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Staphylococcus warneri is a coagulase-negative staphylococcal (CoNS) bacterium. It is a 
common saprophyte on human skin, present in approximately 50% of the healthy adult 
population; it has emerged as a cause of serious infection in the past two decades. In 
most cases, there is a predisposing condition, such as a new implant or surgical proce-
dure, before the identification of S warneri as the pathogen. It is believed that CoNS 
are mostly associated with prosthetic valve infections. S warneri can lead to a slow 
growing and an indolent course and late diagnosis. Cases of CoNS infective endocardi-
tis are less likely to have a vascular or immunologic phenomenon and can lead to large 
vegetations requiring valve replacement if not detected in time. There are currently only 
two cases of native valve endocarditis from community-acquired S warneri in the lit-
erature. We report a case of native valve endocarditis in an immunocompetent patient 
without any of the usual predisposing risk factors. Our case illustrates the importance 
of CoNS bacteremia and the implications of delayed diagnosis of CoNS  endocarditis in 
clinical practice.
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S taphylococcus warneri, a 
 coagulase-negative staphy-
lococcal (CoNS) bacterium, 

is part of normal skin flora.1 It has 
been associated with osteomyeli-
tis and ventriculoperitoneal infec-
tions, as demonstrated in several 
case reports.2-7 Rarely, it is the culprit 
organism of native valve endocardi-
tis; in most cases, there are predis-
posing conditions such as a recent 
implant,7,8 surgical procedure,3 or 
an immunocompromised state.5 We 
could find only two cases of iso-
lated native valve S warneri infec-
tion without any such predisposing 
conditions.2, 9 We report a rare case 
of S warneri native valve endocardi-
tis in an immunocompetent patient 
with no predisposing cardiac disease.

Case Report
A 59-year-old man presented to 
the intensive care unit with leth-
argy and abdominal pain that he'd 
been experiencing for the past 3 
days. He was found to have acute 
kidney injury and was hypoten-
sive. Initial laboratory testing 
revealed a serum potassium level 
of 5.9  mmol/L and a creatinine 
level of 5.5  mg/dL. The patient’s 
past medical history included 
renal cell carcinoma, for which 
he had undergone right-sided 
nephrectomy 15 years prior. There 
was no history of recent major sur-
gery but he did have a scalp lacera-
tion sustained 2  weeks prior that 

demonstrated the vegetation to be 
1.6  3  0.6 cm on posterior leaflet 
with smaller vegetation on the tip 
of the anterior leaflet. 

Treatment
A conservative approach with intra-
venous antibiotics was planned due 
to the patient’s lack of high-risk 
features (heart failure, stroke, or 
embolic phenomena), the fact that 
the culprit organism was not a highly 
resistant organism, and the fact that 
the patient was a poor candidate 
for long-term anticoagulation. He 
was treated with intravenous naf-
cillin initially, as recommended by 
an infectious disease specialist, and 
blood cultures were repeated every 
48 hours until results were nega-
tive. This was followed by 6 weeks of 
cefazolin (2 g three times daily) after 
the patient was transferred to a long-
term acute care facility. Outpatient 
follow-up was given with the under-
standing that surgical interven-
tion may be warranted should he 
prove to fail medical management, 
including development of heart 
failure symptoms, progression of 

valvular disease (valve destruction/
worsening mitral regurgitation), 
development of significant conduc-
tion system disease or annular or 
aortic abscess, or persistent clinical 

required suturing. The wound site 
reportedly healed well and there 
were no signs of active infection. 
Laboratory values improved sig-
nificantly after hydration. Physical 
examination revealed a grade 3/6 
holosystolic murmur radiating 
to his axilla. Results of his blood 
culture revealed bacteremia with 
S  warneri in three of five tests. 
Failure to recognize initial blood 
cultures as a true positive contrib-
uted to delayed antibiotic therapy.

Diagnosis
Results of three out of five blood 
cultures were positive for S  warneri. 
A work-up for the etiology of bac-
teremia included magnetic reso-
nance imaging of the spine (he 
complained of chronic back pain); 
results were negative for any infec-
tious process. Results of radio-
graphic imaging of prior ankle 
hardware (.  12  years old) were 
also negative for evidence of infec-
tion. A transthoracic echocardio-
gram was performed to evaluate 
his pansystolic murmur and dem-
onstrated large vegetation on the 

posterior leaflet of the mitral valve 
(Figure  1A). A transesophageal 
echocardiogram was performed to 
better visualize valve structure and 
function (Figure 1B, Figure 1C). It 

A transthoracic echocardiogram was performed to evaluate his 
 pansystolic murmur and demonstrated large vegetation on the 
­posterior­leaflet­of­the­mitral­valve…

