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Panton-Valentine leucocidin (PVL)–producing Staph-
ylococcus aureus (PVL-SA) is typically associated 

with skin and soft tissue infections, such as abscesses (1). 
Transmission occurs between persons in close contact, 
often causing clusters of community-onset infections, 
especially within families (1). PVL-SA contains the 
genes lukS and lukF, which encode 2 toxin components 
capable of forming a pore-like octamer on neutrophil 
membranes, leading to cell lysis, local inflammation, and 
tissue damage (2). Because staphylococci colonize the 
nares, pharynx, and skin, infection reemergence occurs 
in the case of abrasions or wounds, enabling PVL-SA to 
cross the skin barrier. Topical decolonization of the skin 
and other body sites during or after acute PVL-SA infec-
tions is part of the therapy (3). In this article, we describe 
the successful decolonization of a family in Germany, 
comprising 2 adults and 2 children, who experienced 
severe recurrent PVL-SA infections and multiple unsuc-
cessful decolonization attempts with increased hygiene 
measurements over an extended period. 

The consultant laboratory for methicillin-resistant 
staphylococci in veterinary practice and clinic (CL-MRS-
VPC), located at the institute of microbiology and epizo-
otics, Freie Universität Berlin, was contacted in January 
2022 because a family affected by severe repeated soft 
tissue infections caused by PVL-SA had undergone 3 
unsuccessful decolonization attempts. Everyone in the 
family had experienced multiple (5–15/person) skin 
abscesses caused by PVL-SA since 2017. The 3 unsuc-
cessful ambulatory decolonization attempts of the fam-
ily were performed by the University Hospital in Bonn, 
Germany, according to a standard protocol (Charité, 
https://hygiene.charite.de/forschung/arbeitsgrup-
pen/ag_pvl_bildender_staphylococcus_aureus). A re-
view and assessment of possible reinfection sources by 
the clinicians led to the initial sampling of 2 household 
cats. Samples from both cats (oral, nasal, inguinal, peri-
anal, and rectal) were screened at CL-MRS-VPC.

We cultured all swab samples as previously de-
scribed (4). We identified the S. aureus isolates by us-
ing matrix-assisted laser desorption/ionization time-
of-flight mass spectrometry (Bruker, https://www.
bruker.com). We conducted antimicrobial susceptibil-
ity testing by using the VITEK2 system (bioMérieux, 
https://www.biomerieux.com) and Clinical and Lab-
oratory Standards Institute clinical breakpoints (5). We 
used PCR on the S. aureus isolates recovered to detect 
PVL-encoding genes (lukF and lukS) (6). We isolated 
methicillin-susceptible S. aureus (MSSA) from the oral 
cavity and nostrils of both cats. Cat 1 was confirmed as 
a carrier of PVL-positive MSSA, and cat 2 carried PVL-
negative MSSA (Table; Figure). We further investigat-
ed whether the feline MSSA strains were circulating in 
the family by conducting whole-genome sequencing of 
both feline strains and PVL-positive and PVL-negative 
MSSA strains obtained from samples of the human 
family members (Table).

We performed a de novo assembly of the paired-
end reads and annotated the resulting genomes as 
previously described (7). We generated an alignment 
of the maximum common genome from the study set 
to identify single-nucleotide polymorphisms (SNPs). 
The SNP analyses showed close clonal relation-
ships of both the PVL-MSSA, assigned to sequence 
type 8 (range 10–12 SNPs), and the PVL-negative 
MSSA strains, assigned to sequence type 45 (range 
1–7 SNPs), isolated from human and feline samples. 
The lukS and lukF genes of the PVL-MSSA isolate 
shared 100% nucleotide sequence identity and cov-
erage with the corresponding genes in strain USA300 
FPR3757 (GenBank accession no. 87125858), an epi-
demic clone of community-acquired methicillin-re-
sistant S. aureus (8).1These authors contributed equally to this article.

Continued detection of Panton-Valentine leukocidin–
positive Staphylococcus aureus in samples from a fam-
ily with severe repeated skin infections and their pet cat 
suggests transmission between the family and the cat. 
Decolonizing the pet led to successful elimination of the 
bacteria from the household. Clinicians should consider 
pet cats as possible reinfection sources.
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According to regulations in Germany for research 
with animal subjects, attempts to decolonize cats by 
using amoxicillin/clavulanate do not need approval 
(Landesamt für Gesundheit und Soziales, Berlin, pers. 
comm., letter, 2023 Feb 6). We performed an initial at-
tempt to decolonize the cats on the basis of antimicrobi-
al susceptibility testing results involving oral adminis-
tration of amoxicillin/clavulanate for 10 days (Figure). 
The decolonization attempt was accompanied by hand 
washing and isolation of the cats indoors.

Samples from cat 2 were negative for S. aureus 
after 10 days, but cat 1, which was PVL-SA–posi-
tive, required a second course of antimicrobial drugs 

(Figure). Because cat 1 refused oral administration of 
antimicrobial drugs for the second decolonization, a 
14-day course of amoxicillin was administered paren-
terally. Swab samples from cat 1 taken on days 58 and 
79 after the second decolonization yielded negative 
results (Figure). A fourth attempt to decolonize the 
entire family was conducted in parallel and was suc-
cessful, according to samples taken from the family 1 
week, 3 months, and 6 months after decolonization.

