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Summary

 A case of bacteremia with the fastidious bacteria Actinomyces urogenitalis following lengthy urinary 

retention is reported in a sixty year-old man. In 2013 the first case of bacteremia due to A. urogenitalis was A
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presented, secondary to a tubo-ovarian abscess following transvaginal oocyte retrieval. To the best of our 

knowledge this is the first male bacteremic episode involving A. urogenitalis related to a urinary tract 

focus. The patient had no prior urogenital medical history. Extensive susceptibility testing was done on 

isolates from urinary and blood cultures. The organism exhibited fluoroquinolone resistance, but was 

susceptible to most other antibiotics used in the treatment of urinary infections. Due to its unusual growth 

requirements infections with A. urogenitalis are most likely an underdiagnosed entity.

Introduction

 The number of described Actinomyces species has increased considerably within the last two decades. In a 

recent review 26 human Actinomyces species were listed (1). Classical actinomycosis is usually attributed 

to infection with Actinomyces israelii, Actinomyces gerencseriae, and Actinomyces graevenitzii, but a wide 

range of Actinomyces species has been reported with increasing frequency as causes of infection at various 

body sites (1).  Actinomyces urogenitalis was first described in 2000 by Nikolaitchouk et al. (2). The 

taxonomic name refers to the initial description and designation based on three strains isolated from urine, 

urethra and vaginal secretions (2). Although A. urogenitalis has been known since 2000, only few reports 

on its involvement in human disease have been published. In 2013 the first case of bacteremia due to A. 

urogenitalis was presented, secondary to a tubo-ovarian abscess following transvaginal oocyte retrieval (3). 

To the best of our knowledge this is the first male bacteremic episode involving A. urogenitalis related to a 

urinary tract focus.

Case Report

  A sixty year-old man with uncomplicated type 2 diabetes was admitted to the emergency department with 

urinary retention and self-observed macroscopic hematuria. The patient had been experiencing intermittent 

oligodysuria over a period spanning several months. The symptoms had worsened in the days prior to 

admission and culminated in urinary retention upon the day of admission. Clinical examination of the 

patient revealed swelling of the tissue surrounding the scrotum and penis and tenderness above the bladder 

region. The swelling was not caused by paraphimosis. Urinary retention was alleviated using a urinary 

catheter. Inspection of the urine sample revealed no macroscopic signs of hematuria or infection. The 

remaining objective physical examination was without pathological findings. The patient was clinically 

stable and afebrile. Laboratory analysis demonstrated a slightly elevated leukocyte count of 12.2 * 109/L 

(reference interval 3.5 – 8.8 * 109/L) and a significantly elevated C-reactive protein of 228 mg/L (reference 

interval < 8 mg/L). The kidney function was moderately affected with an elevated creatinine of 160 µmol 

/L (reference interval: 60-105 µmol /L) and an estimated glomerular filtration rate (eGFR) of 40 / 1,73m² A
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(CKD-EPI). Urogenital ultrasound revealed:”Edema in the right testis without signs of orchitis. 

Subcutaneous scrotal phlegmonous edema without evident abscess formation”. 

 Antibiotic treatment with mecillinam 400 mg x 3 daily administered intravenously (i.v.) was initiated. 

Swelling was reduced using ice packages. Intravenous isotonic saline was administered to treat prerenal 

azotemia. Blood cultures and a urine specimen were sent for microbiological examination. Significant 

improvement of inflammatory biomarkers and kidney function was registered after initial treatment. 

Swelling of the tissue surrounding the scrotum and penis was also greatly reduced. The patient was 

discharged after 7 days due to personal issues. The antibiotic treatment plan upon discharge was changed to 

orally administered pivampicillin 500 mg x 3 for 14 days.  The patient displayed persistent intermittent 

urinary retention during his hospital stay and was offered a temporary urinary catheter upon discharge but 

declined. 

 A clinical checkup was scheduled one month later. The patient was examined for infra-vesical obstruction 

using transrectal ultrasound (TRUS) and manual palpation. Both examinations deemed the prostate gland to 

be of normal size and morphology. These finding were further substantiated by a prostate specific antigen 

(PSA) level of 0.5 µg/L (ref < 4 µg/L age adjusted). A tentative diagnosis of underactive bladder was 

proposed. Fluid restriction and treatment with alfa-blocker (Alfuzosin 10 mg daily) was initiated. No 

symptoms of the infection remained at the clinical checkup. 