Figure 1. (A) Transesophageal echocardiogram showing 1.6 3 0.6-cm vegetation on the posterior leaflet of the mitral valve (arrow). (B) Transthoracic echocardiogram 
showing echodensity on the mitral valve (arrow). (C) A closer look at the vegetation on the transesophageal echocardiogram (arrow).
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pseudobacteremia.13 Laboratory 
criteria that have been suggested 
for true bacteremia are (1) growth 
within 48 hours and (2) multiple 
positive blood culture results for 
the same organism. Those that tend 
to represent contamination include 
a prolonged duration before a 
positive growth of blood cultures, 
polymicrobial growth of skin 
flora organism, or growth during 
antibiotic treatment. Despite the 
use of these criteria, Souvenir and 
associates demonstrated that 12% 
of patients in the contamination 
category had two or more positive 
culture results, and for 35% of sam-
ples from patients with significant 
bacteremia, only a single culture 
set had a positive result.14 False-
positive blood culture results are 
associated with increased length 
of stay, inappropriate antibiotic 
treatments, and increased cost.15 
In our patient’s case, the initial 
positive blood culture results for 
CoNS could have been considered 

a contaminant, especially because 
there were no other concerning 
features, such as fever or leukocy-
tosis. It can be difficult to justify 

evidence of infection (bacteremia 
or fevers) after a complete course of 
appropriate antimicrobial therapy 
without other identifiable infectious 
sources.10

Discussion
Native valve bacterial endocarditis 
is most commonly caused by viri-
dans-group streptococci. Among 
the various types of staphylococci 
associated with infective endocar-
ditis (IE), the general consensus is 
that coagulase-positive staphylo-

cocci are the culprit organism of 
most cases of native valve disease, 
and that CoNS are typically asso-
ciated with prosthetic valve infec-
tions.10 Recently, there are reports 
of an aggressive form of IE caused 
by the coagulase- negative S lug-
dunensis.11 Our patient’s infection 
was due to S warneri, which is a 
commen human skin present in 
approximately 50% of the healthy 
adult population,1 and represents 
approximately 1% of all skin staph-
ylococci in the healthy adult.3 In 

our literature review, we found 
only two similar cases.2,9 Kamath 
and colleagues6 described a case 
of native valve endocarditis in a 
64-year-old man who had underly-
ing liver cirrhosis. In our patient’s 
case, the only plausible explana-
tion of the bacteremia and the 
IE that followed was that he had 
prior hardware placed in his ankles 
(.  12  years ago) and had recently 
sustained a scalp laceration which 
could have led to seeding of the 
bacteria onto the mitral valve. 
Staphylococci are known to form 

biofilms on the polymer surface 
and are linked to chronic polymer-
associated syndrome.12 However, 
CoNS are the most common con-
taminants of blood cultures, mak-

ing determination of a contaminant 
from a true infection challenging. 
Clinical guidelines exist to dif-
ferentiate a true bacteremia from 

Among the various types of staphylococci associated with infective 
endocarditis (IE), the general consensus is that coagulase-positive 
staphylococci are the culprit organism of most cases of native valve 
disease, and that CoNS are typically associated with prosthetic valve 
infections.

…­CoNS­are­the­most­common­contaminants­of­blood­cultures,­
 making determination of a contaminant from a true infection 
 challenging.

Main Points

• Staphylococcus warneri, a coagulase-negative staphylococcal (CoNS) bacterium, is part of normal skin flora. 
It has been associated with osteomyelitis and ventriculoperitoneal infections, as demonstrated in several case 
reports. Rarely is it the culprit organism of native valve endocarditis.

• It is believed that CoNS are mostly associated with prosthetic valve infections. S warneri can lead to a slow 
growth and an indolent course and late diagnosis.

• CoNS are the most common contaminants of blood cultures, making determination of a contaminant from a 
true infection challenging.

• Although S warneri and CoNS are rare causes of infective endocarditis of native valves, they are associated 
with higher mortality compared with Streptococcus viridans and are associated with more rates of surgical 
management
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a repeated blood culture for CoNS 
when there are no other clinical 
signs supporting the test. S warneri 
is similar to other CoNS in some 
aspects; it is slow growing and may 
lead to an indolent course. Chu 
and colleagues16 examined native 
valve IE by CoNS and found that 
it had a longer duration of symp-
toms and often had a delayed diag-
nosis, which was attributed to the 
failure to recognize initial blood 
culture results as a true positive 
result rather than as a contami-
nant. Also, CoNS were less likely to 
show vascular or immunologic evi-
dence of IE during the course of ill-
ness, making detection even more 
cumbersome. 

