
JOURNAL OF CLINICAL MICROBIOLOGY, July 2010, p. 2648–2650 Vol. 48, No. 7
0095-1137/10/$12.00 doi:10.1128/JCM.02217-09
Copyright © 2010, American Society for Microbiology. All Rights Reserved.

Rothia aeria as a Cause of Sepsis in a Native Joint�
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Rothia aeria is a recently described Gram-positive rod from the family Micrococcaceae. An elderly woman with
rheumatoid arthritis and dental abscesses who was undergoing immunosuppression had R. aeria isolated from
synovial fluid. This report characterizes this rare organism and contributes to the literature on its pathoge-
nicity and likely oral source.

CASE REPORT

An 88-year-old New Zealand European woman with sero-
positive rheumatoid arthritis presented to hospital for multi-
disciplinary assessment and physiotherapy. Her main symptom
was painful swollen shoulders. Her rheumatoid arthritis had
been diagnosed 5 years earlier. Immunosuppressive medica-
tions were methotrexate at 12.5 mg weekly, prednisone at 2 mg
daily, and hydrocortisone at 10 mg daily in addition to medi-
cations for cardiac disease and osteoporosis. She had taken
low-dose oral prednisone and methotrexate for over 4 years, in
addition to alternative therapies with unknown doses of corti-
costeroid-containing medication. She had been referred to a
dentist for her dental caries but had been advised against
dental clearance because of her advanced age and frail condi-
tion. Physical examination showed extensive dental decay with
loss of all of the native crowns and large bilateral shoulder joint
effusions. No other joints were swollen, but she did have sig-
nificant widespread joint deformity and pain associated with
secondary degenerative arthritis.

Blood tests showed no significant abnormality on routine
hematological and biochemical analyses. The C-reactive pro-
tein level was not raised. Review of her most recent dental
radiograph confirmed extensive dental caries and multiple api-
cal abscesses (Fig. 1).

Therapeutic aspiration of synovial fluid from both shoulders
obtained viscous yellow fluid. The right shoulder aspirate had
a white cell count of 2,300 � 106/liter. The left aspirate had a
white cell count of 800 � 106/liter with 85% polymorphonu-
clear leukocytes, 12% lymphocytes, and 3% monocytes. Cho-
lesterol and calcium pyrophosphate crystals were present.
Some of the fluid from both shoulders was inoculated into
pediatric blood culture bottles, and then the remainder was
centrifuged and the deposit was cultured directly on blood and
chocolate agar incubated in 5% CO2. Growth was observed
only in the enrichment broth from the left shoulder, and a
Gram-positive bacillus was seen on Gram staining after 4 days.
A pure growth of white raised colonies 1.5 to 2.2 mm in diam-

eter with a spoke-and-wheel appearance was obtained at 48 h
(Fig. 2). The API Coryne V3.0 identification strip (bioMérieux,
Marcy l’Etoile, France) profile obtained (7054125) identified
the isolate as Rothia dentocariosa with 99.9% probability (Ta-
ble 1).

Initial antibiotic susceptibilities were determined by Etest
(MIC Evaluator; Oxoid, Cambridge, United Kingdom) as fol-
lows: penicillin, 0.002 mg/liter; gentamicin, 4.0 mg/liter. Fur-
ther susceptibilities were determined by disc diffusion on choc-
olate agar (Table 2) using Clinical and Laboratory Standards
Institute staphylococcal standards (15).

The 16S rRNA gene was amplified and sequenced (1, 16)
(accession number GU44512; National Center for Biotechnol-
ogy Information [NCBI], National Library of Medicine, Be-
thesda, MD). The query sequence of 1,335 bp was found to be
100% homologous to the 16S rRNA gene sequences for R.
aeria (NCBI accession number EU293888). The next closest
species match, R. dentocariosa, had 98.6% homology. We iden-
tified the isolate as R. aeria according to the guidelines recom-
mended by Janda and Abbott (6). The 16S rRNA gene se-
quence we obtained is 99.8% (1,300/1,302 sequence coverage)
homologous to the 2004 strain described by Li et al. (9) (NCBI
accession number AB071952).

On day 9 after admission, with culture results, biochemical
characteristics, and antibiotic susceptibilities known, a 14-day
course of treatment for septic arthritis was commenced by
continuous intravenous infusion of penicillin at 2.4 g/day.
Blood cultures taken immediately prior to the start of antibi-
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FIG. 1. Recent dental X-ray with arrows marking multiple lucent
areas at the apices that denote abscesses. Adjacent bone is sclerotic
secondary to chronic inflammation.

