
We report an outbreak of healthcare-associated prostatitis in-
volving rare environmental pathogens in immunocompetent 
patients undergoing transrectal prostate biopsies at Hôpital 
Édouard Herriot (Lyon, France) during August 13–October 
10, 2014. Despite a fluoroquinolone-based prophylaxis, 5 
patients were infected with Achromobacter xylosoxidans and 
3 with Ochrobactrum anthropi, which has not been reported 
as pathogenic in nonimmunocompromised persons. All pa-
tients recovered fully. Analysis of the outbreak included case 
investigation, case–control study, biopsy procedure review, 
microbiologic testing of environmental and clinical samples, 
and retrospective review of hospital records for 4 years be-
fore the outbreak. The cases resulted from asepsis errors 
during preparation of materials for the biopsies. A low-level 
outbreak involving environmental bacteria was likely present 
for years, masked by antimicrobial drug prophylaxis and a 
low number of cases. Healthcare personnel should promptly 
report unusual pathogens in immunocompetent patients to 
infection control units, and guidelines should explicitly men-
tion asepsis during materials preparation.

The diagnosis of prostate cancer relies heavily on tran-
srectal ultrasound-guided prostate biopsy (TUPB), 

which 0.1%–0.3% of the total population undergoes each 
year in developed countries. An estimated 1 million biop-
sies are performed annually in the United States (1) and 
≈63,000 in France (2). This invasive practice, essential to 
diagnose prostate cancer properly and to guide future treat-
ment, takes several prostate samples by means of a biopsy 

needle, which passes through the intestinal barrier. This 
process makes proper asepsis challenging, and the attack 
rate of iatrogenic urinary tract infections (UTIs) after bi-
opsy is ≈3%, although rates vary for different countries and 
clinics (3). Endogenous gram-negative bacteria, mostly 
Escherichia coli, are the main causative agents of com-
plications after prostate biopsies (4). Antimicrobial drug 
prophylaxis is recommended for patients undergoing these 
procedures, mostly to reduce risk of infection. However, 
the choice of antimicrobial drug is always a compromise 
because a single drug cannot target all microorganisms 
(5–7). Fluoroquinolones targeting digestive gram-negative 
bacteria are the most common choice (3,8,9), as described 
in relevant guidelines (10,11).

Reports of a few outbreaks resulting from nonsterile 
handling of materials or inadequate procedures (12–14) 
have involved unexpected pathogens, such as naturally oc-
curring environmental bacteria that are antimicrobial-drug 
resistant. These pathogens’ resistance to antimicrobial pro-
phylaxis could theoretically facilitate outbreaks caused by 
asepsis errors. We investigated an outbreak of healthcare-
associated UTIs occurring after prostate biopsies to stop its 
spread and determine its causes and risk factors.

Materials and Methods 

Outbreak Description and Setting
In October 2014, the urology team of Hôpital Édouard Her-
riot, a teaching hospital with ≈850 beds, located in Lyon, 
France, alerted the radiology department that in the previ-
ous 3 weeks, 6 patients had dysuria and UTIs involving un-
usual pathogens <10 days after each had a prostate biopsy. 
The radiology department, which performed the biopsies, 
asked the hospital infection control unit to investigate, and 
the investigation began immediately.

Of the 6 initial case-patients, 4 had Achromobacter xy-
losoxidans UTIs and 2 had Ochrobactrum anthropi UTIs, 
all occurring after a TUPB. The radiology department per-
forms ≈450 biopsies per year, all in the same ultrasound 
room. According to hospital records, ≈1% of patients call 
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back to report symptoms of infections and need to submit 
urine or blood cultures within 15 days after biopsy.

Biopsy Protocol
All biopsies were preceded by a single dose of antimicrobial 
drug prophylaxis (400 mg ofloxacin), as recommended by 
national guidelines at the time of the procedures (11). As a 
preliminary step, nonsterile sponges were soaked in a 0.9% 
solution of sodium chloride (NaCl) and placed in small plas-
tic cases on a table beside the patient. During the first part of 
the procedure, the main operator undertook transrectal ultra-
sonography with a probe covered by an inner layer of gel, a 
protective plastic sheath, and an outer layer of gel. During 
the second part of the procedure, a needle guide was mount-
ed on top of the plastic sheath, and the operator worked 
the automatic biopsy gun with his or her main hand, while 
holding the ultrasound probe with the other hand. After a 
sample was taken, the needle was scraped against one of the 
sponges to remove the biopsy core (Figure 1, panels A, B); 
the needle was then reused until all relevant samples were 
obtained. At the end of the procedure, the integrity of the 
probe sheath was checked, and all equipment was discarded 
or sanitized. Patients were advised to call their radiologist 
or urologist if they had fever, pain, difficulty urinating, or 
prolonged bleeding.

