Infect Dis Clin Microbiol 2026; 8(5): 472-81

ORIGINAL ARTICLE

A Six-Year Retrospective Survelllance of
Outpatient Staphylococcus aureus Resistance
Dynamics in Skin and Soft Tissue Infections:
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ABSTRACT

Objective: Staphylococcus aureus is a leading cause of community-acquired skin and soft tissue
infections (SSTIs), for which empirical oral therapy is frequently initiated in outpatient prac-
tice. Ongoing changes in antimicrobial resistance may compromise the reliability of com-
monly prescribed non-p-lactam agents. This study evaluated six-year trends in methicillin
resistance and susceptibility to widely used non-B-lactam oral antibiotics among S. aureus
isolates from outpatients.

Materials and Methods: In this retrospective observational study, non-duplicate S. aureus
isolates recovered from wound, abscess, and tissue specimens collected from outpatients
between January 2020 and December 2025 were analyzed. Identification was performed us-
ing matrix-assisted laser desorption/ionization time-of-flight mass spectrometry (MALDI-
TOF MS). Antimicrobial susceptibility testing and methicillin resistance screening using
cefoxitin were conducted in accordance with the criteria of the European Committee on
Antimicrobial Susceptibility Testing (EUCAST). Resistance to clindamycin, tetracycline,
trimethoprim-sulfamethoxazole (TMP-SMX), as well as inducible clindamycin resistance
(IMLSB phenotype), was assessed. Temporal trends were analyzed statistically.

Results: A total of 1890 isolates were included, of which 655 (34.7%) were methicillin-re-
sistant Staphylococcus aureus (MRSA). The proportion of MRSA increased significantly over
time, reaching 39.0% in 2025. Significant upward trends were observed for clindamycin
resistance, the iMLSB phenotype, and tetracycline resistance (all p-values for trend <0.004).
In contrast, TMP-SMX resistance remained consistently low (<5%) without a significant in-
crease. MRSA isolates demonstrated markedly higher resistance rates than methicillin-sus-
ceptible strains. Adults exhibited higher resistance to methicillin and tetracycline than
children.

Conclusion: Rising MRSA prevalence and decreasing susceptibility to clindamycin and tet-
racycline may limit empirical oral treatment options for outpatient SSTIs. TMP-SMX suscep-
tibility remained stable in vitro. Continuous outpatient-focused surveillance is essential to
support evidence-based empirical therapy.
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Outpatient S. aureus Resistance in SSTls

INTRODUCTION

taphylococcus aureus remains a leading cause of

both community-acquired and healthcare-as-

sociated infections. Skin and soft tissue infec-
tions (SSTIs) account for a considerable proportion
of outpatient clinic presentations (1-3). S. aureus
often colonizes the skin and mucosal surfaces of
healthy individuals; however, disruption of skin
integrity increases the risk of bacterial invasion,
leading to abscesses, wounds, and other superficial
forms of SSTIs (4,5). In healthcare settings, S. aureus,
including community-associated strains, remains a
leading pathogen isolated from SSTIs, underscoring
its clinical and microbiological significance (6).

The emergence and spread of community-associ-
ated methicillin-resistant S. aureus (MRSA) since the
1990s have significantly influenced SSTI manage-
ment (7,8). Increasing recognition of MRSA infec-
tions as a cause of outpatient SSTIs has shifted
the focus away from B-lactams and toward oral
non-B-lactams such as clindamycin, tetracyclines,
and trimethoprim-sulfamethoxazole (TMP-SMX)
(9,10). Historically, these agents have demonstrated
favorable activity against community-associated S.
aureus isolates and continue to be used extensively
in outpatient settings (11).

Nonetheless, antimicrobial resistance in S. aureus
extends beyond methicillin resistance alone.
Recent surveillance studies have shown increasing,
geographically diverse resistance to frequently pre-
scribed oral non-B-lactam antibiotics among both
MRSA and methicillin-susceptible S. aureus (MSSA)
isolates (12-14). Notably, resistance to clindamycin,
tetracyclines, and TMP-SMX among MSSA isolates
has become an additional challenge, further com-
plicating empirical treatment decisions for outpa-
tient SST1s (15). These findings suggest that reliance
on methicillin susceptibility alone may be insuffi-
cient when selecting empirical oral therapy (16).