2648



otic therapy recorded no growth. Transesophageal echocardi-
ography excluded cardiac vegetations, and subsequent blood
cultures remained negative. A second aspirate of left shoulder
synovial fluid, obtained 2 weeks after the first, was sterile. In
the 6 months since this episode, the patient’s shoulder symp-
toms have improved and she has had no further problems with
infection.

The presence of a rare organism in pure culture and a
plausible source support the idea that this is a significant iso-

FIG. 2. Appearance of R. aeria colonies on blood agar.

TABLE 1. Biochemical characteristics of the isolate

Test Resulta

Nitrate reduction..................................................................................�

Pyrazinamidase .....................................................................................�

Alanine-phenylalanine-proline arylamidase......................................�

Alkaline phosphatase...........................................................................�

�-Glucuronidase ...................................................................................�

�-Galactosidase ....................................................................................�

�-Glucosidase .......................................................................................�

N-Acetyl-D-glucosaminidase................................................................�

Esculin hydrolysis .................................................................................�

Urease activity ......................................................................................�

Gelatin hydrolysis.................................................................................�

Catalase .................................................................................................�

Fermentation of:
Glucose..............................................................................................�
D-Ribose ............................................................................................�
D-Xylose ............................................................................................�
D-Mannitol ........................................................................................�
Maltose ..............................................................................................�
Lactose...............................................................................................�
Saccharose.........................................................................................�
Glycogen............................................................................................�

a Symbols: �, positive; �, negative.
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late even though the clinical findings are less pronounced than
typically seen with septic arthritis. Moreover, septic arthritis
can occur in immunocompetent patients when the synovial
fluid leukocyte count is less than 50,000 � 106 (8). The com-
bination of corticosteroids and methotrexate significantly in-
creases the likelihood of infection in persons with rheumatoid
arthritis, and it is likely that immunosuppression attenuated
the clinical and laboratory findings of septic arthritis.

Monju et al. reported the only other published instance of R.
aeria causing invasive disease (13). That report described a
bloodstream infection in a neonate born to a mother who had
undergone extraction of a decaying tooth 4 days prior to de-
livery. Similarly, we postulate the oral cavity to be the source of
R. aeria and hematogenous spread to be the mechanism of
septic arthritis. A series characterizing normal oral flora with
16S rRNA gene sequencing has identified R. aeria as a rare
oral cavity-colonizing microorganism (5).

Other species of Rothia colonize the oral cavity and have
caused septic arthritis. R. mucilaginosa has been reported as a
cause of a late prosthetic joint infection that arose following a
dental extraction (12). As in the present case, the R. mucilagi-
nosa infection was not associated with a prominent inflamma-
tory response. R. dentocariosa has caused invasive infections,
particularly endocarditis (2), dialysis-associated peritonitis (3),
and intrauterine fetal death (7).

This isolate has the same biochemical characteristics and
16S rRNA gene sequence as that reported by Li et al., who
described the first isolate of R. aeria from air filters on the
Mir space station. Both differ from the isolate reported by
Monju et al. in their ability to reduce nitrates and produce
catalase. R. dentocariosa is known to be catalase variable,
and this may also explain this difference in our findings (14).
The colonial morphology appears indistinguishable from
that of R. dentocariosa (3).

This report shows that routine biochemical methods may
misidentify R. aeria as R. dentocariosa. We took the opportu-
nity to 16S rRNA sequence two isolates previously identified as
R. dentocariosa from our laboratory culture collection and the
New Zealand Reference Culture Collection of the Institute of
Environmental Science and Research. Sequencing confirmed
that they were R. dentocariosa. In our experience, Rothia spp.
are very rare isolates. Our practice of subjecting unusual but
clinically significant organisms to 16S RNA gene sequencing
allows us to distinguish R. aeria from the better-described
species R. dentocariosa.

Finally, this case illustrates the consequences of dental in-
fection in the context of immunosuppression. Preventive den-

tal care is established as a means of preventing infection in the
setting of immunocompromise due to advanced HIV and
transplantation or cancer chemotherapy (4, 17). However, rec-
ommendations are scarce for less intensive immunosuppres-
sive therapy (10), despite the high rates of periodontal disease
that complicate rheumatoid arthritis (11). Recommendations
concerning this relatively common clinical problem could ben-
efit many, though sadly not this patient, who is too frail for
dental clearance. Moreover, newer immunosuppressive regi-
mens may have more profound effects on dental and periodon-
tal disease, which makes further consideration of preventive
dentistry all the more important.
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