Case–Control Study and Retrospective Surveillance
Administrative, clinical, and microbiologic records of all pa-
tients who underwent a TUPB at the hospital during Septem-
ber 1–October 31, 2014, were reviewed to find putative ad-
ditional cases. The urology team was also asked to report any 
additional cases found as a result of systematic postbiopsy fol-
low-up consultation. Confirmed cases were defined as patients 
having fever, pain, or dysuria and a positive urine or blood 
culture requested <15 days after biopsy that showed presence 
of A. xylosoxidans or O. anthropi infection. Controls were 
all patients who underwent a TUPB in the same ultrasound  

room during the same 2-month period but who were not 
asked to submit a blood or urine culture. Possible cases were 
retrospectively defined as patients for whom a clinician had 
requested >1 urine or blood culture <15 days after biopsy, 
regardless of the result, because of a clinical suspicion of 
prostatis (i.e., presence of fever, pain, or dysuria). Possible 
cases were not included in our statistical calculations.

Temporal distribution of cases involved an index case 
that occurred in August 2014, a month before the other 
cases occurred in September and October 2014 at a rate of 
≈2 per week. All possible control-patients (n = 44) whose 
biopsies occurred between the first and last case of the Sep-
tember–October cluster were included. In addition, 6 tem-
porally matched control-patients were included for the Au-
gust case-patient; these patients were biopsied on the same 
day or <1 week before the case-patient.

Records were reviewed to assess organizational risk 
factors (e.g., operator identity or order in which patients had 
biopsies during the day) and individual features (e.g., pa-
tient age or histologic evidence of localized inflammation). 
Retrospective surveillance was also conducted by access-
ing an electronic database that contained dates and patient 
names for all prostate biopsies in the radiology unit and that 
contained dates, patient names, and results (i.e., species and 
antibiograms) for all blood and urine cultures in the hospital 
network laboratory during January 2011–November 2014. 
Records for November 2014–March 2015 were similarly 
analyzed to confirm the clinician-reported absence of new 
cases after implementation of corrective measures.

Microbiologic Methods and Molecular Typing
All biopsy materials were investigated microbiologically. 
Tap water was gathered in sterile containers (Dominique 
Dutscher, Brumath, France). Sterile cotton swabs (Biolys, 
Taluyers, France) were used for transducer probe and sink 
drain samples. Worktop and handwashing sink samples 
were plated on Count Tact Agar plates (bioMérieux, Marcy 
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Figure 1. Application of biopsy 
needle on sponge used during 
transrectal ultrasound-guided 
prostate biopsy. A) Needle before 
scraping a biopsy core on sponge; 
B) needle after scraping to detach a 
biopsy core on sponge.
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l’Etoile, France). For A. xylosoxidans and O. anthropi, tryp-
ticase soy broth (TSB) was used as preenrichment broth, 
supplemented with cetrimide (2 g/L) for A. xylosoxidans 
and amoxicillin (10 mg/L) for O. anthropi. Brain–heart in-
fusion (BHI) enrichment broth, supplemented with aztreo-
nam (32 mg/L) and vancomycin (32 mg/L), was also used 
for both bacteria, as described (15).

For each species, 200 mL of tap water and 0.9% ster-
ile NaCl were filtered through sterile 0.45-μm membrane 
filters (Millipore, Darmstadt, Germany). The membrane 
was placed either on plate count agar enriched with cet-
rimide (2 g/L) or on trypticase soy agar (TSA) enriched 
with amoxicillin (10 mg/L). Sponges, reused soaking con-
tainer, probe, gel, plastic cases, and drain swab samples 
were first enriched with 10 mL of TSB supplemented with 
either cetrimide or amoxicillin for 48 h at 30°C or with BHI 
supplemented with aztreonam for 72 h at 37°C. One drop 
of each enrichment culture (i.e., TSB and centrimide, TSB 
and amoxicillin, and BHI and aztreonam) was respectively 
plated on TSA supplemented with cetrimide; on TSA sup-
plemented with amoxicillin and incubated for 48 h at 30°C; 
and on MacConkey agar and incubated for 48 h at 37°C. 
Count Tact Agar plates were incubated for 7 days at 30°C.

Isolates were identified phenotypically by API 20NE 
and API 20E strips (bioMérieux) for non-Enterobacteri-
acae and Enterobacteriacae, respectively. Identification 
was confirmed by matrix-assisted laser desorption/ioniza-
tion time-of-flight mass spectrometry with the VITEK MS 
system (bioMérieux).

The macrorestriction profile of the total DNA of 
the clinical and environmental isolates was charted by 
pulsed-field gel electrophoresis (PFGE) (CHEF-DR III, 

Bio-Rad, Hercules, California), as described (16). XbaI 
and SpeI served as restriction enzymes for A. xylosoxi-
dans and O. anthropi, respectively. We ensured that the 
gels were comparable by including Staphylococcus au-
reus strain NCTC 8325 (including SmaI as the restriction 
enzyme) for reference. We compared PFGE patterns by 
visual inspection.

