winter months. Only a
small number of non-group A or B BHS belonging to groups C and
G were isolated. All GABHS isolates were susceptible to penicillin
and clindamycin, whereas the rate of erythromycin resistance was
1.4%. All GBBHS isolates were susceptible to penicillin, whereas
14.8% and 7.4% were resistant to erythromycin and clindamycin,
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respectively. The number of non-group A or B BHS isolates was
too low to reliably assess antimicrobial susceptibility; nonethe-
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Figure 4 | Seasonal distribution of a total of 105 streptococcal perianalisolates.
GABHS = group A beta-hemolytic streptococci. GBBHS = group B beta-hemo-
lytic streptococci. Non-group A or B BHS = non-group A or B beta-hemolytic
streptococci (groups C and G).

less, all of the isolates were susceptible to penicillin.
Discussion

Although perianal dermatitis caused by infection with BHS is a
well-described clinical entity in children, its incidence is most
likely significantly underestimated in both children and adults
due to frequent misdiagnosis (6). This study emphasizes the im-
portance of correct and rapid diagnosis of PSD.

PSD classically presents as a well-demarcated perianal ery-
thema with or without exudate, which may centrifugally spread
to the penis or vulva and is present in more than 90% of patients
with PSD (1, 2, 17-19). It is often accompanied by edema, infiltra-
tion, and tenderness (3). According to the literature (2, 3, 17-20),
patients’ signs and symptoms include perianal itching (78-100%),
pain on defecation (52%), constipation (47%), blood-streaked
stools (20—35%), and anal fissures (26%). PSD mostly occurs in
children 6 months to 10 years old and is more common in boys
(2, 3, 20). Differential diagnosis of PSD is vast and, unfortunately,
patients are commonly overlooked (2, 8, 12). Patients can present
with symptoms that have lasted for several years and may have
even undergone several unnecessary diagnostic procedures, such
as colonoscopy or rectoscopy (3, 8, 12). Inappropriate treatments
with topical antifungal agents and steroids or oral preparations
for pinworms obscure the typical clinical presentation of PSD and
worsen its symptoms (8). Due to prolonged and inappropriately
treated or untreated PSD, patients may develop anal fissures,
which can result in painful defecation, leading to constipation
and toilet avoidance (11, 19).

Our study evaluated a 10-year distribution of BHS in swabs
from the rectum and perianal skin that were submitted to our
laboratory for bacterial culture. As shown in Figure 1, the major-
ity of isolates were GABHS, followed by GBBHS and non-group
A or B BHS (groups C and G). BHS were isolated from perianal
cultures obtained from patients of all age groups except for chil-
dren younger than 1; however, we observed significant differences
in species distribution (Fig. 2). In preschool and primary school
age groups, the majority of perianal streptococcal cultures grew
GABHS, whereas GBBHS were the most commonly isolated BHS
in adults. Non-group A or B BHS isolates obtained from swabs of
clinically intact perianal skin were rare. Based on our results, we
can assume that GABHS represents the most probable cause of
PSD in children, whereas GBBHS is the presumed causative agent
of PSD in adults. As shown in Figure 2, more than 84% of perianal
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streptococcal cultures were obtained from children under 15. Our
results are in accordance with previous studies, suggesting that,
although PSD predominantly occurs in young children, it should
not be considered an exclusively pediatric disease (1, 3, 6). More
than 69% of BHS perianal isolates obtained in our study were
from male patients, which is in agreement with previous observa-
tions suggesting male predilection of PSD (Fig. 3) (2, 3, 20).

Seasonal distribution of BHS isolates observed in our study
showed remarkable consistency with previous reports of PSD in
children (3, 17). Interestingly, seasonal distribution of PSD cases
exhibits a characteristic pattern of pharyngeal GABHS infections
in temperate climates and supports the idea of autoinoculation
through digital contamination or ingestion of GABHS (3, 17). In
our study, we were not able to assess the proportion of concurrent
pharyngeal GABHS carriage, but it has previously been shown
that up to 92% of individuals with PSD test positive for pharyn-
geal GABHS (17).