From a microbiological perspective, susceptibility
data obtained from hospitalized patient popula-
tions may not accurately reflect resistance patterns
in outpatient healthcare settings. Inpatient iso-
lates are often influenced by prior antimicrobial
exposure, severe underlying conditions, prolonged
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hospitalization, and selective pressures associated
with intensive care, which may overestimate resis-
tance rates compared with outpatient-derived iso-
lates (17,18). Therefore, using inpatient resistance
data to guide antibiotic selection for outpatient
treatment may not be appropriate.

Despite this need, many surveillance programs
focus primarily on invasive infections or hospital-
ized populations, leading to underrepresentation
of non-invasive SSTIs and outpatient-derived S.
aureus isolates. In Turkiye, long-term surveillance
data on methicillin resistance and susceptibility to
oral non-B-lactam antibiotics among outpatient S.
aureus isolates remain limited.

This study aimed to evaluate six-year trends in
methicillin resistance and resistance to com-
monly used oral non-B-lactam agents among out-
patient-derived S. aureus isolates recovered from
SSTI-related specimens, thereby providing anti-
biogram-based data to guide empirical treatment
decisions in outpatient practice.

MATERIALS AND METHODS

This retrospective observational study was con-
ducted at a single large tertiary-care hospital in
Ankara. The microbiology laboratory provides
diagnostic services for adult and pediatric outpa-
tient clinics, including emergency medicine, infec-
tious diseases, orthopedics, dermatology, general

HIGHLIGHTS

e Outpatient Staphylococcus aureus isolates from skin
and soft tissue infections demonstrated a signifi-
cant increase in methicillin resistance over time.

e Clindamyecin susceptibility declined progressive-
ly, raising concern about its empirical use in am-
bulatory practice.

e Trimethoprim-sulfamethoxazole preserved sub-
stantial in vitro activity throughout the study pe-
riod.

e Continuous local surveillance is crucial to guide
empirical oral therapy and antimicrobial stew-
ardship in outpatient skin and soft tissue infec-
tions (SSTIs).
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surgery, and a specialized chronic wound unit. The
study period was from January 2020 to December
2025.

Study Population and Isolate Selection

All clinical specimens related to outpatient SSTIs
submitted to the microbiology laboratory during
the study period were retrospectively reviewed.
Specimens related to SSTI included wound swabs,
abscess materials, and tissue samples obtained
from clinically suspected infections involving the
skin, subcutaneous tissue, or associated soft tissues.

Samples that yielded S. aureus were eligible for
inclusion. To avoid duplication, only the first isolate
per patient during the study period was included,
irrespective of specimen type. Isolates obtained
from hospitalized patients, surveillance cultures,
or clinical specimens unrelated to SSTIs were
excluded.

Patients were categorized into two age groups: pedi-
atric (<18 years) and adult (218 years). Demographic
variables, outpatient clinic of origin, specimen type,
and antimicrobial susceptibility data were retrieved
from the laboratory information system.

Microbiological Identification and Antimicrobial
Susceptibility Testing

Clinical specimens were processed using routine
microbiological procedures in the clinical micro-
biology laboratory. Identification of S. aureus was
performed using matrix-assisted laser desorp-
tion/ionization time-of-flight mass spectrometry
(MALDI-TOF MS, Bruker Daltonik GmbH, Bremen,
Germany), in accordance with the manufacturer’s
instructions and standard laboratory procedures.

Antimicrobial susceptibility testing was performed
in accordance with the recommendations of the
European Committee on Antimicrobial Suscepti-
bility Testing (EUCAST) using an automated anti-
microbial susceptibility testing system (VITEK® 2,
bioMérieux, Marcy I'Etoile, France). The VITEK sys-
tem was used to determine minimum inhibitory
concentrations (MICs) for multiple antimicrobial
classes. Susceptibility categories were interpreted
according to the EUCAST clinical breakpoint table
implemented in the laboratory at the time of isolate
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recovery. Accordingly, isolates from each calen-
dar year were classified using the EUCAST version
applicable to routine laboratory practice in that
year. VITEK-derived results from previous years
were not retrospectively reinterpreted according to
a single, most recent EUCAST breakpoint version.
Methicillin resistance was determined based on
cefoxitin susceptibility results, and isolates were
classified as methicillin-susceptible Staphylococcus
aureus (MSSA) or methicillin-resistant Staphylococ-
cus aureus (MRSA) according to the EUCAST clinical
breakpoints applicable during the study period.

