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Adult Salmonella Infections: A 10-Year Clinical Experience in a
Tertiary Care Center

Eriskin Salmonella Enfeksiyonlari: Uglincii Basamak Bir Merkezde 10 Yillik
Klinik Deneyim
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Background: Salmonella infections are an important cause of foodborne illness and may present with a broad clinical spectrum,
ranging from mild gastroenteritis to invasive systemic infections. This study aimed to evaluate the epidemiological, clinical, and
microbiological characteristics of Salmonella infections in adults at a tertiary care center.

Materials and Methods: In this retrospective study, patients aged >18 years with Salmonella spp. isolated from clinical specimens
between January 2014 and December 2023 were included. Demographic data, clinical findings, culture results, and antimicrobial
susceptibility profiles were evaluated using the hospital electronic database.

Results: A total of 82 adult patients were included. Of the patients,53.7% were male and the mean age was 53.1 * 20.46 years.Acute
enteritis was the most common clinical presentation (56.1%). Salmonella was most frequently isolated from stool samples (67.2%).
Bacteremia was detected in 15.9% of the patients. Clinically confirmed urinary tract infections were identified in three patients,
while various extraintestinal infections were also observed. Most cases occurred during the summer months (54.9%). Ciprofloxacin
resistance among Salmonella isolates was notable.

ABSTRACT

Conclusion: Salmonella infections in adults encompass a broad clinical spectrum, ranging from self-limited gastroenteritis to
invasive bacteremia and focal extraintestinal infections. Invasive disease occurred particularly among older and immunosuppressed
patients; the notable ciprofloxacin resistance observed in our region underscores the importance of continuous regional surveillance
of antimicrobial resistance to guide empirical treatment strategies.
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Amac: Salmonella enfeksiyonlari, hafif gastroenterit tablosundan invaziv sistemik enfeksiyonlara kadar genis klinik spektrum
gosterebilen dnemli gida kaynakli enfeksiyonlardir. Bu ¢alismada lglincli basamak bir merkezde eriskin Salmonella enfeksiyonlarinin
epidemiyolojik, klinik ve mikrobiyolojik 6zelliklerinin degerlendirilmesi amaclandi.

Gerec ve Yontemler: Bu retrospektif calismaya 01 Ocak 2014-31 Aralik 2023 tarihleri arasinda klinik 6rneklerinde Salmonella spp.
uremesi saptanan 18 yas ve lizeri hastalar dahil edildi. Demografik veriler, klinik 6zellikler, kultur sonuglari ve antibiyotik duyarliliklari
hastane elektronik kayit sistemi Uzerinden degerlendirildi.

Bulgular: Calismaya toplam 82 eriskin hasta dahil edildi. Hastalarin %53,7’si erkek olup yas ortalamasi 53,1 + 20,46 yil idi. En sik klinik
prezentasyon akut enterit (%56,1) olarak saptandi. Salmonella izolasyonu en sik diski 6rneklerinden (%67,2) elde edildi. Bakteriyemi
orani %15,9 olarak bulundu. Klinik olarak dogrulanmis Griner sistem enfeksiyonu l¢ hastada saptanirken, cesitli ekstraintestinal
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gekici duzeyde saptandi.

enfeksiyonlar da gozlendi. Olgularin %54,9'u yaz aylarinda gorilmekteydi. Salmonella izolatlarinda siprofloksasin direnci dikkat

Sonug: Salmonella enfeksiyonlari eriskin hastalarda genis klinik spektrum gosterebilmekte, gastrointestinal tutulum disinda invaziv

ve fokal ekstraintestinal enfeksiyonlara da neden olabilmektedir. Bolgesel antibiyotik direng verilerinin izlenmesi, uygun ampirik

tedavi stratejilerinin belirlenmesi agisindan 6nem tagimaktadir.

