
Summary 

The infrequency of urinary tract and blood stream infections
caused by Aerococcus urinae is most probably due to the diffi-
culties in the identification of this bacterium using standard
microbiological methods. With the introduction of more sensi-
tive and accurate techniques in clinical microbiology, such as
genetic approaches and Matrix-Assisted Laser
Desorption/Ionization-Time Of Flight (MALDI-TOF) mass

spectrometry (MS), the incidence of infections due to A. urinae
increased. Herein, we described a case of urinary tract and
bloodstream infection caused by A. urinae, which occurred in an
86-year-old Caucasian man with a previous history of prostate
cancer. The identification of A. urinae was performed by
MALDI-TOF MS, since this microorganism cannot be identified
by biochemical reactions. In this report, we highlight the need to
consider MALDI-TOF MS as technique of choice for A. urinae
identification in the presence of subjects with predisposing fac-
tors, such as old age, male gender, and genitourinary tract
pathologies. 

Introduction

Aerococcus urinae is a Gram-positive, catalase-negative,
alpha-hemolytic coccus growing in small clusters belonging to
genus Aerococcus that presents a ubiquitous distribution in the
environment, such as in soil, air and normal microbiota of differ-
ent mammals (1-3). In 1992, A. urinae was recognized as a sepa-
rate species from Aerococcus viridans with the use of 16S ribo-
somal subunit sequencing, and now, with improvements in
microorganism identification methods, seven Aerococcus species
have been identified (1, 3). A. urinae was reported to be a rare
cause of human urinary tract infections (estimated prevalence
rate of less than 1 %) and a rare cause of bacteremia (less than 3
cases per 1 million inhabitants per year) (1, 3). Risk factors
include elderly male subjects and comorbidities associated to
genitourinary tract (1, 3). The incidence of human infections
caused by this pathogen is however underestimated since the
identification of aerococci often fails due to the colony morphol-
ogy and microscopic appearance in Gram-stain similar to staphy-
lococci, and to the antibiotic resistance patterns similar to those
of enterococci (1, 3, 4). Moreover, a variety of common diagnos-
tic systems based on biochemical reactions do not recognize aero-
cocci, thus increasing the misidentification in many laboratories
world-wide (1, 5). However, the introduction of MALDI-TOF
MS and genetic techniques as 16S ribosomal subunit sequencing
for bacteria identification in diagnostic microbiological laborato-
ries has increased the frequency of detection of infections caused
by A. urinae in human (1, 3, 4, 6-9).

Here, we present a case of A. urinae urosepsis in an 86-year-
old Caucasian man with the intent to highlight the clinical impor-
tance of using MALDI-TOF for aerococci identification since
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common microbiological approaches miss to identify these
microorganisms.

Case Report

On 24 November 2019, an 86-year-old Caucasian man was
admitted to the hospital with altered consciousness and hema-
turia. Following hospitalization, the patient developed dyspnea,
fever and emesis. Medical history included hypertension, periph-
eral vascular disease, depression, severe cognitive impairment
and, in 2006, diagnosis of prostate cancer (Gleason grade 4 +3)
treated with radiotherapy (74 Gy in 37 fractions). 

Laboratory findings were as follows: red blood cells (RBC)
5.13 x 106/µL, hemoglobin (Hb) 15.7 g/dL, haematocrit (Hct)
46.6 %, peripheral white blood cells (WBC) count 5,800/µL,
platelet count (PLT) 248,000/µL, C-reactive protein (CRP) 19.63
mg/L (reference range: 0.0-5.0 mg/L), procalcitonin 0.1 ng/mL
(reference range: <0.5 ng/mL), and creatinine 1.84 mg/dL (refer-
ence range: 0.7-1.2 mg/dL). An ECG was normal. Urinalysis
showed WBC too numerous to count, 5-10 RBC per optical field,
many bacteria, and positive test results of blood haemoglobin,
leukocyte esterase, and protein. Blood and urine cultures were
performed, and intravenous ceftriaxone administration was start-
ed (2 g/day) on the presumptive diagnosis of urinary tract infec-
tion. One day after, the laboratory values showed RBC 4.56 x
106/µL, Hb 14.1 g/dL, Hct 40.1 %, PLT 166,000/µL, and elevated
results of WBC 18,500/µL with 17.76 x 103/µL neutrophils (96
%), CRP 131.47 mg/L, procalcitonin 183.28 ng/mL, and creati-
nine 2.34 mg/dL. An echotomography showed a small size right
kidney, and no hydronephrosis, and a chest X-.ray excluded pul-
monary thickening

The urine cultures resulted positive, although the microor-
ganism was not identified by Vitek 2 system (bioMérieux,
France). Grown bacteria were therefore analyzed using Vitek®