The analysis focused on orally active antimicrobial
agents commonly used for the treatment of out-
patient skin and soft tissue infections, including
clindamycin, tetracycline, and trimethoprim-sul-
famethoxazole (TMP-SMX). Inducible clindamy-
cin resistance (iMLSB phenotype) was interpreted
according to the automated expert system output
of the VITEK platform in erythromycin-resistant
and clindamycin-susceptible isolates; a separate
disk diffusion D-test was not performed. Isolates
exhibiting intermediate susceptibility were clas-
sified as susceptible for statistical analysis, in line
with EUCAST recommendations (19).

Statistical Analysis

Statistical analyses were performed using SPSS ver-
sion 27.0 (IBM Corp., Armonk, NY, USA). Categori-
cal variables were summarized as frequencies and
percentages, and continuous variables as medi-
ans and interquartile ranges (IQRs). Comparisons
between MSSA and MRSA groups were performed
using the x? test or Fisher’s exact test, as appropri-
ate. Comparisons of continuous variables between
two independent groups were performed using the
Mann-Whitney U test.

Subgroup analyses were conducted according to
age group (pediatric vs. adult), methicillin suscepti-
bility status (MSSA vs. MRSA), sex, outpatient clinic
of origin, and SSTI specimen type. All statistical
tests were two-tailed, and a p < 0.05 was considered
statistically significant.

Temporal trends in annual antimicrobial resis-
tance rates were assessed using the Cochran-Ar-
mitage trend test. Trend analyses were performed

This work is licensed under a Creative Commons Attribution-NonCommercial 4.0 International License.
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separately for methicillin resistance and resistance
to each orally active antimicrobial agent, including
clindamycin, tetracycline, and TMP-SMX, as well as
for the iMLSB phenotype.

The study protocol was approved by the Ankara
Bilkent City Hospital Medical Research Scientific
and Ethical Review Board on December 31, 2025
(Approval No: TABED 1/2042/2025). All study proce-
dures were conducted in accordance with the prin-
ciples of the Declaration of Helsinki and complied
with current national regulations governing med-
ical research. Due to the retrospective design and
use of anonymized laboratory data, informed con-
sent was waived by the ethics committee.

RESULTS

Study Population and Demographic
Characteristics

A total of 1890 non-duplicate S. aureus isolates
obtained from clinical specimens associated with
outpatient SSTIs were included in the analysis. The
median age of patients was 43.1 years (IQR 19-61).
Adult patients (218 years) accounted for 76.6% of
the study population. Overall, 1082 isolates (57.2%)
were obtained from male patients and 808 (42.8%)
from female patients. Regarding specimen type,
most isolates were recovered from wound swab
specimens (77.7%), followed by abscess materials
(12.6%) and tissue samples (9.7%) (Table 1). Spec-
imens related to SSTIs were most frequently sub-
mitted from the emergency department (26.7%),
followed by infectious diseases and clinical micro-
biology clinics (14.4%), orthopedics (12.3%), and the
chronic wound unit (9.9%). Smaller proportions of
isolates came from dermatology (6.6%) and general
surgery (6.5%) clinics, while 23.6% were submitted
from other outpatient services (Table 1).

Methicillin Susceptibility and Antimicrobial
Resistance Rates

Based on cefoxitin susceptibility testing, 1235 iso-
lates (65.3%) were classified as MSSA and 655 iso-
lates (34.6%) as MRSA. The proportion of MRSA
among SSTIl-associated S. aureus isolates ranged
from 28.9% in 2020 to 39.0% in 2025 (Figure 1).

