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Abstract
Background  Corynebacterium striatum (C. striatum) is a gram-positive, anaerobic bacillus found both environmentally 
and in human skin and nasal mucosa flora. It is reportedly the etiologic agent of community-acquired and nosocomial 
diseases and is significantly associated with bacteremia and medical endovascular devices. This is the rare case of 
mitral valve native valve endocarditis (NVE) caused by C. striatum occurring in a young adult without underlying 
structural heart disease or indwelling cardiovascular medical devices successfully treated with multidisciplinary 
therapy.

Case presentation  The patient was a 28-year-old female with no medical history. She was transferred our hospital 
due to sudden onset of vertigo and vomit. A computed tomography on day 2 revealed the hydrocephalus due to the 
cerebellar infarction, and she underwent posterior fossa decompression for cerebellar infarction. An angiography on 
day 8 revealed a left vertebral artery dissection, which was suspected be the etiology. Afterwards, a sudden fever of 39 
degrees developed on day 38. She was diagnosed with aspiration pneumonia and treated with ampicillin/sulbactam 
but was still febrile at the time of transfer for rehabilitation. Treatment continued with levofloxacin, the patient had 
no fever decline, and she was readmitted to our hospital. Readmission blood cultures (3/3 sets) revealed C. striatum, 
and an echocardiogram revealed an 11 mm long mitral valve vegetation, leading to NVE diagnosis. On the sixth 
illness day, cardiac failure symptoms manifested. Echocardiography revealed mitral valve rupture. She was transferred 
again on the 11th day of illness, during which time her mitral valve was replaced. C. striatum was detected in the 
vegetation. Following surgery, she returned to our hospital, and vancomycin administration continued. The patient 
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Background
The Corynebacterium striatum (C. striatum) is a gram-
positive, rod-shaped, nonspore-forming, facultative 
anaerobic bacillus that is found in the environment, as 
well as in the flora of human skin and nasal mucosa [1–3]. 
It represents an emerging human pathogen that is largely 
underappreciated and has been associated with severe 
infections in immunocompetent and immunocompro-
mised hosts [2, 4, 5]. Moreover, it has been reported to be 
the etiologic agent of diseases acquired both through the 
community and nosocomially [1, 6]. In recent years, there 
has been an increasing proportion of isolates of antimi-
crobial multidrug-resistant C. striatum strains related 
to various nosocomial diseases and/or outbreaks, with 
fatal invasive infections occurring in immunosuppressed 
and even immunocompetent patients [6]. On the other 
hand, it is conceivable that positive blood cultures for 
this pathogen are often regarded as a sign of contamina-
tion and that it is considered a rare pathogen in infective 
endocarditis (IE) [1, 5]. In addition, the studies available 
describe few cases of IE caused by species of Corynebac-
terium [7].

Here, we present the rare case of native valve endo-
carditis (NVE) in the mitral valve caused by C. stria-
tum, occurring in a young adult with no underlying 
structural heart disease or indwelling cardiovascular 
medical devices and was successfully treated with mul-
tidisciplinary therapy. Due to the novelty of this case, 
we report it here, together with a brief review of the 
literature.

Case presentation
Our patient was a 28-year-old female. The patient had no 
particular past medical history including any history of 
thrombotic events. She did not receive hormonal estro-
genic therapy. The patient reported no use of tobacco or 
illicit drugs, no habit of drinking alcohol, and no known 
allergies. She was single and lived alone. She was inde-
pendent in her everyday life before the illness. She had 
undergone a regular medical check-up six months prior, 
and no abnormal results were found. She worked at a 
clerical job and had no family history of hereditary dis-
eases or malignant diseases.