Anahtar Kelimeler: Salmonella enfeksiyonlari, Salmonella enterica, bakteriyemi, antimikrobiyal direng, ekstraintestinal enfeksiyonlar

Introduction

Salmonella infections remain among the leading causes
of foodborne bacterial diseases worldwide and continue
to pose a substantial public health burden. According to
the European Centre for Disease Prevention and Control,
salmonellosis is one of the most frequently reported
zoonotic infections in Europe, with a considerable number
of hospitalizations and outbreaks reported annually despite
ongoing improvements in food safety and surveillance
systems (1). Although the majority of infections are self-
limiting, severe disease may occur in vulnerable populations,
contributing significantly to healthcare utilization and
economic burden (1,2).

Salmonella spp. are Gram-negative, facultative
intracellular  bacilli that belong to the family
Enterobacteriaceae and are primarily transmitted through
contaminated food products, particularly those of animal
origin. Clinical manifestations range from uncomplicated
gastroenteritis to invasive infections, including bacteremia
and focal extraintestinal infections involving the
osteoarticular system, endovascular structures, intra-
abdominal organs, and urinary tract. Invasive salmonellosis
is associated with prolonged hospitalization, increased
morbidity, and higher mortality, especially among elderly
patients and those with immunosuppressive conditions or
chronic comorbidities (2,3).

The emergence and global dissemination of
antimicrobial-resistant Salmonella strains have become an
increasing clinical concern. Resistance to fluoroquinolones,
third-generation cephalosporins, and other commonly
prescribed antimicrobial agents may compromise empirical
treatment, particularly in invasive infections. Because
antimicrobial susceptibility patterns vary considerablyacross
geographical regions and change over time, continuous
local surveillance is essential for guiding empirical therapy
and supporting antimicrobial stewardship programs (1,4).

Recent studies from Turkiye have primarily reported
antimicrobial resistance and microbiological surveillance
data on Salmonella isolates (5,6), whereas long-term
studies integrating clinical characteristics, invasive and
extraintestinal manifestations, seasonal distribution, and

antimicrobial susceptibility patterns specifically in adult
patients remain Llimited. The present study addresses
this gap by providing a 10-year real-world evaluation
of these characteristics within the same adult cohort.
In addition, comparisons between patients with and
without bacteremia and between gastrointestinal and
extraintestinal infections provide further information on
the clinical profiles associated with invasive presentations.
Therefore, this study aimed to comprehensively evaluate the
epidemiological,clinical,and microbiological characteristics
and antimicrobial susceptibility patterns of adult Salmonella
infections managed at a tertiary care center over a 10-year
period.

Materials and Methods

This retrospective study included adult patients (218
years) with Salmonella isolated from clinical specimens
between January 1, 2014, and December 31, 2023. Patients
were identified through the microbiology laboratory
database. Both hospitalized patients and outpatients
who were evaluated by or referred to the department of
infectious diseases and clinical microbiology were screened
for eligibility. Only the first Salmonella isolate from each
patient during a single infection episode was included;
whereas duplicate isolates from the same episode were
excluded. Demographic characteristics, epidemiological
data, clinical manifestations, microbiological findings,
antimicrobial susceptibility results, treatment information,
and clinical outcomes were retrospectively extracted from
the hospital’s electronic medical records.

Because routine serotyping was not performed during
the study period, typhoidal and non-typhoidal Salmonella
infections could not be microbiologically distinguished.
Nevertheless, patients with a clinical diagnosis of enteric
(typhoid) fever were identified and analyzed separately
based on their clinical records.

Clinical specimens were processed according to
standard microbiological procedures. Stool specimens
were cultured on selective enteric media, whereas non-
stool specimens were inoculated on routine bacteriological
media. Suspected Salmonella isolates were identified using
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conventional microbiological methods and the VITEK®
2 Compact automated identification system (bioMérieux,
Marcy-U'Etoile, France).

Antimicrobial susceptibility testing was performed
using the VITEK® 2 Compact automated system. Minimum
inhibitory concentration (MIC) values were interpreted
according to the Clinical and Laboratory Standards Institute
criteria in effect when each isolate was tested. Susceptibility
results for routinely tested antimicrobial agents were
retrieved from the laboratory database. Susceptibility
testing for nalidixic acid and pefloxacin was not routinely
performed during the study period.

