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Case report

Salmonella enterica var. Enteritidis osteomyelitis with pulmonary
involvement in an immunocompetent young woman
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A B S T R A C T

Primary bacteremia due to non-typhoid Salmonella often occurs in immunocompromised individuals,
but may also occur in immunocompetent individuals. Contrastingly, vertebral osteomyelitis with
respiratory involvement caused by non-typhoid Salmonella in immunocompetent individuals is
extremely rare. A 21-year-old healthy woman with histories of eating ready-to-eat roasted beef and a
recent vertebral compression fracture developed high-grade fever and was diagnosed with bacteremia,
complicated by vertebral osteomyelitis with pulmonary involvement characterized as an extra-intestinal
infection. The pathogen was identified as Salmonella enterica var. Enteritidis using molecular and
serotyping techniques. The appropriate antibiotic therapy and focal detection were based on
antimicrobial susceptibility testing (including fluoroquinolone resistance), medical histories (eating
ready-to-eat roasted beef and vertebral compression fracture), and diagnostic imaging. This case
highlights the potential of vertebral osteomyelitis and pulmonary involvement caused by S. enterica var.
Enteritidis in an immunocompetent individual, and misinterpretation of fluoroquinolone susceptibility
with conventional methods.
© 2021 The Author(s). Published by Elsevier Ltd. This is an open access article under the CC BY-NC-ND

license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

Introduction

The incidence of non-typhoid salmonellosis in 2017 was
estimated to be 7.5 per 100,000 population worldwide [1]. Non-
typhoid Salmonella causes infectious diseases of visceral organs,
long bones, joints, muscles, the central nervous system, and large
vessel walls [2]. Additionally, it can (rarely) cause vertebral
osteomyelitis and affect the respiratory system in immunode-
ficient populations with conditions such as malignant tumors,
human immunodeficiency virus (HIV) infection, immunosuppres-
sion (due to immunosuppressant use), and diabetes mellitus [2].
Mortality from non-typhoid Salmonella vertebral osteomyelitis is
very low, while that from non-typhoid Salmonella pneumonia is
25–60 % despite the recommended empirical treatment, including

third-generation cephalosporin and fluoroquinolone [3]. In the
present case, bloodstream infection caused by Salmonella enterica
var. Enteritidis with vertebral osteomyelitis and pulmonary
involvement in an immunocompetent young patient was rapidly
diagnosed using microbiological examinations and appropriately
treated. This infection can be suspected based on a patient’s
medical history (eating ready-to-eat roasted beef and vertebral
compression fracture) and microbiological examinations; howev-
er, attention should be paid to fluoroquinolone-resistant strains.

Case

This study was approved by the institutional review board and
ethics committee of Japanese Red Cross Ise Hospital (approval
number: ER2020-24). Written informed consent was obtained
from the patient for publication of this case report and accompa-
nying images. A 21-year-old Japanese woman with no medical
history presented to our hospital with lumbago after a fall during
bouldering. She had an abrasion from the external wound;
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however, she was diagnosed with a vertebral compression fracture
at the L1 level with lumbar X-ray by her previous doctor.
Thereafter, she presented with high-grade fever, shaking chills,
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nd low back pain and was admitted to our hospital 9 days after
rauma. She had a history of eating ready-to-eat roast beef for four
onsecutive days from the 15th to the 12th day before admission;
owever, she denied any gastrointestinal symptoms. She had no
nown allergies and had not been prescribed any medications
ecently.

