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Abstract

Introduction: Staphylococcus simulans is an animal pathogen belonging to the coagulase-negative staphylococci (CoNS) group that was
occasionally identified in the skin of healthy people. Although it was suggested that S. simulans share some virulence factors with S. aureus,
little is known about human infections, and clinical relevance is limited to a few reports. Herein, we report a case of bacteremia caused by S.
simulans.

Case presentation: A 39-year-old man was brought to the hospital due to heart attack. During the course of admission, his procalcitonin, C-
reactive protein, and erythrocyte sedimentation rate were elevated. He was empirically started on vancomycin and meropenem. However,
meropenem was discontinued after the identification of the fact that S. simulans was susceptible to oxacillin, as well as the identification of
Streptococcus mitis in blood culture. Repeat blood culture a day after antibiotic initiation was persistently positive for S. simulans only, while
the second repeat blood culture 3 days after antibiotic initiation was negative. The patient remained hemodynamically stable, and the laboratory
values were back to normal. He continued the antibiotic course for a total of 14 days and was discharged in stable condition.

Conclusions: CoNS should not be easily discarded as a sample contaminant and pathogen identification to species level is crucial. Clinicians

should be aware of the virulence potential of S. simulans.
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Introduction

Coagulase-negative staphylococci (CoNS) are
commonly isolated in clinical practice. They belong to
the Gram-positive cocci group which lack the virulence
factor coagulase [1]. Although 50 species have been
identified, 6 species are the most prevalent and well
described in the literature: Staphylococcus epidermidis,
Staphylococcus haemolyticus, Staphylococcus
lugdunensis, Staphylococcus saprophyticus,
Staphylococcus hominis, and Staphylococcus capitis
[2]. Staphylococcus simulans is a CoNS, and is
considered a common animal pathogen, especially of
sheep, cattle, and other domestic animals; however, it
has been reported that this bacterium was occasionally
detected in human skin, as well as in urethra of healthy
women [3,4]. Little is known about S. simulans
infections in humans and data on its clinical relevance
is limited to a few case reports. It is not generally
considered in differential diagnosis and rarely reported
as a clinical isolate in humans. Herein, we report a case
of bacteremia caused by S. simulans, followed by a
review of literature on previous case reports.

Case report

The patient was a 39-year-old man who had
cerebral palsy and he was receiving treatment with
vitamin D3 (50,000 international units every month).
He was brought to the hospital due to cardiac arrest,
which was witnessed in the rehab center;
cardiopulmonary resuscitation (CPR) was done before
arrival. Upon arriving at the hospital, the initial thythm
was pulseless electrical activity. CPR was continued as
per the advanced cardiovascular life support protocol
for 3 cycles and return of spontaneous circulation was
achieved. The patient had poor appetite and feeding for
the last 3 days before the admission. He refused to take
his breakfast on the day of admission and before the
cardiac arrest episode. Then, he became drowsy and
unresponsive with no pulse. The patient was afebrile.

Laboratory studies on the day of admission showed
mild leucopenia with a white blood cell count of 3.010
x 10°/L, normal hemoglobin (117 gm/L), and mild
thrombocytopenia with a platelet count of 118 x 10%/L.
Liver enzymes such as aspartate aminotransferase
(2260 unit/L), alanine aminotransferase (1585 unit/L),
and alkaline phosphatase (396 unit/L) were elevated.
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Renal function parameters such as serum creatinine
were normal (9 pumol/L) and blood urea nitrogen was
high (13.40 mmol/L). Potassium and phosphorus levels
were high: 6.10 mmol/L and 2.59 mmol/L, respectively.
High values of inflammatory markers (procalcitonin,
3.44 ng/mL; C-reactive protein, 111.740 mg/L;
erythrocyte sedimentation rate, 23 mm/hr) and
cardiovascular biomarkers (brain natriuretic peptide,
423.80 pg/mL; Troponin-T, 34.46 ng/L; lactate, 2.10
mmol/L) were detected. The rest of the chemistry
profile was unremarkable. Chest X-ray revealed left
middle lobe consolidation, suggestive of aspiration
pneumonia.

Blood samples were collected on the day of
admission, and transferred to the microbiology
laboratory where a Gram-stain procedure was
performed. The samples were then inoculated in 3
different media (5% sheep blood agar, MacConkey
agar, and chocolate agar plates) and stored in the
incubator at 37 °C for 1824 hours. Pathogen
identification and susceptibility testing to the often-
used antibiotics were conducted after bacterial growth,
using the automated MicroScan Walk Away 96 Plus
(Beckman Coulter, Inc, Brea, CA, USA). The
automated system identified the pathogens, including
the percentage of assurance and susceptibility to
different antimicrobials (susceptible, intermediate, or
resistant) (Table 1).