When all S. aureus isolates were evaluated collec-
tively, resistance rates to the tested antimicrobials
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Figure 1. Annual proportion of methicillin-resistant
Staphylococcus aureus (MRSA) among outpatient S. aureus
isolates from skin and soft tissue infection-related
specimens between 2020 and 2025.

Note: Temporal trend was assessed using the Cochran-Armitage
trend test.

MRSA: Methicillin-resistant Staphylococcus aureus.

varied across the study period. Clindamycin resis-
tance ranged from 17.8% in 2020 to 28.3% in 2025,
while the proportion of isolates with the iMLSB phe-
notype ranged from 14.0% to 24.3% over the same
period. Tetracycline resistance ranged from 14.0% in
2020 to 23.3% in 2024, and was 19.8% in 2025. TMP-
SMX resistance remained relatively low throughout
the study period, ranging between 1.9% and 4.6%.

As illustrated in Figure 2, annual resistance trends
differed by methicillin susceptibility. Among all S.
aureus isolates, clindamycin resistance, the iMLSB
phenotype, and tetracycline resistance increased
over time. These trends were nevertheless consis-
tently more pronounced in MRSA isolates than in
MSSA isolates, with MRSA isolates showing higher
resistance rates to all antimicrobial agents studied.
In contrast, TMP-SMX resistance remained low and
stable throughout the study period among all S.
aureus, MSSA, and MRSA isolates.

The Cochran-Armitage test for temporal trend anal-
ysis detected a significant increase in methicillin
resistance over time (p for trend <0.001). Significant
upward trends were also observed for clindamycin
resistance (p for trend <0.001), the iMLSB phenotype
(p for trend <0.001), and tetracycline resistance (p
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for trend = 0.004). There was no significant temporal
trend for TMP-SMX resistance (p for trend = 0.34).

Comparison of MSSA and MRSA Isolates
According to Demographic Characteristics,
Specimen Type, and Antimicrobial Resistance
No significant differences were observed between
MSSA and MRSA isolates with respect to median
age (p = 0.128) or sex distribution (p = 0.188). Sim-
ilarly, the distribution of MSSA and MRSA isolates
did not differ significantly according to the outpa-
tient clinic of origin (p = 0.704) or SSTI specimen
type (p = 0.919).

In contrast, MRSA isolates exhibited significantly
higher resistance rates to all antimicrobials tested,
including clindamycin, tetracycline, and TMP-SMX,
and a significantly higher proportion exhibited the
iIMLSB phenotype compared with MSSA isolates (all
p < 0.001; Table 1).

Age-Stratified Antimicrobial Resistance in
MSSA and MRSA Isolates

Across the entire S. aureus cohort, tetracycline resis-
tance and methicillin resistance were more fre-
quent among adult patients (p <0.05). In contrast,
resistance rates for clindamycin and TMP-SMX and
the proportion of isolates exhibiting the iIMLSB phe-
notype did not differ significantly between the two
age groups (Table 2).

Among MSSA isolates, no statistically significant
differences in antimicrobial resistance rates were
observed between pediatric and adult patients
(Table 3). Conversely, MRSA isolates from adult
patients demonstrated significantly higher clinda-
mycin resistance (p = 0.030), a higher frequency of
the iMLSB phenotype (p = 0.042), and higher tetracy-
cline resistance (p = 0.014) than those from pediatric
patients. TMP-SMX resistance did not differ signifi-
cantly by age among MRSA isolates (p = 0.713).

Antimicrobial Resistance According to SSTI
Specimen Type

When antimicrobial resistance rates were com-
pared across SSTI specimen types, a significant
difference was observed only for tetracycline
resistance (p = 0.001), which was highest among
tissue-derived isolates than among wound swab

This work is licensed under a Creative Commons Attribution-NonCommercial 4.0 International License.
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Figure 2. Temporal trends in antimicrobial resistance rates
among outpatient Staphylococcus aureus isolates between
2020 and 2025, shown for total isolates and stratified by
methicillin susceptibility (MSSA vs. MRSA).

Note: Temporal trends were assessed using the Cochran-Armitage
trend test.