On physical examination, she was alert, and her vital signs
ere: body temperature, 40.0 �C; blood pressure, 105/53 mmHg;
eart rate, 109 beats/minute; respiratory rate, 30 breaths/minute;
nd percutaneous oxygen saturation, 90 % on room air. Her lung
uscultation findings were normal. She had lumbago at the L1
evel, worsened by percussion. Results of other examinations were
nremarkable. Laboratory findings were as follows: total protein,
.9 g/dL; albumin, 3.5 g/dL; alanine aminotransferase, 54 IU/L;
spartate aminotransferase, 31 IU/L; lactate dehydrogenase,
35 IU/L; blood urea nitrogen, 7 mg/dL; creatinine, 0.75 mg/dL;
-reactive protein, 8.95 mg/dL; white blood cell count, 6300/mL
ith 65.5 % neutrophils; hemoglobin, 12.8 g/dL; and platelet count,
5.5 � 104/mL. C-reactive protein, a recognized inflammatory
arker, was elevated, in addition to slight liver dysfunction, and
hite blood cell count was within the normal range without left-
hifted neutrophils.
Magnetic resonance imaging (MRI) showed a fresh compression

racture with an area of increased signal intensity area suspected to

be a hematoma around the L1 vertebral body (Fig. 1; A1, A2). Chest
computed tomography (CT) showed bilateral airspace opacities
with thickened bronchial walls and interlobular septa predomi-
nantly in the posterior and lower fields and bilateral pleural fluid
(Fig. 2). There was no evidence of infective endocarditis in
transthoracic echocardiography, and no infected aneurysm was
noted on contrast-enhanced CT. Blood, stool, and sputum cultures
were taken, and intravenous ceftriaxone (2 g every 24 h) and a
single 2-g oral dose of azithromycin were administered. Blood
cultures results became positive after 1-day incubation, and gram-
negative rods were seen (Fig. 3A). The MALDI biotyper (MBT)
Sepsityper kit1 (Bruker Daltonik GmbH, Bremen, Germany)
revealed “Salmonella species” with a high score value (2.20).
Moreover, Salmonella Shigella bromocresol purple (SSB) agar
medium (Nissui Pharmaceutical Co., Ltd., Tokyo, Japan) showed
black-pigmented colonies (Fig. 3B) and triple sugar iron (TSI) agar
slant (Nissui Pharmaceutical Co., Ltd., Tokyo, Japan) revealed gas
and blackening of the bottom due to H2S production (Fig. 3C). The
VITEK1 II system (bioMérieux, Marcy I’Etoile, France) indicated the
Salmonella group, while S. enterica subsp. enterica was identified by
16S rRNA gene sequencing [4]. Isolate serotyping was performed
by latex agglutination using mono- and poly-valent anti-sera for O
and H antigens, according to the Kauffman–White scheme. The
serovar was determined to be S. enterica var. Enteritidis (O9:g,m:-).
ig. 1. Spinal MRI findings of the patient. (A1, A2) Spinal MRI on day 1 shows a fresh compression fracture (white arrow in A2) with an area of increased signal intensity (white
rrowhead in A2) suspected to be a hematoma around the L1 vertebral body. (B1, B2) Spinal MRI on day 15 shows the development of the area (yellow arrowheads) suspected
o be an infection around the T12 and L1 vertebral bodies. MRI, magnetic resonance imaging.
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Fig. 2. Chest CT findings on admission. Chest CT on day 1 shows bilateral airspace opacities (white arrow) with thickned bronchial walls (red arrow) and interlobular septa
(yellow arrow). Additionally, consolidation is identified in the posterior lower fields (red arrowhead) with bilateral pleural fluid (yellow arrowheads). CT, computed
tomography.

Fig. 3. Microbiological findings of positive blood cultures. (A) Gram staining (�1000) shows large gram-negative rods (yellow arrow). (B) SSB agar medium shows black-
pigmented colonies. (C) TSI agar reveals blackening of the bottom due to H2S production. (D) Antimicrobial susceptibility testing resulted in susceptibility to ciprofloxacin
according to MIC � 0.25 mg/mL by VITEK1Ⅱ (bioMérieux). However, E-test1 (bioMérieux) revealed 0.094 mg/mL as the MIC of ciprofloxacin, and the disk method showed
resistance to ciprofloxacin, which were interpreted as non-susceptibility to ciprofloxacin in accordance with CLSI document. SSB, Salmonella Shigella bromcresol purple; TSI,
triple sugar iron; MIC, minimum inhibitory concentration; CLSI, Clinical and Laboratory Standards Institute.
The patient developed dyspnea during 5 days of rest despite
oxygen therapy. Thereafter, her dyspnea gradually resolved
without oxygen therapy; however, her lumbago deteriorated,
and low-grade fever persisted. The following MRI on day 15
revealed increased signal intensity area around the T12 and L1
3