Empiric treatment was initiated in the emergency
department on the day of admission, including

Table 1. Antimicrobial susceptibility data (blood cultures).
Drugs MIC interpretation
Staphylococcus simulans
Penicillin

Oxacillin

Gentamicin

Levofloxacin
Moxifloxacin
Erythromycin
Clindamycin

Linezolid

Vancomycin

Teicoplanin

Tetracycline

Tigecycline
Trimethoprim-sulfamethoxazole
Streptococcus mitis
Penicillin

Ampicillin

Ceftriaxone

Levofloxacin
Moxifloxacin
Clindamycin

Linezolid

Teicoplanin

Vancomycin

Tetracycline

Tigecycline

nunrnunnnnnnnunnA
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meropenem 1 g every 8 hours, and vancomycin 550 mg
every 12 hours adjusted for trough level of 15-20
mcg/mL for 4 days. The next day, preliminary results
of the cultures revealed Gram-positive cocci in clusters;
therefore, meropenem was discontinued. The final
blood culture results showed that S. simulans was
susceptible to oxacillin, and the presence of the
Streptococcus mitis group. Vancomycin was given for
4 days, during which two more blood samples were
collected. The first repeat blood culture—collected a
day after vancomycin initiation—was persistently
positive for S. simulans only; the second repeat blood
culture—collected 3 days after vancomycin initiation—
was negative. Given that the isolate was oxacillin-
susceptible (Table 1), vancomycin was switched to
cefazolin 2 g every 8 hours for 4 days. The patient was
stable during the 4 days of cefazolin treatment;
however, the decision was made to discontinue
cefazolin and re-start vancomycin due to more
experience with vancomycin in CoNS bacteremia.
Vancomycin was continued for a total duration of 14
days with therapeutic drug monitoring adjusted for
appropriate trough level. The patient remained
hemodynamically stable while on vancomycin, and the
laboratory values were back to normal. He was then
discharged in stable condition.

Discussion

This case report describes a case of bacteremia of
unknown source caused by S. simulans that was
successfully treated with vancomycin. This case is of
interest since human infections due to S. simulans are
rarely reported, and this could be attributed to several
factors. Firstly, many clinical laboratories do not
identify CoNS to the species level, which may
contribute to the rarity of reporting. In addition, when
CoNS are isolated from humans in clinical settings,
they are often considered as contaminants, given that
they are occasionally commensal members of skin
microflora [2,5]. Therefore, the infections caused by
these pathogens are mostly overlooked. Nevertheless,
in this case, repeated culture resulted in the same strain
within 5 days of initial culture. This warranted
consideration of S. simulans as pathogen, as proposed
by Beekmann et al. [6]. In addition, time to positivity
was < 16 hours which was also predictive of infection
as proposed by Garcia-Vazquez et al. [7]. Further, this
bacterium is a common animal pathogen and is rarely
found in the human skin [3,4]. Therefore, it was mainly
identified in patients with frequent animal exposure. In
this case, no history of contact with animals was
identified and the mode of acquisition of infection
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Table 2. Literature review of previously reported cases of Staphylococcus simulans infections.

J Infect Dev Ctries 2026; 20(7):1093-1098.