Patients from whom Salmonella was isolated in urine
cultures were re-evaluated based on clinical and laboratory
findings. A urinary tract infection was diagnosed only in
the presence of compatible urinary symptoms, pyuria, and
supportive clinical findings; patients lacking these criteria
were not classified as having a urinary tract infection.
Extraintestinal Salmonella infections were classified
according to clinical, microbiological, radiological, and
surgical findings.

Ethics Statement

The study protocol was approved by the University of
Health Sciences Turkiye, Antalya Training and Research
Hospital Institutional Ethics Committee (decision number:
9/19; date: 13 June 2024). Due to the retrospective design of
the study, written informed consent was waived.

Statistical Analysis

Statistical analyses were performed using IBM SPSS
Statistics for Windows, version 21.0 (IBM Corp., Armonk, NY,
USA).Continuousvariables were assessed for distribution and
are presented as mean * standard deviation (SD) or median
with interquartile range (IQR), as appropriate. Categorical
variables are presented as numbers (n) and percentages
(%). Comparisons between two independent groups were
performed using the Mann-Whitney U test for continuous
variables and the chi-square test or Fisher’s exact test, as
appropriate, for categorical variables. Because the primary
objective of the study was to describe the epidemiological,
clinical, and microbiological characteristics of adult
Salmonella infections, descriptive analyses constituted the
primary analytical approach. Missing data were excluded
from the relevant analyses,and percentages were calculated
based on the number of patients with available data. A two-
sided p value <0.05 was considered statistically significant.

Results

A total of 82 adult patients with Salmonella infection
were included in the study. The median age was 53 years

(IQR, 34.3-71.0), and 38 patients (46.3%) were female. The
most common comorbidities were hypertension (32.5%)
and diabetes mellitus (27.5%), while immunosuppressive
diseases and immunosuppressive medication use were
presentin17.3%and 21.0% of the patients,respectively.Fifty-
seven patients (69.5%) required hospitalization; the median
hospital stay was 9.5 days (IQR, 5.0-16.8). Gastrointestinal
infection was the most common clinical presentation
(64.7%), followed by extraintestinal infection (18.3%) and
isolated bacteremia (15.9%). Baseline demographic, clinical,
and laboratory characteristics are summarized in Table 1.

The annual and seasonal distributions of Salmonella
infection cases are presented in Figures 1 and 2. Cases were
identified in all study years except 2020, with seasonal
clustering during the summer months. Overall, 54.9% of the
infections occurred during summer, and June was the most
frequent month of presentation, accounting for 32.9% of all
cases.

The most common presenting symptom was nausea

2014 2015 2016 2017 2018 2019 2020 2021 2022 2023
Year

Figure 1. Annual distribution of adult Salmonella infection cases
during the study period (2014-2023).

Monthly and Seasonal Distribution of Salmonella Cases

& o

Months

Figure 2. Monthly and seasonal distribution of Salmonella infection
cases.
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(70.4%), followed by diarrhea (59.3%), vomiting (56.8%),
and abdominal pain (55.6%). Fever was present in 41.5% of
the patients, and constitutional symptoms such as fatigue
(40.2%) and loss of appetite (30.5%) were frequently
observed. Neurological manifestations (including altered
consciousness (7.4%), bloody diarrhea (4.9%), and skin rash
(1.2%) were uncommon.

The clinical presentations of adult Salmonella infections
are summarized in Table 2. Gastrointestinal infection was
the most common presentation (64.7%), predominantly
manifesting as acute enteritis (56.1%). Isolated bacteremia
accounted for 15.9% of patients, whereas extraintestinal
infections were identified in 18.3% of patients. Among

Table 1. Baseline demographic, clinical, and laboratory

characteristics of patients with Salmonella infection (n = 82).

Characteristic Value

Demographic characteristics

patients with extraintestinal infections, other localized
infections (8.5%) were the most frequent, followed by
musculoskeletal infections (6.1%) and urinary tract
infections (3.7%).