vertebral bodies (Fig. 1; B1, B2) at the compression fracture site. She
was diagnosed with bacteremia, secondary to vertebral osteomy-
elitis, with pulmonary involvement caused by S. enterica var.
Enteritidis and treated continuously with intravenous ceftriaxone
(2 g every 24 h). Repeated sputum and stool cultures were negative
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or S. enterica var. Enteritidis. In contrast, S. enterica var. Enteritidis
rom blood culture indicated decreased susceptibility to ciproflox-
cin. Therefore, we continued with intravenous ceftriaxone for 28
ays followed by oral sulfamethoxazole/trimethoprim 1600 mg/
20 mg daily for 8 weeks according to susceptibility testing
Fig. 3D). Her lumbago was relieved after 12 weeks of therapy, and
he remained disease-free with no recurrence and sequelae.

iscussion

This report highlights the potential of vertebral osteomyelitis
nd pulmonary involvement caused by S. enterica var. Enteritidis in
mmunocompetent individuals and the importance of timely
linical and microbiological diagnoses, paying attention to the
isinterpretation of fluoroquinolone susceptibility with conven-

ional automated methods.
S. enterica var. Dublin, Choleraesuis, Heidelberg, Virchow,

nteritidis, and Hadar are generally known as microorganisms
hat cause severe infection in adults [1,5]. However, Salmonella
ertebral osteomyelitis with pulmonary involvement in immuno-
ompetent individuals is extremely rare. We searched PubMed
sing Medical Subject Heading (MeSH) terms “Salmonella AND
steomyelitis NOT Salmonella typhi NOT Salmonella paratyphi” and
dentified 47 English-language cases or case series published since
000. We eliminated 16 cases as they were related to immuno-
ompromised individuals. Of the remaining 31 cases, six [6–11]
ere regarding Salmonella vertebral osteomyelitis in immuno-
ompetent individuals, summarized in Table 1. Interestingly, four
67 %) of the six reports were from Asia. There were no reports in
nglish regarding non-typhoid Salmonella vertebral osteomyelitis
ith pulmonary involvement since 2000, despite an increase in
eports of these infections. Although males are at a higher risk of
almonella osteomyelitis [3], two (33 %) of six cases were females.
n all applicable five cases, patients had a high-grade fever, and
heir blood examinations showed elevated C-reactive protein. In
ontrast, white blood cell counts were <10,000/mL in four (80 %)
ases. Blood cultures were positive in four (67 %) of six cases.
dditionally, pus or bone marrow aspirate cultures were positive in
wo cases where blood cultures were negative for bacteria. In other
ords, all positive cultures were obtained from blood (including
one marrow aspirate) or pus in cases of non-typhoid Salmonella
ertebral osteomyelitis in healthy individuals. Vertebral osteomy-
litis was diagnosed using MRI in all applicable five cases.
herefore, blood and pus cultures and MRI may be plausible tools
o diagnose non-typhoid Salmonella vertebral osteomyelitis
ithout past medical history.
Salmonella pulmonary involvement, including pneumonia,

mpyema, and lung abscess, is rare. Radiological findings regarding
almonella pneumonia are unclear due to its rarity. In our case,
hest CT on day 1 showed diffuse airspace opacities with thick
ronchial walls and interlobular septa. The finding was consistent
ith some sort of reaction, including acute respiratory distress
yndrome or hypersensitivity pneumonitis.
We could not diagnose the infection directly by flexible

ronchoscopy due to the coronavirus disease (COVID-19) pan-
emic. However, the patient lived in a new apartment and did not
ave a history of working in a dusty environment. Additionally,
evere acute respiratory syndrome coronavirus 2 (SARS-CoV-2)
as not detected in the nasopharyngeal specimen via polymerase
hain reaction (PCR) [12]. Thus, the findings were assumed to be