Age/

Blood

Other culture of

Antibiotic

Animal/ Farm

Date Country Author gender Diagnosis culture of S. S. simulans Antibiotic used Duration susceptibility Outcome Exposure
TM and OX.
FEB Males et al. Right ankle, osteomyelitis . Positive tissue OX replaced by IV PEN on ——
1985 New York [17] 3IM and septic arthritis Positive culture day 4 for 9 days then switched NS Pan-sensitive  Resolved NS
to oral medications
Urine culture
MAR . McCarthy et L L revealed only FLU IV for 26 days then FLU .
1991 Australia al [18] 80/M Endocarditis Positive scanty growth of oral NS NS Died NS
skin flora
MAR France Jansen et al 56/M  Native valve endocarditis Positive NS IV PEN for 4 weeks and GM 4 weeks NS Resolved NS
1992 [19] for 2 weeks
FLU for 25
days then
MAY London, Sturgess et T77/F Right pubic osteomyelitis Positive NS FLU IV for 11 days, then PO restarted for Pan-sensitive Resolved NS
1993 UK al. [20] as well as FA L
additional 31
days
SEP 1993 Brooklyn, - De Jesus ef 84/M Septicemia Positive NS Not treated NS ME-sensitive Died NS
New York  al.[21]
Brooklyn.  De . TMP-SMX, TIM, and GM.
SEP 1993 ook yn, © Jesus 41/M Septicemia Positive NS VA was added after the culture NS ME-sensitive Died NS
New York al. [21] results
SEP 1993 Drooklyn, Delesuser ¢y Septicemia and Positive  CONS staphiin ERY and CXM NS NS Resolved NS
New York al. [21] pneumonia sputum
SEP 1993 Drooklyn,  Delesuser 5o, Septicemia Positive NS SAM then VA 2 weeks ME-resistant  Resolved NS
New York al. [21]
. . Farmer active in
Positive biopsy birthing and
OCT Rochesler, Razonable et Vertebral oste(‘)m_y§1ms specimen from T9- CZ then CRO for 6 weeks then . milking cows;
United 70/M and prosthetic joint NS 10 disk space and 10 weeks Pan- sensitive  Resolved
2001 al. [22] . 3 X 5 CN for 4 weeks drank
States infection intra-operative .
unpasteurized
cultures X
milk
. Vertebral osteomyelitis VA for 4 weeks, then TEC for
MAY Athens,  Vallianou et 46/M and native valve Positive NS 5 months. CM was added after 6 months ME-resistant ~ Resolved Yes
2008 Greece al. [23] o
endocarditis 3 months.
. . i, AM, CIP, CM,
JAN Texas, USA Kline et al. 65/M Abscess an_d osteomyelitis Positive Positive bone VA 16 days OX, PEN. CRO  Resolved Yes
2010 [24] of right foot culture .
resistant
DEC Désidéri- Positive aspiration GM and AMC, then
2011 France  Vaillantetal.  66/F Osteomyelitis NS of the abscesses GM and AMX for 10 days 3 months Pan- sensitive  Resolved NS
[25] before debridement then replaced by OFL and RA.
Mycotic inferior
Dallas,  Kirkwood et mesenteric artery . - )
JUL 2014 USA. al. [26] 64/F aneurysm secondary fo Positive NS Daptomycin 6 weeks NS Resolved No
native valve endocarditis
MAY Madrid, Tous Romero Positive tissue
2016 Spain etal. [27] 60/M Pyoderma of left hand NS culture AZM 3 days NS Resolved Yes
. L CN for 7 days and DO for .
ZDOEI?) Towa, USA Shleﬁi]e tal. 80/M Right great toe cellulitis NS Posll;vheuilessue 14 days then 28 days Terter:ics)t/;:rllltne Resolved NS
TMP-SMX
. Susceptible to
OCT Worcester, . Positive from .
2018 USA Laletal. [13]  80/F Pleural Empyema Negative pleural fluid LVX and SAM, then VA NS VA (e;x:fdyCM Died No
OCT  Manchester, Power et al. Endocarditis of native VA and TZP then switched to 6 weeks.
2020 UK [28] 8M aortic and mitral valves Positive NS FLU, RA, and GM GM‘EZZiSfOT 2 NS Died Yes
The 2
JAN Goda et al. . . MEM, VA, and CM then CZ regimen
2021 Japan [29] 75/F Toxic shock syndrome Positive NS and CM administered NS Resolved NS
for 14 days
Pre-OP:
MAY  Minnesota, . . negative Positive device . . NS but he is
2021 USA Goetal. [30] 78/M Bloodstream infection post-OP: cultures VA and FEP then VA alone. 2 weeks Pan- sensitive Died retired farmer
positive
JUN Georgia, Drobeniuc et Positive urine Resistant to L
2021 USA al. 31] 61/F UTI NS culture CRO then TMP-SMX NS fluoroquinolones Resolved  Living in farm
JUN Georgia,  Drobeniuc et Positive urine CRO, then FOS then TMP- Resistant to Visiting family
2021 USA al. [31] 56M utt NS culture SMX PO 10days g oroquinolones  Reselved farm
Tan et al Osteoarthritis of the right Positive puncture
SEP 2024  China 32] . 57/F knee underwent high NS ﬂurz d LZD 4 weeks NS Resolved NS
supracondylar osteotomy
ADecrea.se Wet market
in the size vendor with
SEp 2024 Manila, - Ortizand =0 Botryomycosis NS Positive tissue TMP-SMX 10 months NS of foot. recurrent
Philippines  Batac [33] culture Resolved
s exposure to fresh
draining
. meat
sinus.