Her first chief complaint was vertigo and vomit. She 
was transferred our hospital due to sudden onset of 

symptoms as above. At the emergency department (ED), 
her vital signs were abnormal: her blood pressure was 
100/70 mmHg, her heart rate was 78 regular beats/min, 
her body temperature was 36.3 °C, her oxygen saturation 
was 100% under ambient air, her respiratory rate was 24 
breaths/min, and her Glasgow Coma Scale score was 14 
points (E3V5M6). Upon physical examination, finger-
nose-finger test together with diadochokinesis were awk-
ward, on the other hand, no abnormal findings regarding 
to infection focus were detected. A magnetic resonance 
imaging revealed a high intensity area in her left cerebel-
lum, and she was admitted on the diagnosis of cerebel-
lar infarction (Fig. 1a). However, a computed tomography 
(CT) on day 2 revealed the hydrocephalus due to the cer-
ebellar infarction, and the patient underwent posterior 
fossa decompression on day 3. An angiography on day 8 
revealed a left vertebral artery dissection, which was pos-
sible cause of cerebellar infarction (Fig.  1b). Afterwards 
she had been stable, however sudden fever of 39 degrees 
developed on day 38. She underwent a routine labora-
tory examination including of complete blood count, bio-
chemistry, urinalysis, and chest to abdominal CT. On the 
other hand, neither blood nor sputum culture was not 
taken at that time. The CT revealed a consolidation in 
S6 segment of the right lung and she was diagnosed with 
aspiration pneumonia (Fig. 1c). We treated with ampicil-
lin/sulbactam 3 g x 4 /day for 7 days (Day 38–44) but was 
still febrile at the time of transfer for rehabilitation on day 
50. Following her transfer, treatment with levofloxacin 
500 mg x 1 /day for 5 days (Day 50–54) was continued, 
but her fever persisted. She was then readmitted to our 
hospital by ambulance.

At the ED, her vital signs were abnormal: her blood 
pressure was 85/54 mmHg, her heart rate was 93 regular 
beats/min, her body temperature was 37.6 °C, her oxygen 
saturation was 96% under ambient air, her respiratory 
rate was 16 breaths/min, and her Glasgow Coma Scale 
score was 15 points (E4V5M6). Upon physical examina-
tion, a Levine III to IV holosystolic murmur was found at 
cardiac auscultation. In addition, a small, red, tender ery-
thema on her right middle finger and a small, red, pain-
less erythema on her left index finger were confirmed. 
No abnormal findings regarding to infection focus were 
detected upon physical examination, including skin and 
neurological findings. A routine laboratory examination 

was discharged after 31 total days of postoperative antimicrobial therapy. The patient experienced no exacerbations 
thereafter.

Conclusions  We report the rare case of C. striatum mitral valve NVE in a young adult without structural heart disease 
or indwelling cardiovascular devices.

Clinical trial number  Not applicable.
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taken upon arrival at the ED revealed increased values 
of white blood cells (14.5 × 103/µL), platelets, lactic acid 
dehydrogenase (241 U/L), alkaline phosphatase (154 
U/L), gamma-glutamyl transpeptidase (95 IU/L), blood 
sugar and C-reactive protein (11.4 mg/dL); and decreased 
values of red blood cells and albumin. Urinalysis ruled 
out a urinary tract infection. On the other hand, other 
values, including procalcitonin (0.21 ng/mL), complete 
blood count, and biochemistry results, were normal. 
An electrocardiogram revealed no abnormal findings. 
Images from chest to abdominal computed tomography 
scans also revealed no abnormal findings. The two sets 
of blood culture were taken at once on readmission, and 
another set was additionally taken 12 h later. All 3/3 sets 
revealed C. striatum by the MALDI Biotyper® (Beckman 
Coulter, Inc.), a microbial identification system based on 
matrix-assisted laser desorption/ionization time-of-flight 
mass spectrometry (Fig.  2), and the interval between 
the stroke admission and positive blood cultures for C. 

Fig. 2  Gram stain of blood culture fluid taken on the 1st hospital day 
(1,000× magnification). Gram-positive bacilli were confirmed from 3/3 sets 
of blood culture bottles. They were later identified as C. striatum

 

Fig. 1  a T2 weighted image of magnetic resonance imaging on emergency department. It revealed a high intensity area in her left cerebellum (red 
arrow). b Angiography on day 8. It revealed a left vertebral artery dissection (red arrow). c Computed tomography on day 38. It revealed consolidations 
in S6 segment of the right lung (red arrow)
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striatum was 53 days. The antibiotic susceptibility test-
ing was performed by broth microdilution method, and 
the susceptibility interpretation was according to Clini-
cal and Laboratory Standards Institute. The strain was 
susceptible to gentamicin (GM), vancomycin (VCM), 
daptomycin (DAP), linezolid (LZD), rifampicin, and sul-
famethoxazole-trimethoprim. On the other hand, it was 
resistant to benzylpenicillin, imipenem/cilastatin, eryth-
romycin, and clindamycin. At this point, we suspected 
her diagnosis to be IE. On the second hospital day, a 
transthoracic echocardiogram was performed, reveal-
ing an 11 mm long mobile vegetation at the mitral valve 
(Fig. 3a and b). Based on these findings, the patient met 
Duke criteria and we diagnosed this patient with NVE 
caused by the C. striatum.