Although appropriate sampling is crucial for laboratory con-
firmation of etiology in PSD, there are currently no clear recom-
mendations regarding the adequacy of different clinical samples
used in diagnosing PSD. The affected area(s) should be cleaned
with saline and thoroughly swabbed. Anal, perianal, and perineal
swabs represent preferred clinical samples, whereas stool sam-
ples are not recommended. Needle aspiration of a leading edge of
the inflamed area can also be used; however, the low sensitivity
for detecting causative agents and its relative invasiveness limit
its role in routine practice (21, 22). Processing of swab samples
obtained for RADT must be performed in accordance with the
manufacturer’s instructions. Swab samples obtained for bacterial
culture should be placed in a transport medium (e.g., Stuart’s or
Amies) and sent at room temperature to the microbiology labora-
tory as soon as possible. Standard laboratory procedure is cultiva-
tion of BHS on blood agar (21). As emphasized by some authors,
high clinical suspicion of PSD should encourage physicians to
specifically ask for BHS culture because stool culture might fail
to detect BHS (3, 12, 20). In addition, cultivation allows isolation
and identification of all BHS as well as S. aureus, which is also a
possible etiologic agent.

Alternatively, GABHS- and GBBHS-RADTSs are sometimes used
as a point-of-care test; however, GBBHS-RADTs should be avoided
due to their low sensitivity and specificity (23). Unfortunately, only
a few studies have evaluated the clinical sensitivity and specific-
ity of RADTs for detecting extrapharyngeal GABHS infection (2,
10, 11). Depending on the RADT used, the sensitivity for extrap-
haryngeal GABHS ranged from 77.9% to 98.0%, suggesting that
these tests may represent a rapid, practical, and accurate alter-
native diagnostic tool for point-of-care differentiation of GABHS-
associated PSD from other conditions with similar presentations
(e.g., irritant dermatitis, candidiasis, and pinworm infestation)
(10). Nevertheless, physicians should be aware of the age-specific
distribution of GABHS and GBBHS infection and must account for
these differences when deciding to use GABHS-RADT for screen-
ing PSD. One of the major caveats of using GABHS-RADT in diag-
nosing GABHS-associated PSD is the lack of formal approval for
extrapharyngeal testing (11, 12). In addition, a negative GABHS-
RADT result warrants additional testing by conventional bacterial
culture especially in adults, where PSD is most commonly caused
by GBBHS (1, 6, 10). A subset of perianal dermatitis cases can also
be caused by non-group A or B BHS (groups C and G), as well
as S. aureus (6, 7). Thus, in children, GABHS-RADT can be used
as a point-of-care test, whereas RADTs are not recommended in

adults. Cultivation of BHS is the preferred microbiological method
for diagnosing PSD in adults and in children with perianal derma-
titis and a negative GABHS-RADT result.