CoNS: coagulase-negative Staphylococcus; F: female; IV: intravenously; M: male; NS: not specified; PO: orally; post-OP: postoperative; pre-OP: perioperative;
UTL: urinary tract infection. AM: ampicillin; AMC: amoxycillin—clavulanic acid; AMX: amoxicillin; AZM: azithromycin; CIP: ciprofloxacin; CM: clindamycin;
CN: cephalexin; CRO: ceftriaxone; CXM: cefuroxime; CZ: cefazolin; DO: doxycycline; ERY: erythromycin; FA: fusidic acid; FEP: cefepime; FLU:
flucloxacillin; FOS: fosfomycin; GM: gentamicin; LVX: levofloxacin; LZD: linezolid; ME: methicilliny MEM: meropenem; OFL: ofloxacin; OX: oxacillin;
PEN: penicillin; RA: rifampin; SAM: ampicillin/sulbactam; TEC: teicoplanin; TIM: ticarcillin-clavulanic acid; TM: tobramycin; TMP-SMX: sulfamethoxazole-
trimethoprim; TZP: piperacillin-tazobactam; VA: vancomycin.
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remained unclear. It has been reported that intravascular
catheters and skin breaches are possible routes of
transmission for this bacterium, but they are not likely
in this case given that there were no signs of catheter or
skin-related infection. Although S. simulans is not a
typical respiratory pathogen, the possibility of
pulmonary involvement cannot be excluded given the
X-ray findings and some previously reported cases
which showed pulmonary involvement (Table 2).

Table 2 summarizes the previously reported cases
of S. simulans infections. The infection sites in
previously reported cases varied, and most likely
included osteomyelitis and endocarditis. Comparable to
the present case, bacteremia with unknown origin has
also been reported (Table 2). Urinary tract, respiratory,
and skin sources were also reported. Similar to the
present case, several cases reported oxacillin-
susceptible isolates. The majority of previous reports
did not specify animal exposure, which, similar to the
present case, may indicate the absence of animal source
and open the possibility of other sources. Consistent
with this case, infections in the majority of previous
cases were resolved.

CoNS are generally recognized as low virulent
organisms compared to S. aureus. However, the number
of CoNS strains sequenced is constantly rising, and,
consequently, the number of virulence factors identified
in those strains is increasing [8]. Furthermore, virulence
potential varies considerably between different CoNS
species depending on the virulence factors they harbor.
Staphylococcus simulans shares some virulence factors
with S. aureus, including staphylococcal enterotoxins
(se), tissue necrosis cytotoxin Panton—Valentine
leukocidin (pvl), exfoliative toxins (eta, etb), and toxic
shock syndrome toxin-1 (tst) [9—11]. Some strains of S.
simulans are able to form a capsule which make them
more resistant to phagocytosis by human granulocytes
[12]. Methicillin-resistance gene (mecA) is also shared
between the two species and these strains are able to
horizontally transfer their genes within the
Staphylococcus genus which results in more
methicillin-resistant strains [9,13,14].

The antimicrobial susceptibilities for the isolate
identified in this study are detailed in Table 1. Although
pan-sensitive S. simulans were reported in a number of
cases; S. simulans  resistant to  B-lactam,
fluroquinolones, and tetracyclines have been previously
reported (Table 2). It should be noted that methicillin-
resistant S. simulans has been previously reported [15].
In the present case, although the isolate was oxacillin
susceptible, the decision was made to switch back from
cefazolin to vancomycin, primarily due to more

J Infect Dev Ctries 2026; 20(7):1093-1098.

experience with vancomycin in CoNS bacteremia and
the repeat negative blood culture that was achieved
while the patient was on empiric vancomycin. In
addition, according to the guidelines from the Infectious
Diseases Society of America (IDSA), vancomycin has
dosing advantages over oxacillin or nafcillin in CoNS
bacteremia [16]. The present case provided further
evidence that S. simulans has virulence potential to
cause infections that resemble S. aureus infections.

Conclusions

CoNS should not be easily discarded as a sample
contaminant and pathogen identification to species
level is crucial. In this regard, clinicians should be
aware of the virulence potential of this pathogen. Given
the variable susceptibilities among strains and possible
acquisition of drug-resistant genes, isolates should be
analyzed to monitor for antibiotic resistance. Detailed
social history is important to identify the risk factors of
S. simulans which include animal contact. Clinicians
should also be careful not to rule out the possibility of
S. simulans infections if animal exposure was not
reported.
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