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Introduction générale  
 
 
 
Staphylococcus aureus, communément appelé staphylocoque doré, est une bactérie responsable 

d’un large spectre de pathologies, allant du furoncle d’évolution simple et bénigne à 

l’endocardite compliquée d’emboles septiques. A l’examen microscopique l’organisme 

apparaît comme des cocci, regroupés en amas, et prenant la coloration de Gram (Figure 1). 

 

Figure 1 S. aureus, coloration de Gram. ASM Microbelibrary Smith© 

L’homme est l’un des réservoirs naturels de S. aureus, qui est retrouvé au niveau cutanéo-

muqueux : aisselles, aines, narines (1). Trente à 50 % des sujets sains sont colonisés, dont 10 à 

20 % de manière persistante (1,2). Les patients colonisés ont plus de risque de développer des 

infections invasives (3). 

S. aureus était originellement sensible à tous les antibiotiques de la famille des pénicillines. 

Suite au développement et à l’usage des antibiotiques, S. aureus a acquis plusieurs gènes de 

résistance par transmission horizontale : le gène blaZ, qui code pour la synthèse d’une 

pénicillinase lysant le cycle ß-lactame des pénicillines G et A, puis le gène mecA, qui entraine 

une modification d’une de ses protéines de liaison à la pénicilline (PLP2a), conférant une 
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résistance à la méticilline (SAMR) mais aussi à toutes les béta-lactamines (à l’exception de la 

ceftaroline et du ceftobiprole). 

On assiste, depuis la fin des années 1990, à une augmentation des infections à S. aureus et 

notamment des bactériémies, probablement en lien, entre autres, avec l’utilisation croissante de 

matériel endovasculaire (4). Les bactériémies (SAB) et les endocardites infectieuses dues à S. 

aureus sont des infections invasives sévères, associées à une mortalité et morbidité importante 

(respectivement 20-30% et jusqu’à 35%(4,5)). L’instauration précoce d’une antibiothérapie 

adaptée a été montrée comme un facteur déterminant de la survie et de succès thérapeutique de 

ces deux pathologies(6–8).  

L’isolement de S. aureus dans un examen cytobactériologique urinaire (bactériurie à  

S. aureus, SABU) est un événement peu fréquent, représentant entre 1,3 et 4,1% des 

prélèvements urinaires positifs (9–11). La pathogénicité de ce germe au niveau des voies 

urinaires est discutée. Certains auteurs rapportent des cas de réelles infections urinaires 

ascendantes, le plus souvent chez une population particulière de patients, âgés, et porteurs de 

cathéters urinaires au long court ou ayant bénéficié de gestes urologiques récents (9,10,12,13). 

Bien qu’une étude ait mis en évidence la capacité d’adhérence de S. aureus a une glycoprotéine 

de la surface de la vessie (GP51), ce phénomène était observé seulement in vitro, et sans 

corrélation clinique (14).  

Si un mécanisme d’infection ascendante (comparable à celui développé par E. coli) est peu 

convaincant, une diffusion hématogène est par contre une hypothèse alternative pour expliquer 

la présence d’un tel germe au niveau urinaire. Des études chez l’animal ont montré la formation 

d’abcès rénaux suite à une injection intraveineuse de S. aureus (15). Chez l’homme, des séries 

autopsiques de patients présentant une SAB ont retrouvé des abcès rénaux de manière 

inconstante (9,16). Responsable de la formation de métastases septiques rénales, une SAB 

pourrait donc être révélée par la présence du même germe dans les urines. Plusieurs auteurs ont 

étudié la signification clinique de l’isolation d’une SABU en cas de SAB. Il a été montré que 
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chez les patients présentant une SAB, la présence d’une SABU est associée à une mortalité plus 

importante (17) et une fréquence plus importante d’endocardite infectieuse (18). Cependant, il 

existe peu de données récentes sur les caractéristiques cliniques des patients présentant une 

SABU, et sur la prévalence de l’association à une bactériémie et une endocardite infectieuse. 