diabetes mellitus, rheumatoid arthritis, achlorhydria, renal dis-
eases, liver diseases, HIV infection, and malaria, and those who use
immunosuppressants and antacid medication may be susceptible
to non-typhoidal salmonellae (NTS) [5]. Additionally, Salmonella
infections can be suspected in patients with a diet history of eggs,
chicken, beef, and pork [13,14]. In our case, the patient had a
history of eating ready-to-eat roast beef without past medical
history. Thus, we suspected the involvement of Salmonella species.
The predominant type of Salmonella outbreaks has shifted from
roast to ground beef since the 2000s due to regulations that ensure
proper cooking, including temperature, during processing [15]. It
suggests that inadequate cooking temperature correlates with
non-typhoid Salmonella infections. Ready-to-eat roast beef con-
sumed by our patient may have been improperly cooked and saved.
We speculated that she was a carrier of Salmonella species;
however, repeated stool cultures were negative. We also speculat-
ed that she developed Salmonella bacteremia due to her wound
during bouldering. However, she had no significant external
wounds, which led to bacteremia, despite the vertebral compres-
sion fracture. The association between the vertebral compression
fracture and Salmonella osteomyelitis is unclear; however, she had
been healthy until she went bouldering. Additionally, MRI on day 1
showed the fresh compression fracture without increased signal
intensity at the L1 vertebral body, consistent with secondary
infection of the hematoma around the L1 vertebral body via the
bloodstream.

Blood culture showed gram-negative rods (Fig. 3A), identified
as S. enterica var. Enteritidis by O and H antigen typing. Generally,
serotyping H antigens is a complicated and time-consuming
technique. In contrast, S. typhi and S. paratyphi A, which are life-
threatening strains, scarcely produce H2S and blacken the bottom
on TSI agar slant instead of non-typhoid Salmonella [16]. Moreover,
S. enterica subsp. enterica, with positive O9 antigen, include
S. typhi, which is the only microorganism that does not produce
gas on sugar fermentation [3]. In our case, gas production and
blackening the bottom in TSI agar helped us to suspect the
possibility of non-typhoid Salmonella such as S. enterica var.
Enteritidis. On these points, serotyping O antigen and the finding
of TSI alar slant may indicate the possibility of non-typhoid
Salmonella.

Antimicrobial susceptibility testing resulted in susceptibility
to ciprofloxacin, as its minimum inhibitory concentration (MIC)
was �0.25 mg/mL, as detected by VITEK1 II (bioMérieux).
However, E-test1 (bioMérieux, Marcy I’Etoile, France) revealed
a MIC value of ciprofloxacin as 0.094 mg/mL (<0.06 mg/mL), and
the disk method showed resistance to nalidixic acid. The
detection limit is 0.25 mg/mL for ciprofloxacin susceptibility of
Enterobacteriaceae by VITEK1 II (bioMérieux). In contrast, the
ciprofloxacin breakpoint of Salmonella species is 0.06 mg/mL
according to the Clinical and Laboratory Standards Institute (CLSI)
document [17]. Additionally, E-test1 (bioMérieux) can detect MICs
less than 0.25 mg/mL. Thus, we considered the potential of low
susceptibility to ciprofloxacin, according to the document
(Fig. 3D), and treated the patient with intravenous ceftriaxone
followed by oral sulfamethoxazole/trimethoprim. It is important
not to misinterpret the susceptibility of non-typhoid Salmonella
while using conventional methods with inappropriate limits of
detection.

Non-typhoid Salmonella infections can cause various extra-
intestinal infections without any preceding gastrointestinal
ue to S. enterica var. Enteritidis infection. Consequently, the
atient was treated with appropriate antibiotics without artificial
entilation or corticosteroids.
Second, it is possible to suspect and identify Salmonella

nfections based on medical history and appropriate microbiolog-
cal examinations. Old individuals and those with malignancy,
4

symptoms. Clinicians should consider the potential of invasive
non-typhoid salmonellosis, including vertebral osteomyelitis and
pulmonary involvement, in immunocompetent individuals, pay-
ing attention to decreased susceptibility or fluoroquinolone
resistance. Thus, appropriate history taking, microbiological
techniques, and radiological examination are essential.