MSSA: Methicillin-susceptible Staphylococcus aureus,
MRSA: Methicillin-resistant Staphylococcus aureus,
TMP-SMX: Trimethoprim-sulfamethoxazole.

and abscess specimens. No significant differences
according to specimen type were detected for

476



Outpatient S. aureus Resistance in SSTIs

Table 1. Demographic characteristics, clinical distribution, and antimicrobial resistance profiles of outpatient

Staphylococcus aureus isolates according to methicillin susceptibility.

Variable MSSA MRSA Total
n=1235 n=655 n=1890
Age groups, n (%)
Pediatric 311 (25.2) 132 (20.2) 443 (23.4)
Adults 924 (74.8) 523 (79.8) 1447 (76.6)
Median age, years (IQR) 42.2 (18-61) 449 (24-61) 43.1 (19-61)
Sex, n (%)
Female 514 (41.6) 294 (44.9) 808 (42.8)
Male 721 (58.4) 361 (55.1) 1082 (57.2)
Outpatient clinics, n (%)
Emergency department 319 (25.8) 185 (28.2) 504 (26.7)
Infectious Diseases and Clinical Microbiology 181 (14.7) 92 (14.0) 273 (14.4)
Orthopedics 153 (12.4) 79 (12.1) 232(12.3)
Chronic wound unit 122 (9.9) 65 (9.9) 187 (9.9)
Dermatology 88 (7.1) 37 (5.6) 125 (6.6)
General Surgery 82 (6.6) 41 (6.3) 123 (6.5)
Others 290 (23.5) 156 (23.8) 446 (23.6)
Specimen type, n (%)
Wound swab 961 (77.8) 508 (77.6) 1469 (77.7)
Abscess materials 153 (12.4) 85(13.0) 238 (12.6)
Tissue sample 121 (9.8) 62 (9.5) 183 (9.7)
Antimicrobial resistance, n (%)
Clindamycin 190 (15.4) 260 (39.7) 450 (23.8)
iMLSB phenotype 168 (13.6) 199 (30.4) 367 (19.4)
Tetracycline 111 (9.0) 236 (36.0) 347 (18.4)
TMP-SMX 15 (1.2) 52(7.9) 67 (3.5)

Note: Continuous variables are presented as median (IQR). The 2 test or Fisher’s exact test was used for categorical variables, as appropriate, and

the Mann-Whitney U test was used for continuous variables.

MSSA: Methicillin-susceptible Staphylococcus aureus, MRSA: Methicillin-resistant Staphylococcus aureus, IQR: Interquartile range,
iMLSB phenotype: Inducible clindamycin resistance, TMP-SMX: Trimethoprim-sulfamethoxazole.

clindamycin resistance (p = 0.163), the iMLSB phe-
notype (p = 0.559), TMP-SMX resistance (p = 0.553),
or methicillin resistance (p = 0.919) (Figure 3).

DISCUSSION

This study provides a six-year evaluation of anti-
microbial resistance dynamics among S. aureus

Glrler M et al.

isolates recovered exclusively from outpatients
with SSTIs. The overall prevalence of MRSA was
34.6% and increased significantly between 2020
and 2025, as confirmed by formal trend analysis. At
the same time, resistance to frequently prescribed
oral non-p-lactam agents, particularly clindamycin
and tetracycline, showed significant upward trends,
whereas TMP-SMX resistance remained low and
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Table 2. Age-stratified antimicrobial resistance patterns of
outpatient Staphylococcus aureus isolates.

Variable Pediatric, n=443 Adults, n=1447
n (%) n (%)
Clindamycin 93 (21.0) 357 (24.7)
iMLSB phenotype 76 (17.2) 291 (20.1)
Tetracycline 59 (13.3) 288 (19.9)
TMP-SMX 15 (3.4) 52 (3.6)
Cefoxitin 132 (29.8) 523 (36.1)

Note: The x2 test or Fisher’s exact test was used for categorical
variables, as appropriate.

iMLSB phenotype: Inducible clindamycin resistance,
TMP-SMX: Trimethoprim-sulfamethoxazole.

Table 3. Distribution of antimicrobial resistance among
MSSA and MRSA isolates in pediatric and adult
outpatients.