The patient’s condition was stable, and she showed no 
symptoms of heart failure upon readmission. We started 
the combination therapy by intravenous administration, 
based on the drug sensitivity test. The details are as fol-
lows; 1 g x 2 /day of VCM and 6 mg/kg x 1 /day of GM. 
Their subsequent dosage was decided based on therapeu-
tic drug monitoring (TDM). Fortunately, the side effects 
had not been confirmed and we completed GM treatment 
for 5 days. On the sixth hospital day, symptoms of cardiac 
failure manifested. Further echocardiography revealed a 
rupture of the mitral valve, so she was then transferred to 
another hospital on the 11th hospital day and underwent 
mitral valve replacement on the same day. The patient’s 
clinical course of the initial admission is shown in Fig. 4a. 
Intraoperative findings revealed a large vegetation on the 
mitral leaflets together with valve regurgitation (Fig. 5a). 
We assumed that presence of a cardiac murmur on read-
mission as well as concomitant severe valve regurgitation 
at the first echocardiography were associated with these 
intraoperative findings, and they were due to second-
ary to rupture of chorda tendinae or valve perforation. 
Based on these findings, a prosthetic valve was placed 

(Fig.  5b). The culture of vegetation revealed as C. stria-
tum by the MALDI Biotyper®. Following surgery, the 
patient was transferred to our hospital. Our cardiac sur-
geon consulted antimicrobial stewardship team regard-
ing the management of treatment on the first day of the 
second hospitalization. They managed with this patient 
since then. The treatment with VCM was continued and 
their doses were based on therapeutic drug monitoring, 
with targeted trough value of 15–20 µg/mL. She was dis-
charged after a total of 31 days of postoperative antimi-
crobial therapy. We had followed up her 36 months after 
discharge and she experienced no further exacerbations 
thereafter. The patient’s clinical course of the readmission 
is shown in Fig. 4b.

Discussion and conclusions
We present the rare case of NVE in the mitral valve 
caused by C. striatum occurring in a young adult with-
out underlying structural heart disease or indwelling car-
diovascular medical devices; this patient was successfully 
treated with multidisciplinary therapy. Consequently, 
there is value in reporting this event.

Regarding the etiology of stroke, the patient had a 
detailed examination by neurosurgeon. There, angiog-
raphy on day 16 revealed a left vertebral artery dissec-
tion, which was suspected cause of the stroke. Vertebral 
artery dissection is responsible for 9–24% of strokes in 
the young adults, causing a high index of suspicion in 
this group and this case is compatible to previous report 
[8]. On the other hand, the patient did not have any pre-
disposing factors of vertebral artery dissection, like con-
genital disorders which affect vascular connective tissue, 
like vascular Ehlers-Danlos syndrome, Marfan syndrome, 
and osteogenesis imperfecta, fibromuscular dysplasia, 
a non-atherosclerotic, non-inflammatory vascular dis-
eases [8]. Furthermore, atrial fibrillation was not detected 
by electrocardiogram during hospitalization, therefore 

Fig. 3  Transthoracic echocardiogram taken on the 2nd hospital day. a Parasternal long-axis view. An 11 mm long mobile vegetation at the mitral valve 
was confirmed. b Four-chamber view. An 11 mm long mobile vegetation at the mitral valve was confirmed
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Fig. 5  Surgical findings on the 11th hospital day after mitral valve replacement. a Preplacement of the mitral valve. Vegetation was attached to the mitral 
valve, causing severe damage (blue arrow). Additionally, the infection spreads from the mitral valve to the papillary muscle, and the chordae tendineae 
are vulnerable. b Post replacement of the mitral valve. A prosthetic valve was placed