MALDI-TOF MS system (bioMérieux, France), and Aerococcus
urinae was identified with 99.9 % confidence. Vitek® 2 GP-AST
(Antimicrobial Susceptibility Testing) cards were used to achieve
a rapid and accurate detection of susceptibility and resistance.
According to EUCAST 2020 clinical breakpoints (10), the isolate
was susceptible to ampicillin (Minimum inhibitory concentration
(MIC): 0.047 mg/L), clindamycin (MIC: 0.38 mg/L), penicillin
(MIC: 0.047 mg/L), ciprofloxacin (MIC: 1 mg/L), and van-
comycin (MIC: 0.75 mg/L), while no resistance was detected.
The blood cultures were also positive, revealing Gram-positive
cocci forming pairs, tetrads and clusters resembling staphylococ-
ci on gram staining. Subcultures on blood agar plates at 37°C in
5% CO2 were performed. Based on the findings on urine cultures,
grown bacteria were only identified by Vitek® MALDI-TOF MS
system, and Aerococcus urinae was identified with a score of
99.9%. The isolate presented the same antimicrobial patterns of
strains isolated from urine culture. Following the preliminary
evidence of Gram-positive bacteria resembling staphylococci,
and due to an initial worsening of respiratory mechanics and a
higher CRP value (from 131.47 to 197.25 mg/L), antibiotic regi-
men was changed to Cefepime (1 g twice a day) since 26th

November. 
After thirteen days of aforesaid antimicrobial treatment, lab-

oratory results were as follows: RBC 4.06 x 106/µL, Hb 12.5
g/dL, Hct 37.5 %, PLT 180,000/µL, WBC 6.600/µL with 4.96 x
103/µL neutrophils (71 %), CRP 38.01 mg/L, procalcitonin 0.26
ng/mL, and creatinine 1.99 mg/dL. Follow-up negative urine and
blood cultures confirmed the success of therapy. 

Discussion and Conclusions

Aerococcus urinae is a microorganism that was isolated in 1953
in lobsters, and considered of no clinical significance. In 1967, the
first case of A. urinae infection in human was described (6). A. urinae
is a Gram-positive, catalase-negative coccus growing in tetrads or
clusters. However, A. urinae isolates may easily be identified as viri-
dans streptococci or staphylococci on gram staining due to their mor-
phological similarities. The difficult determination of a correct
species most probably contributes in underestimating the incidence
of infections due to this microorganism. Currently, A. urinae is
responsible of 0.15 to 0.54 % of urinary tract infections, and it is
cause of 0.03 to 0.05 % of invasive infections, such as bloodstream,
peritonitis, and vertebral osteomyelitis (1, 6). In addition, there are
numerous case reports of aerococcal endocarditis infections, particu-
larly caused by A. urinae (1, 6). Reviewing the literature, advanced
age (i.e. > 65 years), male gender, urologic pathologies, and systemic
conditions, such as prostate hyperplasia, diabetes mellitus and
dementia, are the best-known risk factors for A. urinae infections (1,
6), several of which were presented by our patient (old age, male gen-
der, and treated prostatic cancer). The genitourinary tract seems to be
the potential entry of this organism, since aerococci are part of the
normal flora of urinary tract, as previously reported in numerous
cases (2, 3, 6, 11). In agreement with these reports, we isolated A. uri-
nae from both urine and blood samples. However, the diagnosis of A.
urinae infection is severely limited by the difficulties to identify this
microorganism. Gram-staining does not allow species determination,
and biochemical reactions, such as leucine-aminopeptidase, hyppu-
rate-hydrolysis and pyrrolidinyl-aminopeptidase, are laborious and
time-consuming tests, poor to identify aerococcus species (1, 11).
Although genetic approaches like 16S rRNA sequencing are the gold
standard for aerococci identification, they are expensive and require
trained personnel (1, 11). The introduction of MALDI-TOF MS in
routine laboratories as the primary technique for species determina-
tion overcame most of the limits of aerococci identification (1, 4, 6-
9, 12). The aim of this case report is to highlight the clinical impor-
tance of MALDI-TOF MS in aerococcus identification, thus reveal-
ing the true incidence of this microorganism. Currently, no guidelines
recommending the use of a specific method as primary approach in
aerococci identification exist. We suggest that in subjects presenting
the risk factors, species determination should be performed by
MALDI-TOF MS method, if genetic approaches are not available. In
addition to the obvious clinical impact for patients, the correct iden-
tification of A. urinae might also permit to perform accurate studies
on antibiotic sensitivities of this species (1, 6). Reviewing in vitro
studies, variable resistance to clindamycin, erythromycin, and lev-
ofloxacin, and sensitivity to amoxicillin, cefotaxime, ceftriaxone,
doxycycline, linezolid, meropenem, penicillin, rifampin, and van-
comycin were observed (1, 4, 6). In our case, A. urinae isolates are
completely sensitive to all antibiotic tested. 

In conclusion, the results of the present Case Report is of rele-
vant importance as it reinforces what is reported in previous stud-
ies. Given that there is a tendency to misidentify aerococci
microorganisms, the use of MALDI-TOF is of high clinical impor-
tance, especially in the presence of subjects with predisposing fac-
tors (old age, male gender, and genitourinary tract pathologies).
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