Antimicrobial susceptibility results are presented in
Table 3. Overall, Salmonella spp.remained highly susceptible
to most antimicrobial agents tested. Resistance rates were
13.3% for ampicillin, 21.8% for ciprofloxacin, 7.7% for
ceftriaxone,and 1.2% for trimethoprim-sulfamethoxazole.

Table 4 compares the clinical and laboratory
characteristics of patients with and without Salmonella
bacteremia. Compared with non-bacteremic patients, those
with Salmonella bacteremia were significantly older, had
lower platelet counts, had longer hospital stays, and more
frequently had underlying immunosuppressive diseases
and were using immunosuppressive medications (all p <
0.05). No significant differences were observed between
the groups regarding sex, diabetes mellitus, hypertension,

Age, years, median (IQR) 53 (34.3-71.0) white blood cell count, neutrophil count, lymphocyte count,
Female sex,n (%) 38 (46.3) or C-reactive protein levels.
Comorbidities, n (%) Table 5 compares the clinical and laboratory
ey e — 22 (27.5) characteristics of patients with gastrointestinal and
Hypertension 26 (32.5) ext.ramtestm.al Salmoqella .|nfect.|ons. ' Compared w!th
- patients with gastrointestinal infection, those with
Immunosuppressive disease 14 (17.3) . . . . L
- — extraintestinal infection were significantly older, more
TS PPESENE MECIEHan | A7 (2Ak) frequently female, and had a higher prevalence of diabetes
Sickle cell disease 2(2.5) mellitus. In addition, patients with extraintestinal infections
Clinical characteristics, n (%) required hospitalization and surgical intervention more
Hospitalization 57 (69.5) often, and had significantly longer hospital stays (all p <
Length of hospital stay, days 0.05). No significant differences were observed between
: bEEDE: 9.5 (5.0-16.8) . S .
median (IQR) the groups regarding hypertension, immunosuppressive
Surgery 8 (9.8) disease, immunosuppressive medication use, white blood
Mortality 1(1.2) cell count, ngutrophil‘ count, lymphocy’Fe count, platelet
el e e, () count, C-reactive prote!n leve{s, gr mc?rtallty.‘ '
) . ) Temporal trends in antimicrobial resistance during
Gastrointestinal infection 53 (64.7) . . . .
the study period are presented in Table 6. An increase in
Extraintestinal infection 15 (18.3)
Isolated bacteremia 13 (15.9) Table 2. Clinical presentations of adult Salmonella infections.
Multiple system involvement 2 (2.4) Clinical presentation n (%)
Laboratory findings Gastrointestinal group 53 (64.7)
White blood cell count (/mmS) Acute enteritis 46 (561)
. ’ 10.250 (6.825-16.175
median (IQR) ( ) Enteric fever 2(2.4)
E\I‘ggrophil count (/mm?), median | 5 g0 (4.570-12.900) Asymptomatic carriage 5(6.1)
= Isolated bacteremia 13 (15.9)
S .
'('IVO”F‘{‘)’h“yte count (/mm?), median | 44 (650-1.030) Extraintestinal infection 15 (18.3)
- . Urinary tract infection 3(3.7)
Platelet count (/mm?), median _
(IQR) AREY sl ) Musculoskeletal infection 5(6.1)
CI-(;eRactlve protein (mg/L), median 189 (117.5-264.0) Other localized infections 7 (8.5)
(IQR) *Other localized infections included splenic abscess (n = 1), pneumonia (n =
I0R, interquartile range. 1), peritonitis (n = 1),adnexal infection (n = 1),and soft tissue infection (n = 3).
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ciprofloxacin resistance was observed from 15.6% in 2014 -
2018 to 26.1% in 2019-2023; however, this difference was
not statistically significant (p = 0.404). Resistance rates to
ampicillin, ceftriaxone, and trimethoprim-sulfamethoxazole
also remained stable over time, with no statistically
significant differences observed between the two study
periods.