Early initiation of antibiotic treatment provides rapid improve-
ment of symptoms (8). Our study has shown that susceptibility
of BHS to penicillin remains excellent. GABHS isolates are rarely
resistant to erythromycin or clindamycin, whereas higher resist-
ant rates for both antibiotics were observed in GBBHS isolates.
A 7- to 10-day course of oral penicillin V (50,000 to 100,000 IU/
kg) is considered to be the initial treatment of choice for pediatric
GABHS-associated PSD (2, 3, 13, 14, 24, 25). However, recurrence
of the disease may occur in up to 39% of children treated and a re-
peated course of antibiotics is necessary, whereas some advocate
prolonged treatment (e.g., 14—21 days) (26—-30). Unfortunately,
studies comparing the optimal duration of antibiotic therapy are
lacking. Alternatively, children can be treated with oral amoxi-
cillin (50 mg/kg/day) and, if compliance is an issue, one dose of
penicillin G 1.2 M IU im can be used in children weighing > 27 kg,
and one dose of penicillin G 600,000 IU im in children weighing <
27 kg (24, 25). In children with penicillin allergy, midecamycin (40
mg/kg/day), clarithromycin (15 mg/kg/day), or clindamycin (30
mg/kg/day) can be used (24, 25), although data regarding their
efficacy rely solely on a subset of treated children (2, 4, 14, 20, 31).
To date, cefuroxime is the only alternative antibiotic in treatment
of PSD that has been assessed in a randomized controlled trial
(13). In comparison to penicillin, an increased efficacy of a 7-day
course of cefuroxime (20 mg/kg/day) was observed, with shorter
duration of symptoms and faster bacterial eradication (13, 14).
However, the study was not blinded and, because no follow-up
was performed after the end of the treatment, optimal duration
of antibiotic therapy with cefuroxime could not be evaluated (13).
Furthermore, usage of cephalosporins is not recommended for
treatment of BHS due to their broad spectrum of activity, which
can lead to the development of antibiotic resistance in other bac-
teria (24). In addition to oral therapy, patients can also receive
topical treatment with antiseptics (e.g., chlorhexidine) or anti-
biotics (e.g., bacitracin, mupirocin, fusidic acid, erythromycin,
and gentamicin), although their usefulness remains uncertain (2,
3, 14, 19, 30). Unfortunately, no controlled trials were conducted
to evaluate the efficacy of antimicrobial therapy for non-GABHS-
associated PSD. In adults with predominantly GBBHS-induced
PSD, a 7- to 10-day treatment with oral penicillin V (1-1.5 M IU/
day) is considered standard therapy (1, 6, 24, 25). Alternatively,
patients can receive one dose of penicillin G 1.2 M IU/day im or,
when penicillin allergy is suspected, oral midecamycin (400 mg
tid), clarithromycin (250—-500 mg bid), and azithromycin (500 mg
1st day, 250 mg 2nd-s5th day) (25). However, physicians should be
aware of important differences between pediatric and adult cas-
es of PSD. Only 42% of adult patients with PSD are successfully
treated with the first course of oral antibiotics, possibly due to the
higher minimal inhibitory concentration for penicillin in GBBHS
compared to GABHS, hence a higher dosage of the same antibiotic
might be necessary, whereas some advocate prolonged treatment
(6, 32). Kahlke et al. (6) have clearly shown that the presence of
concomitant dermatological and/or anorectal conditions that
have not yet developed in children (e.g., hemorrhoids, skin tags,
anogenital warts, and anal cancer) contribute to reduced rates
of successfully treated infections in adults (1, 6). In addition,
these conditions can present with symptoms that are otherwise
observed in PSD (e.g., perianal erythema in patients with hemor-
rhoids) and may be the reason for frequent misdiagnosis in adults
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(6). Although complications of PSD are rare, a urine analysis may
be performed to screen for possible post-streptococcal glomerulo-
nephritis (19, 30).

In both children and adults, follow-up is crucial due to frequent
relapses of the disease (8). Repeated antibiotic treatment of these
cases is usually successful (3, 8). Short-term recurrence of PSD
might be caused by poor compliance with the antibiotic therapy,
inappropriate dosage, and intra-familial or close contact trans-
missions, especially in children (2). Thus, screening and eventual
treatment of symptomatic family members of patients with recur-
rent PSD may be warranted (12). A change of personal hygiene
tools (e.g., toothbrush and towels) should be recommended after
completion of antibiotic treatment. Patients should be advised
not to share personal hygiene items with family members that
could be BHS carriers. Simple measures such as thorough hand-
washing can be effective in preventing further infections (24).

Our study is based solely upon a retrospective review of lab-
oratory records with BHS isolates from rectal and perianal skin
swab samples and presumed diagnosis of perianal streptococcal
infections, which is its main limitation. No data on clinical pres-
entation and diagnosis of PSD, antibiotic treatment, and potential
relapse(s) or the presence of concomitant diseases were collected.
Further studies with clinically and microbiologically confirmed
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