When recurrent PVL-SA–associated soft tissue 
infections occur within a family and increased hy-
giene measures and decolonization attempts are re-
peatedly unsuccessful, clinicians should consider that 

 
Table. Antimicrobial susceptibility testing results of Staphylococcus aureus isolates recovered from a family who had repeated soft-
tissue infections caused by Panton-Valentine leukocidin–producing S. aureus and their pet cats* 
Isolate IMT51844 IMT51843 IMT51535 IMT51669 IMT51533 IMT51534 IMT51668 IMT51681 
Source Child Parent Cat 2 Cat 2 Cat 1 Cat 1 Cat 1 Cat 1 
Sample site Nose Inguinal Mouth Nose Mouth Nose Nose Nose 
Date 2021 Nov 2021 Nov 2022 Mar 2022 Mar 2022 Mar 2022 Mar 2022 Mar 2022 Mar 
ST 45 8 45 45 8 8 8 8 
PVL – + – – + + + + 
Antimicrobial drug MIC, µg/mL        
 CIP  0.12 16 0.12 0.25 16 16 16 16 
 ENR  0.12 4 0.12 0.12 4 4 4 4 
 MAR  0.25 16 0.25 0.25 16 16 16 16 
 GEN  1 0.25 0.5 1 0.25 0.25 1 0.25 
 SXT  0.06/1.19 0.06/1.19 0.06/1.19 0.06/1.19 0.06/1.19 0.06/1.19 0.06/1.19 0.06/1.19 
 TET  0.25 32 0.5 1 64 32 32 64 
 DOX  0.5 4 0.5 0.5 4 4 4 4 
 PEN  0.03 0.03 0.03 0.03 0.03 0.06 0.06 0.06 
 AMP  0.12 0.12 0.25 0.12 0.12 0.12 0.25 0.25 
 AMC  0.25/0.12 0.25/0.12 0.25/0.12 0.25/0.12 0.25/0.12 0.25/0.12 0.25/0.12 0.25/0.12 
 OXA  0.12 0.25 0.12 0.25 0.25 0.25 0.5 0.25 
 ERY  1 >64 0.5 0.5 >64 32 >64 >64 
 CLI  0.25 0.25 0.25 0.25 0.12 0.12 0.25 0.12 
*AMC, amoxicillin/clavulanate; AMP, ampicillin; CIP, ciprofloxacin; CLI, clindamycin; DOX, doxycycline; ENR, enrofloxacin; ERY, erythromycin; GEN, 
gentamicin; MAR, marbofloxacin; OXA, oxacillin; PEN, penicillin; PVL, Panton-Valentine leukocidin; ST, sequence type; SXT, 
sulfamethoxazole/trimethoprim; TET, tetracycline; +, positive; –, negative. 

 

Figure. Timeline and overview of a successful decolonization attempt of 2 household cats colonized with methicillin-susceptible 
Staphylococcus aureus, Germany. The family suffered from repeated soft-tissue infections caused by PVL-SA. Cat 1 was colonized with 
PVL-SA; cat 2 was colonized with PVL-negative SA. Decolonization period A consisted of oral administration of amoxicillin/clavulanic 
acid for 10 days. Decolonization period B consisted of parenteral administration of amoxicillin for 14 days. 1, initial screening for SA; 2, 
start of decolonization period A; 3, screening results at day 7 of decolonization period A; 4, screening results at day 10 of decolonization 
period A; 5, start of decolonization period B; 6, screening result of cat 1 during decolonization period B; 7, screening results on day 58 
from the start of decolonization period A; 8, screening results on day 79 from the start of decolonization period A. Red text indicates 
positive for PVL-SA; blue text indicates positive for PVL-negative S. aureus. Figure created with Biorender (https://www.biorender.com; 
license BW 27.06.2023). Enrichment: Neg, negative for S. aureus; Pos, positive; Positive, positive for PVL-SA after enrichment step in 
liquid medium; PVL, Panton-Valentine leukocidin; PVL-SA, PVL-positive S. aureus.
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pets may be involved in the transmission circle. Be-
cause the close phylogenetic relationship of the hu-
man and feline isolates in this case strongly suggested 
transmission, our findings highlight the importance 
of considering colonized or infected pets as a poten-
tial source of reinfection for humans during S. aureus 
decolonization attempts, as previously reported (9,10). 
In such cases, cat decolonization attempts require an-
timicrobial drugs that are well tolerated and approved 
as first-line treatments in veterinary medicine. Fea-
sibility of treatment and animal welfare of the feline  
outpatients should be taken into consideration.

Access to the genome alignment study set generated can 
be found at https://www.ncbi.nlm.nih.gov/bioproject/
PRJNA859770.
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A woman in South Korea who underwent a colonoscopy 
for occasional gastrointestinal discomfort had 4 adult 
flukes of Echinostoma cinetorchis showing 37 collar 
spines around the oral sucker recovered from the ter-
minal ileum through the ascending colon. Partial gene 
sequencing showed high identity with E. cinetorchis.
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