Discussion

This 10-year adult cohort study provides an integrated
evaluation of the clinical spectrum, invasive and
extraintestinal manifestations, seasonal distribution,
and antimicrobial susceptibility patterns of Salmonella

Table 3. Antimicrobial susceptibility profile of Salmonella

isolates.

Antimicrobial agent :u(i/f:ptible, :e(s;os)tant,
Ampicillin 65 (86.7) 10 (13.3)
Ciprofloxacin 61 (78.2) 17 (21.8)
Ceftriaxone 72 (92.3) 6 (7.7)
Trimethoprim-sulfamethoxazole 79 (98.8) 1(1.2)

infections in a tertiary care setting. By additionally
comparing bacteremic and non-bacteremic patients and
gastrointestinal and extraintestinal presentations, our
study provides real-world clinical data that complement
the predominantly microbiological and antimicrobial
resistance-focused reports previously published from
Turkiye (56).Gastrointestinal infection was the most common
clinical presentation. More than half of the cases occurred
during the summer months, and ciprofloxacin resistance
was observed at a notable rate among Salmonella isolates.
In addition, patients with Salmonella bacteremia were
older, were more frequently immunosuppressed, had lower
platelet counts, and had longer hospital stays than non-
bacteremic patients. Similarly, patients with extraintestinal
infections were older, were more frequently female, had a
higher prevalence of diabetes mellitus, more often required
surgical intervention,and experienced longer hospital stays
than those with gastrointestinal infections.

Although gastrointestinal infection was the predominant
clinical presentation in our cohort, a substantial proportion
of patients presented with invasive manifestations,
including isolated bacteremia, extraintestinal infections,
or involvement of multiple systems. Notably, nausea was

Table 4. Comparison of demographic, clinical, and laboratory characteristics between patients with and without Salmonella bacteremia.

Variable No bacteremia (n = 69) Bacteremia (n = 13) p value
Demographic characteristics

Age, years 48 (33-65) 70 (63-77) 0.010
Female sex,n (%) 34 (49.3) 4 (30.8) 0.245
Comorbidities

Diabetes mellitus, n (%) 18 (26.1) 4 (30.8) 0.745
Hypertension, n (%) 20 (29.0) 6 (46.2) 0.333
Immunosuppressive disease, n (%) 9 (13.0) 5 (38.5) 0.043
Immunosuppressive medication use, n (%) 11 (15.9) 6 (46.2) 0.025
Sickle cell disease, n (%) 1(1.4) 1(7.7) 0.297
Clinical outcomes

Hospitalization, n (%) 45 (65.2) 12 (92.3) 0.096
Length of hospital stay, days 6.5 (5-14) 17 (12-21.8) 0.007
Surgery required, n (%) 8 (11.6) 0 (0.0) 0.344
Mortality, n (%) 1(1.4) 0 (0.0 1.000
Laboratory findings

White blood cell count (/mm?) 10.350 (7.000-15.775) 8.150 (2.675-17.875) 0.424
Absolute neutrophil count (/mm?) 8.100 (4.950-12.893) 6.400 (1.853-13.375) 0.371
Absolute lymphocyte count (/mm?>) 900 (653-1.175) 805 (425-980) 0.120
C-reactive protein, mg/L 193 (121-275) 151 (118-236) 0.332
Platelet count (/mm?) 210,500 (151.750-267.000) 112,500 (64,750-132,250) <0.001
Data are presented as median (interquartile range) for continuous variables and number (percentage) for categorical variables. Continuous variables were compared
using the Mann-Whitney U test,and categorical variables using the y? test or Fisher’s exact test,as appropriate. Statistically significant p values are shown in bold.
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reported more frequently than diarrhea in our cohort (70.4%
vs. 59.3%). Although diarrhea is a typical manifestation
of Salmonella gastroenteritis, this presentation is not
uncommon in adults. In a systematic review of the global
clinical and laboratory profile of enteric fever, nausea/
vomiting was reported in 49% of adults compared with
diarrhea in 46% (7). The predominance of nausea in our
cohort may partly reflect its selected clinical profile, as a
substantial proportion of patients were hospitalized and
invasive or extraintestinal presentations were common.
However, because the systematic review primarily evaluated
enteric fever and serotyping was not routinely available

in our study, this comparison should be interpreted with
caution. While Salmonella infections are typically self-
limiting and present as gastroenteritis, bacteremia and
focal extraintestinal infections may occur, particularly in
older adults and in patients with immunosuppression or
underlying chronic diseases (8,2). Our findings highlight the
broad clinical spectrum of adult Salmonella infections and
emphasize the importance of considering invasive disease
in patients at increased risk.