This case illustrates the impor-
tance of the presence of CoNS in 
blood cultures as a potential sig-
nificant pathogen. It can lead to 
bacterial endocarditis. The various 
CoNS present a dilemma to 
 clinicians, especially in the absence 
of any clinical symptoms. A keen 
physical examination in this  
setting is of utmost importance.  
In our patient’s case, the new sys-
tolic  murmur on cardiovascular 

examination led to further investi-
gation (echocardiography) that 
ultimately led to the correct diag-
nosis. Although S  warneri and 
CoNS are a rare cause of IE of 
native valves, they are associated 
with higher mortality as compared 
with Streptococcus viridans and are 
associated with more rates of surgi-
cal management.16 

The authors declare no real or apparent conflicts 
of interest.

References
1. Kloos WE, Lambe DW Jr. Staphylococcus. In: 

 Balows A, Hausler WJ Jr, Herrmann KL, et al, eds. 
 Manual of Clinical Microbiology. 5th ed.  Washington 
DC:  American Society for Microbiology; 1991: 
222-237.

2. Wood CA,  Sewell DL,  Strausbaugh LJ. Vertebral 
osteomyelitis and native valve endocarditis caused 
by Staphylococcus warneri. Diagn Microbiol Infect 
Dis. 1989;12:261-263.

3. Dan M, Marien GJ, Goldsand G. Endocarditis caused 
by Staphylococcus warneri on a normal aortic valve 
following vasectomy. Can Med Assoc J.  1984;131:
211-213.

4. Etienne J, Eykyn SJ. Increase in native valve endocar-
ditis caused by coagulase negative staphylococci: an 
Anglo-French clinical and microbiological study. Br 
Heart J. 1990;64:381-384.

5. Caputo GM, Archer GL, Calderwood SB, et al. Native 
valve endocarditis due to coagulase-negative staph-
ylococci. Clinical and microbiologic features. Am 
J Med. 1987;83:619-625.

6. Kamath U,  Singer C,  Isenberg HD. Clinical sig-
nificance of Staphylococcus warneri bacteremia. J Clin 
Microbiol. 1992;30:261-264.

7. Torre D,  Ferraro G,  Fiori GP,  et al. Ventriculoatrial 
shunt infection caused by Staphylococcus warneri: 
case report and review. Clin Infect Dis.  1992;14:
49-52.

8. Stöllberger C,  Wechsler-Fördös A,  Geppert 
F,  et al. Staphylococcus warneri endocarditis after 
 implantation of a lumbar disc prosthesis in an 
 immunocompetent patient. J Infect Dis.  2006;52:
e15-e18.

9. Kini GD,  Patel K,  Parris AR,  Tang JS. An unusual 
presentation of endocarditis caused by Staphylococcus 
warneri. Open Microbiol J. 2010;4:103-105. 

10. Baddour LM,  Wilson WR,  Bayer AS,  et al . Infec-
tive endocarditis: diagnosis, antimicrobial therapy, 
and management of complications: a statement 
for healthcare professionals from the Commit-
tee on Rheumatic Fever, Endocarditis, and Kawa-
saki Disease, Council on Cardiovascular Disease 
in the Young, and the Councils on Clinical Car-
diology, Stroke, and Cardiovascular Surgery and 
 Anesthesia, American Heart Association: endorsed 
by the Infectious Diseases Society of America.  
Circulation. 2005;111:e394-e434.

11. Vandenesch F,  Etienne J,  Reverdy ME,  Eykyn SJ. 
 Endocarditis due to Staphylococcus lugdunensis: re-
port of 11 cases and review. Clin Infect Dis.  1993;17:
871-876.

12. Von Eiff C, Proctor RA, Peters G. Coagulase-negative 
staphylococci. Pathogens have major role in nosoco-
mial infections. Postgrad Med. 2001;110:63-64, 69-70, 
73-76.

13. Chandrasekar PH, Brown WJ. Clinical issues 
of blood cultures. Arch Intern Med. 1994;154:
841-849.

14. Souvenir D, Anderson DE Jr, Palpant S, et al. 
Blood cultures positive for coagulase-negative 
staphylococci: antisepsis, pseudobacteremia, 
and therapy of patients. J Clin Microbiol. 1998;36:
1923-1926.

15. Bates DW, Lee TH. Rapid classification of positive 
blood cultures: prospective validation of a multivari-
ate algorithm. JAMA. 1992;267:1962-1966.

16. Chu VH,  Woods CW,  Miro JM,  et al;  Interna-
tional Collaboration on  Endocarditis-Prospective 
Cohort Study Group. Emergence  of  coagulase-
negative  staphylococci  as a  cause  of  native  valve   
endocarditis. Clin Infect Dis. 2008;46:232-242.

Vol. 17 No. 3/4 • 2016 • Reviews in Cardiovascular Medicine • 143

An Unusual Presentation of Native Valve Endocarditis Caused by Staphylococcus warneri

4170004_RiCM0823.indd   143 24/01/17   11:07 am