Nous avons donc conduit une étude pour explorer cette question. 
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Résumé en français 
 
 
Introduction : L'isolement d'un Staphylococcus aureus dans les urines (bactériurie à S. aureus, 

SABU) est un évènement rare, pour lequel il n’existe aucune recommandation. Du fait du faible 

tropisme de S. aureus pour les épithéliums urinaire et digestif, une infection urinaire primitive est 

moins probable qu’une diffusion hématogène, par une bactériémie à S. aureus (SAB) et une 

endocardite infectieuse. De par leur gravité, ces deux pathologies doivent être diagnostiquées sans 

délai. Nous avons cherché à déterminer dans quelle mesure une SAB et une endocardite étaient 

associées à une SABU. 

Méthodes : Nous avons conduit une étude monocentrique rétrospective et observationnelle, 

menée au CHU de Grenoble-Alpes. Les dossiers de tous les patients ayant présenté un ECBU positif 

à S. aureus entre le 1er janvier 2007 et le 31 décembre 2014 ont été étudiés. Pour chaque patient, 

étaient recueillis les caractéristiques démographiques, les comorbidités et gestes urologiques passés 

et présents, ainsi que les données bactériologiques des prélèvements urinaires et sanguins. Les 

diagnostics d’endocardite reposaient sur les critères modifiés de Duke. 

Résultats : Six-cent quatre-vingt-quatre patients présentant au moins un épisode de SABU sur la 

période ont été inclus. Pour 408 d’entre eux (59,6%), au moins une hémoculture était réalisée et 

révélait une SAB dans 122 cas (29,9%). Parmi ces 122 patients, une échographie cardiaque était 

réalisée dans 85 cas (69,7%). Chez ces 85 patients, 47 (55,3%) présentaient une endocardite 

infectieuse (19 certaines, 28 possibles). 

Les patients bactériémiques avaient des taux sanguins de protéine C-réactive et de créatinine 

significativement plus élevés, et significativement moins de cathéters urinaires, que ceux ayant des 

hémocultures négatives. Parmi les patients bactériémiques, ceux présentant une endocardite avaient 

moins de comorbidités urologiques, et avaient reçu moins de gestes urologiques récents que ceux 

sans endocardite. Si l'on pose l'hypothèse que les patients ayant bénéficié de la réalisation 

d'hémocultures ne différaient pas de ceux n'en n'ayant pas eues, et que les patients ayant bénéficié de 

la réalisation d'une échographie cardiaque ne différaient pas de ceux n'en n'ayant pas eue, 63 

endocardites ont pu théoriquement être non-diagnostiquées dans notre population de SABU. 

Conclusion : Lorsqu’elles sont recherchées chez les patients présentant une bactériurie à S. aureus, 

une bactériémie est diagnostiquée dans 29,9% des cas, et une endocardite infectieuse est 

diagnostiquée dans 55,3% des cas présentant une bactériémie. Ainsi, il apparait qu’une SABU est 

fréquemment associée à une SAB voire une endocardite. En cas d'ECBU positif à S. aureus, des 

hémocultures doivent être réalisées, et une endocardite infectieuse recherchée si elles sont positives. 

Mots-clés : Staphylococcus aureus, bactériémie, bactériurie, endocardite 
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Article : Prevalence of bacteremia and infective endocarditis in 
patients with Staphylococcus aureus in urine culture. 
 
 

ABSTRACT  
 
Introduction: Isolation of S. aureus in urine culture (S. aureus bacteriuria, SABU) is a rare event, and 

no clear guidelines exist concerning the management of such event. Given the low tropism of S. aureus 

for the urinary and digestive epithelia, primary staphylococcal urinary tract infection is less probable 

than a haematogenous mechanism, i.e. S. aureus bacteremia (SAB) and infective endocarditis. Given 

the severity of these diseases, they should be recognized early. We aimed to determine to what extent 

SAB and endocarditis were associated with SABU. 

 

Patients and Methods: We conducted a retrospective, observational and single-center study at the 

Grenoble Alpes University Hospital, Grenoble, France. Medicals records of all patients who had 

presented urine culture yielding S. aureus between the 1st January 2007 and 31th December 2014 were 

reviewed. For each patient, past or present urological events and surgery, urine and blood results, and 

(if any) echocardiography results, were collected. Endocarditis diagnosis relied on Duke modified 

criteria. 