Microbiology
 On the second day of incubation 2 of 3 blood culture bottles (1 BACT/ALERT® FAN Aerobic and 1 

BACT/ALERT FAN® Anaerobic bottle - Biomérieux) became positive. Microscopy revealed Gram-

positive, non-acid-fast, non-motile, straight to slightly curved rod-shaped bacteria. When grown in ambient 

air supplemented with 5% CO2 on chocolate agar, and on Danish Horse-blood Agar, the culture showed 

pin-point colonies after 24 hours of incubation. After a period of 3-4 days colonies of approximately 3 mm 

in diameter appeared. These colonies had a white, creamy, round and convex appearance. Interestingly 

while incubated in an anaerobic atmosphere, on chocolate agar, colony morphology changed on day 9 to 13 

and became increasingly molar tooth-like in appearance (Fig 1). The urinary sample was initially without 

growth, but subsequent culturing in ambient air supplemented with CO2 revealed the presence of A. 

urogenitalis (105 CFU/ml) in conjunction with Aerococcus urinae (103 CFU/ml).  

 Mass spectrometry (Bruker Daltonics using MBT Compass software version 4.1 that contains 6903 

MSP´s) identified the strain as A. urogenitalis with a score of 1.91 (with 8 identical hits and a distance of 

0.6 until next best taxon match (Staphylococcus simiae)). Broth microdilution susceptibility testing was 

done using Gram Positive Sensititre™ panels GPN3F, GPALL1F, ST6F and DKSSP2 (Thermo Scientific, 

East Grinstead, UK) according to the manufacturer´s instructions. Minimal inhibitory concentrations (MIC) A
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were interpreted following the guidelines of the European Committee on Antimicrobial Susceptibility 

Testing (EUCAST) (http://www.eucast.org/clinical breakpoints/;accessed 22 April 2019) and of Clinical & 

Laboratory Standards Institute (CLSI guidelines) (https://clsi.org/standards/products/microbiology/; 

accessed 22 April 2019). These indicated susceptibility to beta-lactams, macrolides, linezolid, vancomycin, 

trimethoprim/sulfamethoxazole, and quinupristin/dalfopristin. The MICs of ciprofloxacin and tetracycline 

indicated resistance and for clindamycin the testing revealed intermediate susceptibility. Results are 

displayed in table 1.

 

Discussion
 Reviews and case stories often reports Actinomyces organisms as common inhabitants of the mouth, gut, 

genitourinary tract, and skin. Different Actinomyces species are found to be frequent colonizers of most 

ecological niches of the human body, though misidentifications with other taxons belonging to the phylum 

Actinobacteria may have occurred (1).  Actinomyces species found in the human (female) urogenital tract in 

the absence of actinomycetal infection include A. meyeri, A. neuii, A. radingae, A. turicensis, and A. 

urogenitalis (1). However, human infections with Actinomyces species are rarely described, at least in 

Western populations (4). 

The introduction of advanced microbiological techniques, have resulted in an increased awareness of 

Actinomyces and other Gram-positive, non-sporeforming bacilli in clinical microbiology (5)(6). 

Actionomyces turicensis has been reported in clinical samples of urethritis and cystitis, A. neuii has been 

associated with urinary tract infection, A.europaeus  with cystitis or purulent urethritis (7) and A. 

urogenitalis in clinical samples from urethra and urine (5)(6)(7). Actinomyces species, including A. 

urogenitalis, appear to play a role in IUCD-associated pelvic actinomycosis and certain gynecologic 

procedures may predispose an individual to complications with Actinomyces organisms (3). In addition to 

Actinomyces spp. other fastidious Gram-positive taxons have been recognized as etiological agents of 

urogenital infections, i.e. Actinotignum schaalii (a taxon closely related to the members of the genus 

Actinomyces) as well as the species Aerococcus urinae and the less frequently recognized Aerococcus 

sanguinicola (8). Interestingly, A. urinae was detected in addition to A. urogenitalis in the urine of this 

patient but not in the blood cultures. The two Aerococcus species are well recognized etiological agents of 

urinary tract infection and both species have been associated with bacteremic/septicemic episodes and in 

rare instances A. urinae has given rise to infective endocarditis (9). The patient had been experiencing a 

prolonged period of urinary retention prior to the infection. Urine is normally sterile, and the normal flow 

of urine usually prevents bacteria from infecting the urinary tract. With urinary retention, the abnormal 

urine flow gives bacteria a chance to infect the urinary tract (The National Institute of Diabetes and A
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Digestive and Kidney Diseases Health Information Center, U.S. Department of Health and Human 

Services, https://www.niddk.nih.gov/). Thus, it is plausible that this was, if not the cause, then a 

contributing factor to the infection. 