 

Fig. 4  Clinical course of the patient. a Initial admission. b Readmission

 



Page 6 of 8Usuda et al. BMC Infectious Diseases          (2024) 24:939 

we denied the possibility of embolism as the etiology. In 
addition, the patient did neither have fever nor meet the 
Duke criteria at the onset of stroke, and she occurred a 
fever of 39 °C on day 38. Furthermore, we found neither 
article which mentioned the association stroke with C. 
striatum IE, nor ones which mentioned the association 
vertebral artery dissection with C. striatum IE. Bases on 
these, we considered that the stroke was not caused by 
C. striatum IE. On the other hand, we should have per-
formed more detailed examination at the onset of fever.

Infections due to C. striatum tend to occur more com-
monly in males [4]. Upon examination of 30 cases of IE 
caused by Corynebacterium species, 21 patients (70%) 
were found to be elderly, and infection was associated 
with having a prosthetic heart valve [1]. Another lit-
erature review of IE caused by C. striatum revealed that 
the mean age of patients was 62.1 years (range 24–83), 
19 patients (63%) were male, and 17 patients (57%) had 
heart disease [3]. The majority of these patients exhibited 
NVE (24/30, 80%), and the vast majority were associated 
with the left side of the heart; the plurality of cases was 
associated with the mitral valve (13/30, 43%), with the 
aortic valve being the second most common (9/30, 30%) 
[3]. A number of cases have also been associated with 
medical devices, namely, artificial valves or pacemaker 
leads [3]. In literature review of IE caused by C. striatum, 
only a single patient was found to have no comorbidi-
ties, confirming the enhanced virulence of the pathogen, 
particularly for patients who were hospitalized long term 
and had an underlying disease [9]. The valve most com-
monly affected was the mitral valve (14/27, 52%), with 
the aortic valve being the second most common (8/27, 
30%) [9]. Regarding 27 patients backgrounds, 8 (29%) 
of the patients had diabetes, and 6 (22.2%) had chronic 
renal disease [9]. Additionally, 7 of patients (22%) had a 
prosthetic valve (hereinafter referred to as a pacemaker) 
and 1 patient (4%) a ventriculoatrial shunt for congeni-
tal hydrocephalus [9]. The two most significant factors 
that predispose patients to developing IE are underly-
ing structural heart disease and prosthetic valves; how-
ever, other factors include the use of injected drugs, the 
presence of an intravascular catheter, large preexisting 
wounds, and recurring visits to healthcare institutions 
(most commonly for hemodialysis) [7]. Compared to the 
findings of previous reports, the patient in our case was 
the youngest yet recorded, and additionally lacked any 
underlying structural heart disease or indwelling cardio-
vascular medical devices.

To date, the major infection sites of C. striatum have 
included the bloodstream, lungs, and central nervous 
system, therefore the infection have been associated with 
bacteremia, central line infections, and occasionally car-
diac device-associated IE accounting for the majority of 
cases [1, 2, 4]. From that perspective, C. striatum could 

be added to the list of typical IE pathogens in conjunction 
with an implanted coronary device. Of these, intracardiac 
electronic device (ICED) infections are further subdi-
vided into two categories: pocket and systemic infections 
[2]. With regard to IE, the pathogen C. striatum should 
be considered for both native valve and prosthetic valve 
endocarditis, as well as device infections [1]. In this case, 
the etiology seems to have been a nosocomial peripheral 
venous catheter blood stream infection developing into 
IE.

Clinical detection of IE is critical, and it is vital to con-
sider the risk in all patients with an unexplained low 
fever and nonspecific clinical symptoms; echocardiogra-
phy should also be performed promptly [3]. In this case, 
the patient suggested a Janeway lesion, which should be 
counted as a minor criterion (vascular phenomenon). 
From that perspective, we could have performed an echo-
cardiography based on the detailed physical examination 
on the readmission. For examinations, the primary tool is 
echocardiography, although molecular methods are rec-
ommended when a clinical suspicion of a rare infection 
leads to monitoring of the infection [3]. C. striatum is a 
commonly isolated Corynebacterium species in a clinical 
microbiology laboratory context, although relatively few 
C. striatum infections have been confirmed [3]. For diag-
nosing C. striatum IE, the traditional diagnostic methods, 
which make use of microbiology laboratory findings, are 
now mature and comparatively inexpensive [3]. In recent 
years, however, C. striatum infections have appeared to 
be increasingly common, and a likely contributing factor 
to this perception is the increased ease and accuracy of 
identifying Corynebacterium spp., including C. striatum, 
in clinical cultures [5].