 

Results: Six-hundred eighty-four patients with at least one episode of SABU were included. Blood 

culture was performed for 408 (59.6%), in whom a SAB was diagnosed in 122 cases (29.9%). For these 

122 patients, echocardiography was performed in 85 (69.7%). Forty-seven infective endocarditis were 

diagnosed (55.3%) (22 definite, 28 possible). Among patients with blood culture, those with SAB had 

significantly higher C-reactive protein and creatinine blood levels and significantly less urinary tract 

catheterization than those without SAB. Among patients with bacteremia, those with an infective 

endocarditis has less urological comorbidities, and had received less frequently a recent urological 

surgery than those without endocarditis. If assuming that the patients with blood culture (either positive 

or negative) were not different from the patients who had not, and that the patients with positive blood 

culture who received an echocardiography were not different than the ones who did not, 63 endocarditis 

cases may have been theoretically underdiagnosed in the whole SABU population. 

 

Conclusion: Among the patients with SABU, SAB is detected in 29.9% of patients who had blood 

culture, and diagnosis of definite/probable infective endocarditis is made in 55.3% if sought in patients 

with SAB. It appears therefore that SABU is frequently associated with SAB/endocarditis; blood 

cultures and (if positive) echocardiography should be systematically performed in case of SABU. 

Keywords : Staphylococcus aureus, bacteremia, bacteriuria, endocarditis  



 19 

ABBREVATIONS 
 

 

CRP: C-reactive protein 

IE: Infective endocarditis 

SAB: S. aureus bacteremia 

SABU: S. aureus bacteriuria 

TTE: Trans-thoracic echocardiography 

TEE: Trans-esophageal echocardiography 

UTC: Urinary tract catheterization 

UTI: Urinary tract infection 

MSSA: Methicillin-susceptible S. aureus  

MRSA: Methicillin-resistant S. aureus  
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INTRODUCTION  
 

Staphylococcus aureus is a major pathogen of both nosocomial and community-

acquired bloodstream infections. Laupland and al. observed an annual incidence of S. aureus 

bacteremia (SAB) of 26.1 per 100.000 in the general population in an international prospective 

surveillance study (19). S. aureus is responsible for 16% to 31.6% of infective endocarditis 

(IE)(20–22), which may be the most severe form of bloodstream infection. SAB mortality has 

not changed in 20 years (23), and still reach 20 to 30%, and up to 35% in case of infective 

endocarditis (IE)(4,5). An IE is diagnosed in 12-24% of SAB cases, and 40% of IE happen in 

patients without “classical” risk factors (e.g., valvular heart disease or injection drug use) (4).  

Isolation of S. aureus in urine culture is an infrequent event, and occurs in 1.3-4.1% of total 

urine cultures (9–11). Conflicting data are reported in the literature concerning the meaning of 

S. aureus bacteriuria (SABU). Due to his lack of tropism for urinary tract epithelia, the isolation 

of S. aureus in urine is unlikely to reflect an ascendant urinary tract infection (UTI), by contrast 

with E. Coli isolation. However, S. aureus may be considered as an agent of primary UTI in 

certain contexts, especially in elderly patients with urinary tract catheterization (UTC) (12). 

Conversely, some facts suggest an hematogenous mechanism to explain SABU. Experimental 

studies in animal models showed that intravenous administration of S. aureus results in the 

formation of renal abscess (15). In human autopsies after a death from SAB, cases of renal 

abscess are reported (9,16). Baraboutis et al. compared patients with urinary samples positive 

for S. aureus without SAB, to patients with E. coli UTI, and found that patients with S. aureus 

SABU had significantly more frequent inflammation of intravenous line insertion site, and had 

more frequently received a recent central line replacement (24). The results of a study by 

Asgeirsson and al. also support the hypothesis that SABU results from hematogenous seeding 
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of SAB (they however considered that a S. aureus UTI may be responsible of a minority (5.7%) 

of their SAB) (18). 