When Actinomyces species are recognized in urine specimens other bacteria are usually present, and only 

slightly elevated levels of leukocytes are observed in urine (1). In this case a slightly elevated blood 

leukocyte count and significantly elevated C-reactive protein levels were observed in addition to a 

moderately affected kidney function. The observations and clinical findings illustrates the often very 

diverse clinical courses infections with many microorganisms may take, going from being relatively 

unnoticed to having more systemic effects. 

 Matrix-assisted laser desorption-ionization mass spectrometry (MALDI-TOF MS) examination has 

revolutionized bacterial strain identification with respect to speed and accuracy. Several recent publications 

demonstrate the ability of MALDI-TOF MS to correctly and rapidly identify Actinomyces 

spp.(10)(11)(12)(13). In this particular case MALDI-TOF MS identified the A. urogenitalis with a high 

degree of certainty. Maldi-TOF MS identification convincingly produced a score of 1.91 (with 8 identical 

hits and a distance of 0.6 until next best taxon match which was a Staphylococcus simiae). The setup is 

very robust for identification  (14) but detection is influenced by the choice of growth conditions. Urine 

samples are usually only incubated in ambient air conditions, and recognition of fastidious organisms, such 

as A. urogenitalis, A. schaalii and A. urinae or A. sanguinicola, may be missed altogether.

Our A. urogenitalis strains were widely susceptible to several classes of antibiotics, as previously 

reported (15). A. urogenitalis exhibited low minimal inhibitory concentrations (MIC) to β-lactams, 

erythromycin, daptomycin, rifampicin, tigecycline and linezolid (table 1). The strain exhibited high MICs 

to fluoroquinolones i.e. moxifloxacin and ciprofloxacin, as previously reported (6)(3)(15). In the study by 

Barberis et al. (15) 11 of 11 strains of A. urogenitalis were highly resistant to ciprofloxacin and 

levofloxacin and 8 of 11 strains resistant to clindamycin, though without the definite resistance mechanism 

being outlined. It would appear that A. urogenitalis is very susceptible to a wide range of antibiotics used in 

treating urinary tract infections. Empiric treatment is often instituted after sample is taken, and unless the 

unusual growth requirements of this organism is taken into account, a second chance to provide samples 

will most likely be missed altogether. 
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Antimicrobial agent MIC (mg/L) Interpretation

β-lactams

Penillin G 1 S1

Ampicilllin 0.5 S1

Amoxicillin/clavulanic acid ≤2/1 S1

Cefoxitin ≤4 S2

Cefuroxime ≤0.5 S2

Ceftriaxone ≤0.125 S2

Cefotaxime ≤0.125 S2

Cefepime ≤0.5 S2

Ceftaroline ≤0.5 S2

Ceftobiprole ≤0.5 S2

Ertapenem ≤0.5 S1

Meropenem ≤0.25 S1

Fluoroquinolones

Ciprofloxacin >2 R2

Gatifloxacin 2 NA

Moxifloxacin 2 NA

Levofloxacin 4 NA

Norfloxacin >8 NA

Aminoglycosides

Gentamicin ≤1 NA

Tetracyklines

Tetracycline >16 R2

Tigecycline 0.125 NA

Macrolides

Erythomycin ≤0.25 S2

Azithromycin ≤0.25 S2

Lincosamides

Clindamycin 2 I2

Oxazolidinones

Linezolid 1 S2
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Table 1. Antibiotic susceptibility of the Actinomyces urogenitalis strain.

1) Interpretation according to Eucast guidelines - Clinical breakpoints for bacteria version 9.0, 2019. 

2) Interpretation according to CLSI guidelines. (CLSI. Performance Standards for Antimicrobial 

Susceptibility Testing. 29th ed. CLSI supplement M100, Wayne, PA, USA: Clinical and Laboratory 

Standards Institute; 2019) S, susceptible; R, resistant; I, intermediate; NA, Not available 

Glycopeptides

Vancomycin 0.5 S1

Rifamycins

Rifampicin ≤0.25 NA

Other groups

Mupirocin >256 R

Trimethoprim/sulfamethoxazole ≤0.5/9.5 S2

Daptomycin 2 NA

Fusidic acid ≤0.5 NA

Chloramphenicol 2 NA

Quinupristin/dalfopristin 1 S2

Nitrofurantoin ≤32 NA
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Figure 1 – A. urogenitalis colonies displaying molar tooth-like

 morphology on day 9 when grown in an anaerobic atmosphere
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