The presence of heterogeneous clinical presentations 
and inconsistent diagnostic criteria and definitions, 
which can even vary among individuals in scientific soci-
eties, can make diagnosis challenging [2]. According to 
the 2015 European Society of Cardiology guidelines on 
IE, a diagnosis can be established according to the modi-
fied Duke criteria, which implies that a definite diagnosis 
does not necessarily require a positive echocardiogram 
[2]. In addition, the International Society for Cardio-
vascular Infectious Diseases (ISCVID) convened a mul-
tidisciplinary Working Group to update the diagnostic 
criteria for IE [10]. The resulting 2023 Duke-ISCVID IE 
criteria proposed significant changes, and C. striatum 
was added as a typical IE pathogen [10].

Regarding the management of IE caused by C. stria-
tum, it is crucial to have a multidisciplinary team able to 
provide timely diagnosis and prompt, appropriate treat-
ment [2, 7]. In certain cases, conservative long-term 
antibiotic therapy approaches may be a viable option, 
but this depends on effective, tolerable oral antibiotics 
[2]. Although initial studies suggested susceptibility of 
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clinical isolates of C. striatum to a broad variety of anti-
biotics, increased multidrug resistance has been noted 
in more recent reports [2]. In addition, most of the C. 
striatum strains characterized had multidrug resistance 
to antimicrobial agents generally used to treat gram-posi-
tive organisms, including penicillin, ceftriaxone, merope-
nem, clindamycin, and tetracycline [1, 5, 9]. On the other 
hand, a number of reports have shown that the lowest 
minimum inhibitory concentration is that of VCM [2]. 
Therefore, the current drug of choice for empiric treat-
ment of IE caused by C. striatum is intravenous VCM [2, 
4, 9]. Regarding duration of antibiotics, 52% of patients 
were treated with VCM for four to six weeks [8]. One 
patient was switched to oral LZD after four weeks of 
VCM treatment for an additional 28 days [9]. Surgical 
intervention should never be neglected as an option to 
prevent fatal cardiovascular events through the course of 
conservative management [3]. A literature review of IE 
caused by C. striatum revealed that a high percentage of 
patients required surgical treatment (44%), 33% of whom 
required valve replacement, and 11% of whom under-
went a procedure to remove leads or an entire pacemaker 
[9]. The decision to intervene surgically should be made 
in a timely manner when there is a valve failure causing 
hemodynamic effects, large vegetation that could give 
rise to septic embolisms, or cases proving resistant to 
medical treatment [1]. Regarding the mortality, 50% of 
patients underwent surgical intervention and the mor-
tality rate reported as 13–20% among surgical patients; 
on the other hand, the overall mortality rate among all 
patients was 23% [1, 3, 9].

This case study has several limitations: it reviews only 
a single case report. Therefore, the actual situation and 
nature of the disease may differ from the results of the 
literature review as a result of reporting bias. Additional 
studies are needed to further evaluate the impact of 
clinical presentation, laboratory findings, microbiology, 
imaging, treatment patterns, and outcomes. In addition, 
microbiological examinations do not have 100% sensitiv-
ity or specificity, meaning that we cannot fully rule out 
the possibility of involvement of other organisms not 
identified through culture, which may have caused the 
patient’s deterioration during her hospitalization.

In conclusion, we present the rare case of NVE in the 
mitral valve caused by C. striatum, which occurred in a 
young adult without underlying structural heart disease 
or indwelling cardiovascular medical devices and was 
successfully treated with multidisciplinary therapy. On 
the other hand, the patients might have had IE during the 
first hospitalization, namely nosocomial acquisition of 
IE and we might have missed the diagnosis. We should 
have performed more detailed examination at the onset 
of fever. From this point of view, timely diagnosis and 

appropriate treatment are essential for the management 
of this disease.
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