Table 1
Osteomyelitis caused by non-typhoid Salmonella in immunocompetent individuals.

Authors Age
(years)

Sex Location Preceding
symptoms

Body
temperature
(�C)

Blood
examination

Positive
blood
culture

Positive
pus
culture

Positive
CSF
culture

Positive
BMA
culture

Spinal MRI Pathogen Diagnosis Complication Antibioitic
mainly used

Antibiotic
duration

Ikejiri
et al
[6].

22 Male Japan Fever
Altered
mental
status
Shaking
chills

42.0 WBC 3,010/
mL CRP
11.19mg/dL

Positive NA Positive NA Vertebral
osteomyelitis

Salmonella
enterica
subsp.
enterica var.
Enteritidis

Vertebral
osteomyelitis
(L3/L4)
Bacterial
meningitis

Meningitis Ampicillin
Levofloxacin

12w3d

Cheng
et al
[7].

29 Female China Fever
Lower back
pain

39.5 WBC 10,070/
mL
CRP> 16mg/
dL

Negative Positive NA NA Vertebral
osteomyelitis
with
paraspinal
abscess

Salmonella
enterica
subsp.
enterica var.
Potsdam

Vertebral
osteomyelitis
(L4/L5)

None Ceftazidime
Levofloxacin

6w

Gill et al
[8].

16 Male Mexico NA NA NA Positive NA NA NA NA Salmonella
enterica
subsp.
enterica var.
Oranienburg

Vertebral
osteomyelitis
(T10)

None NA NA

Chang
et al
[9].

60 Male Taiwan Right flank
and lower
back pain
Dark urine

38.5 WBC 8,700/
mL CRP
38.5mg/dL

Positive NA NA NA Vertebral
osteomyelitis
with
paraspinal
abscess

Salmonella
enterica
subsp.
enterica var.
Choleraesuis

Vertebral
osteomyelitis
(L4/L5)

None Cefotaxime
Cefpodoxime
Ciprofloxacin

8w3d

Akiba
et al
[10].

8 Female Japan Lower back
pain

39.1 WBC 6,000/
mL CRP
7.5mg/dL

Negative NA NA Positive Vertebral
osteomyelitis
with
paraspinal
abscess

Salmonella
enterica
subsp.
enterica var.
Oranienburg

Vertebral
osteomyelitis
(T11/T12)

None Ampicillin
Ceftazidime

7w

Skoutelis
et al
[11].

50 Male Greece Fever
Shaking
chills Lower
back pain

40.5 WBC 2,370/
mL

Positive NA NA NA Vertebral
osteomyelitis

Salmonella
enterica
subsp.
enterica var.
Westerstede

Vertebral
osteomyelitis
(L2/L3)

None Ciprofloxacin 12w

This case 21 Female Japan Fever
Shaking
chills Lower
back pain

40.0 WBC 6,300/
mL CRP
8.95mg/dL

Positive NA NA NA Vertebral
osteomyelitis
with
paraspinal
abscess

Salmonella
enterica
subsp.
enterica var.
Enteritidis

Vertebral
osteomyelitis
(T12/L1)
Respiratory
involvement

Respiratory
involvement

Ceftriaxone
Sulfamethoxazole/
Trimethoprim

12w

CSF, cerebrospinal fluid; BMA, bone marrow aspirate; MRI, magnetic resonance imaging; NA, not applicable; WBC, white blood cells; CRP, C-reactive protein; w, week; d, day.

H
.

 Toyoshim
a,

 N
.

 M
asuda,

 C.
 Ishiguro

 et
 al.