In our cohort, patients with Salmonella bacteremia
were older, more frequently immunosuppressed, had lower
platelet counts, and had longer hospital stays than those

Table 5. Comparison of demographic, clinical, and laboratory characteristics between patients with gastrointestinal and extraintestinal

Salmonella infections (patients with isolated bacteremia excluded).

Variable Gastrointestinal infection (n = 53) Extraintestinal infection (n = 15) p value
Demographic characteristics

Age, years 44 (32-60) 62 (51.5-77.5) 0.013
Female sex, n (%) 1(38.9) 13 (86.7) 0.001
Comorbidities

Diabetes mellitus, n (%) 11 (20.8) 7 (50.0) 0.042
Hypertension, n (%) 17 (32.1) 3(21.4) 0.528
Immunosuppressive disease, n (%) 5(9.4) 4 (26.7) 0.100
Immunosuppressive medication use, n (%) 8 (15.1) 3(20.0) 0.696
Sickle cell disease, n (%) 0 (0.0) 1(6.7) 0.221
Clinical outcomes

Hospitalization, n (%) 31 (57.4) 14 (93.3) 0.013
Length of hospital stay, days 5(5-7.5) 16.5 (13.2-28.2) <0.001
Surgery required, n (%) 1(1.9) 7 (46.7) <0.001
Mortality, n (%) 1(1.9) 0 (0.0) 1.000
Laboratory findings

White blood cell count (/mm?>) 10,150 (6,975-15,450) 10,800 (7,425-14,700) 0.793
Absolute neutrophil count (/mm?3) 7,950 (4,900-12,200) 8,600 (5,450-11,900) 0.543
Absolute lymphocyte count (/mm?3) 905 (650-1,180) 870 (590-1,060) 0.581
C-reactive protein, mg/L 184.5 (119-269) 238 (136-284) 0.760
Platelet count (/mm?) 206,000 (151,000-264,000) 237,000 (169,000-286,000) 0.357

Data are presented as median (interquartile range) for continuous variables and number (percentage) for categorical variables. Continuous variables were compared
using the Mann-Whitney U test,and categorical variables using the y? test or Fisher’s exact test, as appropriate. Patients with isolated Salmonella bacteremia were
excluded from this analysis. Statistically significant p values are shown in bold.

Table 6. Comparison of antimicrobial resistance rates between the 2014-2018 and 2019-2023 study periods.

Antimicrobial agent 2014-2018 n/N (%) 2019-2023 n/N (%) p value
Ampicillin 5/33 (15.2) 5/42 (11.9) 0.741
Ciprofloxacin 5/32 (15.6) 12/46 (26.1) 0.404
Ceftriaxone 3/33 (9.1) 3/45 (6.7) 0.694
Trimethoprim-sulfamethoxazole 0/35 (0.0) 1/45 (2.2) 1.000

exact test.

*Data are presented as the number of resistant isolates/number of isolates tested (%). Comparisons between the two study periods were performed using Fisher’s
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without bacteremia. Previous population-based and adult
cohort studies have identified advanced age as an important
risk factor for non-typhoidal Salmonella bacteremia
(9,10), while immunosuppression has been consistently
associated with the development of primary and recurrent
bacteremia (11-13). Our findings are consistent with these
reports and further emphasize the importance of careful
clinical assessment for invasive Salmonella infection in
older and immunocompromised patients. In addition,
patients with bacteremia had significantly lower platelet
counts. Thrombocytopenia has been described in severe
Salmonella infections complicated by sepsis, disseminated
intravascular coagulation (DIC), or multiple organ
involvement (14-16). Importantly, higher-level evidence
also supports thrombocytopenia as a relevant laboratory
finding in adult enteric fever: a systematic review reported
thrombocytopenia in approximately 52% of adult patients
(7). However, this systematic review focused primarily
on enteric fever, and evidence on the specific association
between thrombocytopenia and bacteremia in adults with
Salmonella infection remains limited. Therefore, the lower
platelet counts observed in our bacteremic patients should
be interpreted cautiously and require confirmation in larger,
appropriately adjusted cohort studies.