MSSA MRSA
n (%) n (%)
Variable
Pediatric | Adults | Pediatric | Adults
(n=311) | (n=924) | (n=132) | (n=523)
Clindamycin 52(16.7) | 138 (14.9) | 41 (31.1) | 219 (41.9)
iMLSB phenotype | 46 (14.8) | 122 (13.2) | 30(22.7) | 169 (32.3)
Tetracycline 24(7.7) 87(9.4) | 35(26.5) | 201 (38.4)
TMP-SMX 3(1.0) 12(13) | 12(9.1) | 40(7.6)

Note: The )2 test or Fisher’s exact test was used for categorical
variables, as appropriate.

MSSA: Methicillin-susceptible Staphylococcus aureus, MRSA: Methicillin-
resistant Staphylococcus aureus, iIMLSB phenotype: Inducible clindamycin
resistance, TMP-SMX: Trimethoprim-sulfamethoxazole.

stable throughout the study period. MRSA isolates
consistently showed higher resistance rates than
MSSA isolates for all tested antimicrobials. These
data collectively indicate that the availability of
effective oral therapies for outpatient SSTIs has
decreased over time and underscore the impor-
tance of surveillance data for guiding treatment
practices (6,20-22).

In a comprehensive outpatient surveillance study in
the United States between 2010 and 2019, Carrel et
al. (6) reported that resistance to oral non-B-lactam
agents remained clinically relevant despite regional
variation in MRSA prevalence. This supports the
present findings by showing that the reliability of
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Figure 3. Antimicrobial resistance rates among outpatient
Staphylococcus aureus isolates by specimen type (wound
swab, abscess material, and tissue sample).

Note: Between-group comparisons were performed using the 2 test or
Fisher’s exact test, as appropriate.

TMP-SMX: Trimethoprim-sulfamethoxazole.

commonly used oral agents should not be inferred
from methicillin susceptibility alone.

The observed increase in MRSA prevalence in
our cohort further supports the view that outpa-
tient-derived MRSA remains a significant clinical
challenge across healthcare systems with differing
patterns of antibiotic use.

Infections caused by MRSA are particularly import-
ant in outpatient-oriented settings, including emer-
gency departments, primary care units, and chronic
wound clinics. In our study, emergency depart-
ments and chronic wound units were among the
most common sources of specimens, suggesting
these settings may be important points of expo-
sure to resistant S. aureus isolates. Similarly, a long-
term study in Gabon (2009-2019) evaluating SSTIs
reported increasing MRSA prevalence, with higher
rates among adults than children (20). These find-
ings support the need for continued surveillance in
outpatient populations, especially among patients
with repeated healthcare contact or chronic
wound-related presentations.

A significant finding of our study is the substan-
tial increase in clindamycin resistance and the
frequency of the iMLSB phenotype over time. By

This work is licensed under a Creative Commons Attribution-NonCommercial 4.0 International License.
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2025, clindamycin resistance reached 28.3%, while
the frequency of the iMLSB phenotype increased to
24.3%. Formal trend analysis confirmed significant
upward trends in both clindamycin resistance and
the iIMLSB phenotype (p for trend <0.001 for both).
These findings suggest that empirical clindamycin
use may be increasingly unreliable, particularly
when MRSA is suspected. Consistent with our find-
ings, Carrel et al. (6) reported higher clindamycin
resistance rates among MRSA isolates than among
MSSA isolates in outpatient S. aureus isolates.

In contrast, a pediatric study from a tertiary-care
center in Turkiye reported lower MRSA prevalence
and lower frequencies of the iMLSB phenotype (23).
The higher clindamycin resistance rate and higher
frequency of the IMLSB phenotype observed in
our study may partly reflect the inclusion of adult
patients, among whom chronic wounds, cumula-
tive antimicrobial exposure, and more frequent
healthcare contact may contribute to the selection
of inducible clindamycin resistance mechanisms.
This finding also suggests that pediatric-only resis-
tance data may not fully represent resistance pat-
terns in broader outpatient populations.