 
ID
Cases

 24
 (2021)

 e01127

5



F

a

C

p
t
t

E

e
n

C

c
V
C
M
Y

D

A

e

R

H. Toyoshima, N. Masuda, C. Ishiguro et al. IDCases 24 (2021) e01127
unding

This research did not receive any specific grant from funding
gencies in the public, commercial, or not-for-profit sectors.

onsent

Written informed consent was obtained from the patient for
ublication of this case report and accompanying images. A copy of
he written consent is available for review by the Editor-in-Chief of
his journal on request.

thical approval

This study was approved by the institutional review board and
thics committee of Japanese Red Cross Ise Hospital (approval
umber: ER2020-24).

RediT authorship contribution statement

Hirokazu Toyoshima: Conceptualization, Methodology, Data
uration, Writing - original draft, Writing - review & editing,
isualization. Naoto Masuda: Conceptualization, Methodology.
hiaki Ishiguro: Conceptualization, Methodology, Supervision.
otoaki Tanigawa: Supervision. Hiroyuki Tanaka: Methodology.
uki Nakanishi: Methodology. Shigetoshi Sakabe: Supervision.

eclaration of Competing Interest

The authors report no declarations of interest.

cknowledgments

We would like to thank Editage [http://www.editage.com] for
diting and reviewing this manuscript for English language.

eferences

[1] GBD 2017 Non-Typhoidal Salmonella Invasive Disease Collaborators. The
global burden of non-typhoidal salmonella invasive disease: a systematic
analysis for the Global Burden of Disease Study 2017. Lancet Infect Dis
2019;19:1312–24, doi:http://dx.doi.org/10.1016/S1473-3099(19)30418-9.

[2] Dhanoa A, Fatt QK. Non-typhoidal Salmonella bacteraemia: epidemiology,
clinical characteristics and its’ association with severe immunosuppression.

Ann Clin Microbiol Antimicrob 2009;8:15, doi:http://dx.doi.org/10.1186/1476-
0711-8-15.

[3] Bennett JE, Dolin R, Blaser MJ. Salmonella species. In: Pegues DA, Miller SI,
editors. Mandell, Douglas, and Bennett’s principles and practice of infectious
diseases. 9th ed. Philadelphia, PA: Elsevier; 2019. p. 2725–36.

[4] Suzuki MT, Giovannoni SJ. Bias caused by template annealing in the
amplification of mixtures of 16S rRNA genes by PCR. Appl Environ
Microbiol 1996;62:625–30, doi:http://dx.doi.org/10.1128/AEM.62.2.625-
630.1996.

[5] Gordon MA. Salmonella infections in immunocompromised adults. J Infectol
2008;56:413–22, doi:http://dx.doi.org/10.1016/j.jinf.2008.03.012.

[6] Ikejiri K, Suzuki K, Ito A, Yasuda K, Shindo A, Ishikura K, et al. Invasive
Salmonella enteritidis infection complicated by bacterial meningitis and
vertebral osteomyelitis shortly after influenza A infection in an
immunocompetent young adult. J Infect Chemother 2020;26:269–73, doi:
http://dx.doi.org/10.1016/j.jiac.2019.08.001.

[7] Cheng W, Lian K, Luo D, Lin D, Feng W, Xian H, et al. Salmonella Potsdam
causing lumbar vertebral osteomyelitis: a case report. Medicine (Baltimore)
2018;97:e0682, doi:http://dx.doi.org/10.1097/MD.0000000000010682.

[8] Gill AN, Muller ML, Pavlik DF, Eldredge JD, Johnston JJ, Eickman MM, et al. Non-
typhoidal salmonella osteomyelitis in immunocompetent children without
hemoglobinopathies: a case series and systematic review of the literature.
Pediatr Infect Dis J 2017;36:910–2, doi:http://dx.doi.org/10.1097/
INF.0000000000001555.

[9] Chang CM, Lee HC, Lee NY, Huang GC, Lee IW, Ko WC. Cefotaxime-ciprofloxacin
combination therapy for non-typhoid Salmonella bacteremia and
paravertebral abscess after failure of monotherapy. Pharmacotherapy
2006;26:1671–4, doi:http://dx.doi.org/10.1592/phco.26.11.1671.