Urinary tract involvement due to Salmonella was
uncommon in our cohort. Although Salmonella was isolated
from urine cultures in seven patients, only three met the
clinical and laboratory criteria for urinary tract infection,
whereas the remaining cases were considered to represent
colonization or contamination because they lacked
compatible urinary symptoms and supportive urinalysis
findings. This distinction is clinically important, as previous
studies have emphasized that the diagnosis of Salmonella
urinary tract infection should rely on the combination of
microbiological, clinical,and laboratory findings rather than
urine culture positivity alone (17).

In addition to urinary involvement, several uncommon
focal extraintestinal infections were identified, including
septic arthritis, peritonitis, splenic abscess, soft tissue
infection, pneumonia, and adnexal infection. These findings
further illustrate the broad clinical spectrum of invasive
Salmonella disease, although such focal infections remain
relatively uncommon (3). The predominance of female
patients (86.7%) in the extraintestinal infection group was
an unexpected finding. Given the small number of patients
with extraintestinal infection (n = 15), the absence of
multivariable adjustment, and the lack of a clear biological
explanation,this finding mayreflect chance or be attributable
to the composition of our study population, and should not
be interpreted as evidence of an independent association
between female sex and extraintestinal Salmonella infection.

Furthermore, Salmonella was isolated from bile specimens
obtained during cholecystectomy in two patients who had
no clinical evidence of acute cholecystitis. These cases
were considered more consistent with chronic gallbladder
carriage than active infection, which is in accordance with
previous studies demonstrating that Salmonella can persist
in the gallbladder by forming biofilms on gallstones and the
gallbladder epithelium (18).

Among the antimicrobial agents evaluated, ciprofloxacin
exhibited the highest resistance rate (21.8%) in our cohort.A
numerical increase in ciprofloxacin resistance was observed
from 15.6% during 2014-2018 to 26.1% during 2019-2023;
however, this difference was not statistically significant (p =
0.404), and no significant temporal changes were observed
for any of the tested antimicrobial agents. Nevertheless,
the relatively high ciprofloxacin resistance observed in
our study is consistent with the growing concern regarding
fluoroquinolone resistance in Salmonella worldwide. Recent
reports from Turkiye have also highlighted increasing
fluoroguinolone resistance among non-typhoidal
Salmonella isolates, emphasizing the need for continuous
surveillance (5). Similarly, European surveillance data
indicate that resistance to fluoroquinolones remains one of
the major challenges in the management of salmonellosis,
whereas resistance to third-generation cephalosporins
generally remains low (1). In our cohort, ceftriaxone and
trimethoprim-sulfamethoxazole retained excellent in
vitro activity, with resistance rates of only 7.7% and 1.2%,
respectively, supporting their continued role as effective
therapeutic options when clinically indicated. Comparable
findings have been reported in recent clinical studies from
Turkiye and Europe, in which resistance to ceftriaxone
and trimethoprim-sulfamethoxazole remained relatively
low despite increasing resistance to fluoroquinolones
(6,19). However, given the global emergence of multidrug-
resistant Salmonella strains and the ongoing spread of
fluoroquinolone resistance, continuous epidemiological
surveillance and prudent antimicrobial use remain essential
to preserve the effectiveness of currentlyavailable treatment
options (4,20). A distinct seasonal pattern was observed in
our cohort,with 54.9% of cases occurring during the summer
months and the highest incidence recorded in June (32.9%).
This finding is consistent with previous epidemiological
studies demonstrating a marked increase in non-typhoidal
Salmonella infections during warmer months. A recent
systematic review and meta-analysis including 44 studies
from 27 countries reported high-certainty evidence of a
positive association between ambient temperature and the
incidence of non-typhoidal Salmonella infection, with an
estimated 5% increase in infection risk for every 1°C rise
in temperature (21). Similarly, Lal et al. (22) demonstrated
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that salmonellosis consistently exhibits a pronounced
summer peak across diverse geographical regions, despite
variations in climate and local epidemiology. Warmer
temperatures promote bacterial multiplication in food
and the environment, while seasonal behavioral changes,
including increased outdoor dining, barbecues, picnics, and
consumption of inadequately refrigerated food products,
further facilitate foodborne transmission. The peak
incidence in our cohort occurred in June rather than later
summer months, suggesting that the Mediterranean climate
of southern Turkiye, where high ambient temperatures are
reached early in the season, may contribute to the earlier
onset of seasonal transmission. These findings highlight
the importance of reinforcing food safety practices and
public health awareness campaigns before and during
the summer season. Notably, no cases meeting the study
inclusion criteria were identified in 2020. This finding
coincided with the Coronavirus Disease-2019 pandemic and
may reflect pandemic-related changes, including reduced
healthcare-seeking behavior, reduced diagnostic testing
or culture sampling, and altered exposure patterns during
periods of public health restrictions. However, because of
the retrospective design of our study, the specific reason for
the absence of cases in 2020 could not be determined.