Impact of concomitant SABU in case of SAB has been well studied. SABU has been 

shown in some studies to be a risk factor of mortality in patients with SAB (17), and to be 

associated with endocarditis (18). However, others works did not show any impact of SABU 

for SAB patients (10,25).  

There is less data about frequency of bacteremia and endocarditis in patients with SABU, 

and SABU is often considered as a contamination result (9). Here, we aimed to describe the 

population presenting with SABU in our center, and particularly the prevalences of bacteremia 

and infective endocarditis.  
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METHODS 
 
 

Study population and protocol 
 
We performed a retrospective study in the Centre Hospitalier Grenoble Alpes, a tertiary care 

center of 2,100 beds. Urine cultures yielding S. aureus between January 1st 2007 and December 

31st 2014 were retrieved retrospectively, and patients 15 years or older were included in the 

analysis. If a patient had more than one SABU episode, only the first was included. Patients 

with missing data were excluded. Polymicrobial urine culture (S. aureus with another pathogen) 

were included. 

We reviewed the medical records for included patients and collected relevant data: 

demographic characteristics, comorbidities (including urological ones: uro-genital 

abnormalities, definitive urinary derivation device), UTC status (indwelling urinary catheter, 

suprapubic catheter), recent history of urinary tract surgery/obstruction in the last 4 weeks 

(including kidney, prostatic, vesical, or urethral surgery, and double J stent), urine culture 

characteristics, blood culture results (when performed), creatinine and C-reactive protein (CRP) 

levels in blood, sensitivity to methicillin of the isolated S. aureus, other sites infected by S. 

aureus (if any), echocardiography (transthoracic (TTE) or transesophageal (TEE))(when 

performed), and survival at 1 month and 1 year. Infective endocarditis diagnosis was 

retrospectively retained according to the modified Duke Criteria (definite, possible or no 

endocarditis)(26). 

Urine and blood cultures were performed in the hospital bacteriology laboratory. Urine 

cultures were performed routinely on chromogenic growth agar media (BioMerieux®); 

identification and antibiogram of pathogens were made by automatized VITEK 2 system 

(BioMerieux®). Blood cultures were performed on BacT/Alert system (BioMerieux®), and 

incubated 5 days or until bacterial growth. 

Leukocyturia was defined by a leukocyte count over than 103/mL, and bacteriuria by a 

count over 103 CFU/mL.  
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SAB was defined by the isolation of S. aureus in at least one blood culture. Nosocomial 

bacteriuria was defined if the positive urine culture was made after more than 48 hours of 

hospitalization. 

The study was reviewed by the Ethical Committee from the local Center of Clinical 

Investigation (CECIC), not requiring obtaining informed consent on an individual basis due to 

the retrospective nature of the study.  

Statistical analysis 
 

Pearson chi square test, or Fisher’s exact test when needed, were used for comparing categorical 

data. Student t-test was used for the comparison of continuous variables. A p-value of less than 

0.05 was used for significance. 
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RESULTS 
 
 
During 8 years, around 140,800 urine samples were processed at our laboratory. Of the 63,360 

positive urine culture results, 951 (1.5% of positive urine cultures) yielded S. aureus. By 

comparison, E. coli was isolated in 23,443 cases (37%). As some patients had several positive 

samples, we only included 684 SABU episodes. In 453 sample (66,2%) S. aureus alone was 

found, whereas 231 were polymicrobial. 

Our population study was majority male (60.0%), with a mean age of 69.6±20 years. Forty-

three percent had urologic comorbidities and 22.8% had recently underwent a urologic 

procedure in the last 4 weeks. Urinary tract catheterization was noticed in 28.8% (either short 

or long term device). SABU was of community origin in 46.8%, and was due to methicillin-

resistant S. aureus in 30.7%. MRSA was significantly more frequent in case of UTC (37% vs 

24%, p = 0.001), and in case of hospital-acquired infection (34.8% vs 26.1%, p = 0.017). In our 

population, 408 (59.6%) underwent blood culture, which were positive in 122 (29.9%). In 86 

(70.5%), positive urine culture was performed before positive blood culture. 