[10] Akiba T, Arai T, Ota T, Akiba K, Sakamoto M, Yazaki N. Vertebral osteomyelitis
and paravertebral abscess due to Salmonella Oranienburg in a child. Pediatr Int
2001;43:81–3, doi:http://dx.doi.org/10.1046/j.1442-200x.2001.01332.x.

[11] Skoutelis A, Gogos C, Siampi V, Dimitracopoulos G, Bassaris H. Salmonella
westerstede vertebral osteomyelitis and sepsis in an immunocompetent
patient. Int J Infect Dis 2001;5:228–9, doi:http://dx.doi.org/10.1016/s1201-
9712(01)90078-5.

[12] Shirato K, Nao N, Katano H, Takayama I, Saito S, Kato F, et al. Development of
genetic diagnostic methods for detection for novel coronavirus 2019(nCoV-
2019) in Japan. Jpn J Infect Dis 2020;73:304–7, doi:http://dx.doi.org/10.7883/
yoken.JJID.2020.061 Epub 2020 Feb 18.

[13] Kimura AC, Reddy V, Marcus R, Cieslak PR, Mohle-Boetani JC, Kassenborg HD,
et al. Chicken consumption is a newly identified risk factor for sporadic
Salmonella enterica serotype Enteritidis infections in the United States: a case-
control study in FoodNet sites. Clin Infect Dis 2004;38(Suppl. 3):S244–52, doi:
http://dx.doi.org/10.1086/381576.

[14] Centers for Disease Control and Prevention (CDC). Multistate outbreak of
Salmonella typhimurium infections associated with eating ground beef–
United States, 2004. MMWR Morb Mortal Wkly Rep 2006;55:180–2.

[15] Laufer AS, Grass J, Holt K, Whichard JM, Griffin PM, Gould LH. Outbreaks of
Salmonella infections attributed to beef –United States, 1973–2011. Epidemiol
Infect 2015;143:2003–13, doi:http://dx.doi.org/10.1017/S0950268814003112
Epub 2014 Nov 27.

[16] Engelkirk PG, Duben-Engelkirk J. Laboratory diagnosis of infectious diseases.
Philadelphia, PA: Lippincott Williams & Wilkins; 2007. p. 292–318.

[17] Clinical and Laboratory Standards Institute. Performance standards for
antimicrobial susceptibility testing Documents. Wayne, PA: Clinical and
Laboratory Standards Institute; 2020.
6

http://www.editage.com
http://dx.doi.org/10.1016/S1473-3099(19)30418-9
http://dx.doi.org/10.1186/1476-0711-8-15
http://dx.doi.org/10.1186/1476-0711-8-15
http://dx.doi.org/10.1128/AEM.62.2.625-630.1996
http://dx.doi.org/10.1128/AEM.62.2.625-630.1996
http://dx.doi.org/10.1016/j.jinf.2008.03.012
http://dx.doi.org/10.1016/j.jiac.2019.08.001
http://dx.doi.org/10.1097/MD.0000000000010682
http://dx.doi.org/10.1097/INF.0000000000001555
http://dx.doi.org/10.1097/INF.0000000000001555
http://dx.doi.org/10.1592/phco.26.11.1671
http://dx.doi.org/10.1046/j.1442-200x.2001.01332.x
http://dx.doi.org/10.1016/s1201-9712(01)90078-5
http://dx.doi.org/10.1016/s1201-9712(01)90078-5
http://dx.doi.org/10.7883/yoken.JJID.2020.061
http://dx.doi.org/10.7883/yoken.JJID.2020.061
http://dx.doi.org/10.1086/381576
http://dx.doi.org/10.1017/S0950268814003112

	Salmonella enterica var. Enteritidis osteomyelitis with pulmonary involvement in an immunocompetent young woman
	Introduction
	Case
	Discussion
	Funding
	Consent
	Ethical approval
	CRediT authorship contribution statement
	Declaration of Competing Interest
	Acknowledgments
	References