Study Limitations

This study has several limitations. First, its retrospective
single-center design may have resulted in incomplete
documentation of some clinical and epidemiological
variables. Although adult patients with Salmonella infection
at our center are generally evaluated in the Infectious
Diseases outpatient clinic or the consultation service,
including patients evaluated by our department may have
introduced selection bias. Mild or self-limited gastroenteritis
cases that did not require evaluation by Infectious Diseases
may, therefore, have been underrepresented, potentially
resulting in a relative overrepresentation of hospitalized,
invasive, or complicated cases. Consequently, the observed
rates of bacteremia (15.9%) and extraintestinal infection
(18.3%) should be interpreted in the context of this selected
clinical cohort and may not reflect the overall rates of
Salmonella infections at our center. Second, the relatively
small sample size may have limited the statistical power of
subgroup analyses and the generalizability of the findings.
Because the number of bacteremic patients was relatively
small,a multivariable analysis was not performed. Therefore,
the variables that differed significantly between bacteremic
and non-bacteremic patients should be interpreted as
unadjusted associations rather than independentrisk factors,
and potential confounding among these variables cannot
be excluded. Third, because serotyping was not available

for all isolates, typhoidal and non-typhoidal Salmonella
infections could not be distinguished microbiologically. In
addition, MIC data were not available for all isolates, which
precluded a more detailed analysis of resistance levels;
molecular mechanisms of antimicrobial resistance were not
investigated.Finally,long-term clinical outcomes and relapse
rates could not be assessed because follow-up data were
unavailable for some patients. Despite these limitations,
this study provides valuable real-world data from a 10-year
adult cohort and offers a comprehensive evaluation of the
clinical characteristics, invasive manifestations, seasonal
distribution, and antimicrobial susceptibility patterns of
Salmonella infections in a tertiary care setting.

Conclusion

Salmonella infections in adults encompass a broad
clinical spectrum, ranging from self-limited gastroenteritis
to bacteremia and diverse focal extraintestinal infections.
In our cohort, invasive disease was observed in a
considerable proportion of patients, particularly among
older adults and those with underlying immunosuppressive
conditions, underscoring the importance of careful clinical
evaluation in high-risk populations. Although ceftriaxone
and trimethoprim-sulfamethoxazole retained good in
vitro activity, the relatively high ciprofloxacin resistance
observed in our region highlights the need for ongoing
local antimicrobial resistance surveillance. Regional
epidemiologicaland antimicrobial susceptibility data remain
essential for informing empirical treatment decisions and
optimizing the management of adult Salmonella infections.
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