 
Figure 2 Flow chart 

 

Four hundred and eight (59.6%) had at least one blood culture performed. Among them, SAB 

was detected in 122 patients (29.9%) (Figure 2). Table 1 displays the differences between the 
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patients with positive vs negative blood cultures (when performed). Population with or without 

SAB were not different for age, diabetes, urological comorbidities or procedure, community-

onset or nosocomial bacteriuria and bacteriuria count. There were more male patients in the 

positive blood culture group (76.2% vs 58.0%, p = 0.001). 

 

Table 1. Comparison between patients with positive and negative blood cultures. 

 Patients with S. aureus bacteriuria 
with blood cultures 

p value Patients characteristics 
 
 

Positive blood 
cultures for S. aureus 

n = 122 (%) 

Negative  
blood cultures 
n = 286 (%) 

Mean age (y) 72.3±17 71.0±19 0.988 

Male 92 (75.4) 165 (57.7) 0.001 
Community-onset 
bacteriuria 63 (51.6) 111(38.8) 0.051 

Presence of diabetes 31 (25.4) 68 (23.8) 0.772 
Presence of urologic 
comorbidities 45 (36.9) 125 (43.7) 0.254 

Presence of recent 
urological procedures 18 (14.8) 61 (21.3) 0.135 

Intravesical catheter 35 (28.7) 124 (43.3) 0.002 
Methicillin sensitivity: 
MSSA 91 (74.6) 182 (63.6) 0.042 

Polymicrobial bacteriuria 27 (22.1) 112 (39.1) 0.005 

Protein-C-reactive mg/L  172.4±118 96.3±84 < 0.001 

Creatininemia µMol 136.4±117 121.4±117 0.011 
Urine colony counta    

<104 CFU/mL 6 (4.9) 33 (11.7) 0.063 
104-105 CFU/mL 37 (30.3) 81 (28.6) 0.707 
>105 CFU/mL 76 (63.9) 168 (59.7) 0.505 

Leukocyturia countb    
<104 18(14.8) 19 (6.6) 0.002 
104-105 62 (50.8) 181 (63.3) 0.021 
>105 40 (32.8) 84 (28.3) 0.865 

30-day mortality 30 (24.6) 29 (10.1) 0.001 

1-year mortality 43 (35.2) 66 (23.1) 0.009 
NOTE. Data are no. (%) of patients, unless otherwise indicated. a. Data missing for 7 patients, b: Data missing 
for 4 patients 
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In univariate analysis, patients with positive blood cultures had significantly less UTC  

(28.7% vs 43.3%, p = 0.002), presented more frequently methicillin sensible S. aureus infection 

(74.6% vs 63.6%, p = 0.04), had more frequently a pure urine culture of S. aureus  

(87.9% vs 60.9%, p = 0.005), had a higher C-reactive protein blood level  

(172.4±118 mg/L vs 96.3±84 mg/L, p < 0.001) (Figure 3), and a higher creatinine blood level 

(136.4±117 µMol vs 121.4±117 µMol, p = 0.011) (Figure 4). The leukocyte urine count was 

not significantly different in the 2 groups (104.7 vs 105 l, p = 0.065).  

 

 
Figure 3 CRP level according to the diagnosis 
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Figure 4 Creatininemia level according to the diagnosis 

 
 

An echocardiography (TTE or TEE) was performed for 85 patients of the 122 with SAB 

(69.7%). In this population, an infective endocarditis was diagnosed in 47 patients (55.3%), 

with 19 definite cases and 28 possible cases (Figure 2).  

The table 2 shows the differences between patients with and without a diagnosis of infective 

endocarditis (definite or possible) among patients with SAB and in whom an echocardiography 

has been performed. In univariate analysis, patients with endocarditis had significantly less 

urological comorbidities (20.8% vs 56.8%, p = 0.002), had underwent less frequently a recent 

urological procedure (4.2% vs 24.3%, p = 0.020), and had a significantly higher blood CRP 

level (219.1±130 mg/L vs 136.5±96 mg/L, p = 0.002). There was no difference concerning age, 
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methicillin sensitivity, UTC, polymicrobial bacteriuria, blood creatinine level, leukocyte urine 

count, and bacteria urine count. 

 

Table 2. Comparison between patients with or without infective endocarditis among those with SABU and SAB. 