Inducible clindamycin resistance is an import-
ant resistance mechanism because it may lead to
treatment failure despite documented susceptibil-
ity (24,25). In this study, the iMLSB phenotype was
interpreted using the VITEK system. The increas-
ing frequency of this phenotype underscores the
importance of identifying inducible clindamycin
resistance in outpatient-derived isolates, particu-
larly in settings where clindamycin is frequently
considered for empirical oral therapy.

Age stratification studies showed a higher rate
of methicillin and tetracycline resistance among
adults compared with the pediatric population. A
similar pattern was reported in the Gabon study, in
which MRSA prevalence was higher among adults
than among children (20).

Large-scale data on outpatient surveillance have
shown that resistance to tetracyclines occurs more
frequently in MRSA than in MSSA isolates (6). Fur-
thermore, multicenter European data support this
phenotypic trend and have associated tetracycline
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resistance in S. aureus with resistance genes such as
tet(M) and tet(K) (26). These findings are concordant
with our observation of increasing tetracycline
resistance over time, particularly among MRSA
isolates, and suggest that empirical use of tetracy-
clines in outpatient MRSA-associated SSTIs should
be guided by local susceptibility data.

When resistance patterns were evaluated accord-
ing to specimen type, tetracycline resistance was
significantly higher among tissue-derived isolates
than among wound swab and abscess isolates. Fur-
ther studies incorporating molecular and clinical
data are needed to clarify the factors underlying
specimen type-related differences in tetracycline
resistance.

In contrast to clindamycin and tetracycline, TMP-
SMX resistance remained below 5% throughout the
six-year study period, and no significant temporal
increase was detected. International surveillance
data similarly indicate that TMP-SMX resistance
remains low in both MRSA and MSSA isolates,
with no clear upward trend over time. In contrast
to the stable TMP-SMX resistance observed in our
cohort, Carrel et al. reported increasing resistance
in both MRSA and MSSA isolates, with higher rates
among MRSA isolates (6), and high susceptibility
rates have been documented in community-ac-
quired SSTIs presenting to emergency departments
(15). Although high susceptibility rates to TMP-SMX
have been reported in pediatric populations (23),
some studies have suggested a gradual increase
in resistance among MSSA isolates over time (13).
Therefore, although TMP-SMX remained the most
stable oral option in our cohort, continued local
monitoring remains necessary.

This study has several limitations. Its retrospec-
tive design may be subject to biases related to data
completeness and clinical documentation. Molecu-
lar characterization of resistance mechanisms and
clonal lineages was not performed, limiting insights
into the genetic background of observed resistance
patterns. In addition, susceptibility categories were
interpreted according to the EUCAST breakpoint
version implemented in routine laboratory prac-
tice at the time of isolate recovery, and the dataset
was not retrospectively reinterpreted according to
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a single, most recent EUCAST version. Therefore,
changes in EUCAST breakpoint definitions over
time may have influenced resistance classifica-
tion for some agents. Clinical outcome data were
unavailable, precluding assessment of the direct
impact of antimicrobial resistance on treatment
success. Finally, as a single-center study conducted
in a large tertiary-care hospital, generalizability to
other outpatient settings may be limited. Neverthe-
less, the large sample size, extended study period,
and exclusive focus on outpatient-derived isolates
provide valuable and locally relevant data to inform
empirical antibiotic selection in outpatient SSTIs.

This outpatient-based surveillance study indi-
cates that methicillin resistance among S. aureus
isolates has increased substantially over the past
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6 years. The proportion of MRSA increased from
28.9% in 2020 to 39.0% in 2025. Concurrently, resis-
tance to frequently prescribed oral non-p-lactam
agents, particularly clindamycin and tetracycline,
increased dramatically, whereas TMP-SMX resis-
tance remained low and stable. Because MRSA iso-
lates consistently showed higher resistance rates
than MSSA isolates, empirical use of clindamycin
and tetracycline should be guided by local suscep-
tibility data, particularly when MRSA is suspected.

In conclusion, our findings underscore that empir-
ical oral treatment of outpatient SSTIs should be
guided by outpatient-specific antibiogram data
rather than relying solely on inpatient resistance
patterns.
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