 Patients with SABU and SAB 
p value Patients characteristics 

 
IE 

N=48 (%) 
No IE 

N=37 (%) 
Mean age (y) 73.6±14 70±20 0.262 

Male 38 (79.2) 29 (75.7) 0.807 
Community-onset 
bacteriuria 33 (68.8) 13 (35.1) 0.002 

Diabetes 13 (27.1) 12 (32.4) 0.799 

Urologic comorbidities 10 (20.8) 21 (56.8) 0.002 
Recent urological  
procedures 2 (4.2) 9 (24.3) 0.020 

Intravesical catheter 8 (16.7) 12 (32.4) 0.130 
Methicillin sensitivity: 
MSSA 39 (81.3) 25 (67.6) 0.115 

Polymicrobial bacteriuria 13 (27.1) 8 (21.6) 0.703 

Protein-C-reactive mg/L   219.1±130 136.5±96 0.002 

Creatininemia µMol  138.4±126 116.0±83 0.209 

Urine colony counta    
<104 CFU/mL 3 (6.3) 1 (2.7) 0.787 
104-105 CFU/mL 16 (33.3) 12 (32.4) > 0.999 
>105 CFU/mL 28 (58.3) 24 (64.9) 0.787 

Leukocyturia countb    
<104 8 (16.6) 8 (21.6) 0.762 
104-105 27 (56.3) 14 (37.8) 0.142 
>105 13 (27.1) 13 (35.1) 0.573 

30-day mortality 14 (29.2) 2 (5.4) 0.012 
1-year mortality 21 (43.8) 5 (13.5) 0.034 
NOTE. Data are no. (%) of patients, unless otherwise indicated. a. Data missing for 1 patient, b: data missing 
for 2 patients 

Considering the incidence of SAB in patients with SABU (29.9%), and the incidence of IE in 

patients with SABU and SAB (55.3%), and if we arbitrarily assume that the groups of patients 

with and without diagnostic procedure (blood culture in case of SABU; echocardiography in 

case of SAB) are comparable, it is possible that several IE diagnoses have been missed.  
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Concerning the 34 patients with SABU and SAB and for whom no TTE nor TEE had been 

performed, a diagnosis of IE may have been missed in 18 (55.3%). Concerning the 276 patients 

who did not benefit blood culture, 83 (29.9%) may have SAB, and a diagnosis of IE may have 

been missed in 45 (55.3%).  
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DISCUSSION 
 
 

In our study, S. aureus was isolated in 1.5% of all positive urine culture, which is close 

to other reports (1.3%-4.1%)(9,10,13). The proportion of MSSA among SABU isolates was 

69.3%, consistent with the local ecology. 

 
SABU and SAB 

 
As a SABU may results from SAB, we aimed to study the patients with SABU in our 

center, to determine the prevalence of bacteremia and infective endocarditis in this population. 

We observed that 17.8% of patients with SABU had a diagnosis of SAB, and 29.9% if we 

consider the group in whom blood cultures were performed. Other authors report a lower 

proportion of SAB among patients with SABU, between 8,3% and 14,9%, but without reporting 

the amount of blood culture performance (9,12,27–30). Regarding our result, performing blood 

culture in patients with SABU appears to be crucial. Men were predominant in our SABU 

population (60.0%). Blood cultures were performed in men and women in not significantly 

different proportions (62.3% vs 55.5%, p = 0.087). Men presented SAB more often than women 

(35.8% vs 19.9%, p = 0.001); most of other cohort studied only male (veteran) patients 

(9,12,16,24) and could not analysis this factor.  

UTC has already been reported to be the main predisposing factor for SABU  

(OR 10.21 [2.99-34.81])(24). We observed that 28.8% of our patients had UTC, a lower 

proportion compared with other reports (42.9-82%), in particular the one concerning older and 

dependent patients (12)). In our study, blood cultures were more frequently negative in the UTC 

sub-group (77.8% vs 62.0%, p = 0.002). Yielding S. aureus in urine culture in a UTC context, 

may therefore results more frequently from ascendant device colonization. The trend we 

observed for a lower leukocyte urine count in the subgroup of bacteremic patients suggests a 

non-urinary origin of the S. aureus infection. The significant correlation found between CRP 

level and positive blood culture was expected. 
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SABU, SAB and IE 
 

We observed that 55.3% of patients with SABU and SAB who received an 

echocardiography had a diagnosis of IE (22.4% definite and 32.9% possible). The prevalence 

of IE among the patients with SABU and SAB patients, no matter of the performance of 

echocardiography, was 38.5% (15.6% definite, 23.0% possible). To our knowledge, this 

proportion of IE in patients with SABU is lower in all other studies, but they used different 

methods of data collection and analysis. Asgeirsson and al observed 18.8% of IE in a cohort of 

patients with SAB and SABU (18). Ekkelenkamp found 16.7% of IE if the SABU was 

diagnosed on the same day as SAB, but only 4% if SABU was diagnosed another day (within 

a 5 years period)(10). In our series, 69.7% of patients with SAB received an echocardiography. 

It is a higher proportion than reported in 2 recent SAB cohorts (INSTINCT: 39.8%, and SABG: 

57.4% (31)), but similar to a more recent SAB study by Le Moing and al (60%)(4). This result 

(a high proportion of patients with echocardiography) reflect good practices in our center, as 

echocardiography has been recommended for all SAB by some authors (5). We observed a 

trend of more MSSA in the IE sub-group (81.3% vs 67.6% p = 0.115), as Le Moing and al. 

showed in a prospective SAB study a more frequent IE proportion in their SAB community 

population (21%, OR : 2.9 (2.0-4.3)(4)). 

 As for SAB, the significant correlation between CRP level and IE diagnosed was 

expected. In previous reports, urological comorbidities or recent urological procedure have 

been associated with SABU (9,24). In patients with SABU but without these two characteristics, 

infective endocarditis is more frequent in our study. 

Several other studies have concerned SAB, and the clinical impact of a concomitant 

SABU. Between 7.8% and 16.3% of patients had SABU during SAB (10,18). Concomitant 

SABU was associated with an increased rate of endocarditis (OR 6.68), ICU admission (OR 

2.84) and complicated SAB (18,32). Chihara et al also identified SABU as a death risk factor 

(HR 2.9, p = 0.004)(17).  These results show that the isolation of S. aureus in urine may reflect 
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a more disseminated, severe disease. Even if Choi et al. did not observed any association with 

severity nor mortality, they found a link between SABU and a recent urology procedure, 

spondylitis, and (somehow confusingly) urinary infection (25).  

Because of the lack of data in most of medical files, we did not collect clinical signs of 

UTI (e.g., pollakiuria). This may have only limited impact on our results, as previous studies 

have shown that a majority of patients with SABU (60%-80%) do not have symptoms 

suggestive of UTI (33). “Real” UTIs due to S. aureus have been reported by some authors 

(10,12), and were always associated with vesical catheter or urologic abnormalities. In our 

result, we have identified two groups of patients: patients with urological comorbidities or 

recent urological procedure, who may have acquired S. aureus by an ascendant mechanism, and 

in which SABU occurs without other focus of infection; and patients in whom a hematogenous 

mechanism is probably involved and in whom SAB and IE should be searched. 

Our study has several limitations, mostly due to its retrospective and monocentric 

nature. Indeed, not all patients with SABU received blood culture, and not all patients with SAB 

received an echocardiography. This point could impact the exhaustiveness of our result, but 

reflects real practice. We did not determine whether patients received antibiotics at the time of 

blood culture: in case of antibiotic therapy, negative blood cultures may result from the 

antibiotic effect, not from the absence of bacteremia. Moreover, we did not take a control group 

(e.g., patients with urine cultures positive for another bacteria).  

However, this is the largest retrospective series of patients with SABU. Regarding our 

results, it appears that blood cultures are mandatory in SABU patients, particularly in case of 

high CRP level, high creatininemia level, no UTC, and low leukocyte urine count. Moreover, 

if these blood cultures reveal SAB, there is a high risk of IE, and TTE/TEE should be performed. 

Further prospective studies are needed to identify more precisely which patients are most at 

risk. 
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