Statistical Analysis
Descriptive statistics, including median and interquartile 
ranges, were computed for quantitative variables. Cat-
egorical data were compared by using the Fisher exact 
test and quantitative data by using the Mann-Whitney U 
test. Statistical analysis was conducted with R statistical 
software (17). All tests were 2-tailed, and p values <0.05 
were considered statistically significant. Logistic regres-
sion was performed with general linear models with bias 
reduction as implemented in R, brglm (18,19). Multiple 
logistic regression that used an entry threshold of p = 0.15 
and a backward elimination cutoff of p = 0.05 searched 
for factors that correlated independently with infection. 
Interactions between variables in the resulting model 
were also tested.

Results

Clinical Course
We identified 8 confirmed case-patients: 1 was biopsied 
on August 13, 2014; the other 7 were biopsied during Sep-
tember 12–October 10 and were evenly distributed during 
that period. An additional 2 possible case-patients with 
no microbiologic evidence of infection were biopsied on  
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Table 1. Clinical	and	microbiologic	history	of	the	8	confirmed	cases	in	the	cluster	of	Achromobacter xylosoxidans and	Ochrobactrum 
anthropi infections	occurring	after	prostate	biopsies,	France,	2014* 

Characteristic 
Patient	ID 

1 2 3 4 5 6 7 8 
Date	of	biopsy Aug	13 Sep	12 Sep	15 Sep	30 Sep	30 Oct	3 Oct	8 Oct	10 
Patient	age	at	onset,	y 66 60 59 62 65 54 68 69 
Days	between	biopsy	and	urinalysis 13 2 3 10 3 6 8 7 
Highest	fever	level,	°C 39 39 38.5 38.6 39.1 NR 39 38.3 
Localized	symptoms No Yes No Yes No NR Yes No 
Hospitalization Yes Yes Yes Yes Yes No No No 
Urine	culture	result Negative A. xyl A. xyl A. xyl A. xyl O. ant A. xyl O. ant 
Blood	culture	result O. ant A. xyl A. xyl NA A. xyl NA NA NA 
Curative antimicrobial treatment† Yes Yes Yes Yes Yes NR Yes No 
Apyrexia	without	effective antimicrobial	drug Yes No Yes No Yes NR Yes Yes 
Immunosuppressive	drugs Yes No No No No No No No 
*A. xyl,	Achromobacter xylosoxidans;	NA,	cultures	not	requested;	NR,	not	recorded;	O. ant,	Ochrobactrum anthropi. 
†All patients received a single dose of 400 mg ofloxacin. Most received curative treatments: Patient	1,	2	g	ceftriaxone/d	intravenously	for	3	d;	then	200	mg	
ofloxacin/d	orally	for	10	d.	Patient	2,	ceftazidime,	modalities	unknown	(treated	outside	the	university	hospital	network).	Patient	3,	2	g	ceftriaxone	1 
intravenously;	then	200	mg	ofloxacin	2/d	orally for	15	d.	Patient	4,	2	g	ceftriaxone/d	intravenously	for	3	d;	then	1,200	mg	amikacin	1 intravenously;	then	
800/160	mg	co-trimoxazole	2/d	orally	for	15	d.	Patient	5,	2	g	ceftriaxone/d	intravenously	for	3	d;	then	4	g	piperacillin	3/d	intravenously	and	800/160	mg	
co-trimoxazole	3/d	orally	for	4	d;	then	co-trimoxazole	for	15	d.	Patient	7,	1	g	ceftriaxone/d	intravenously	for	2	d	and	200	mg	ofloxacin	2/d	orally	for	21	d.	
Antibiogram	of	A. xylosoxidans for	patients	2,	3,	4,	5,	and	7	showed	sensitivity	to	amoxicillin,	ticarcillin,	piperacillin	(with	or	without	β-lactamase	inhibitors),	
ceftazidime,	colistin,	co-trimoxazole, and	carbapenems	and	resistance	to	cefalotine,	cefoxitine,	cefotaxime,	cefepime,	aminoglycosides,	quinolones,	
tigecyclin,	fosfomycin, and	rifampin.	Antibiogram	of	O. anthropi for	patient	1	showed	sensitivity	to	carbapenems,	aminoglycosides,	ciprofloxacin,	
tigecyclin,	rifampin,	and	co-trimoxazole	and	resistance	to	amoxicillin,	ticarcillin,	piperacillin	(with	or	without	β-lactamase	inhibitors),	cefalotine,	cefoxitine,	
cefotaxime,	ceftazidime,	cefepime,	aztreonam,	norfloxacin,	and	fosfomycin.	Antibiogram	of	O. anthropi for	patient	8	was	the	same	as	for	patient	1	except	
for	sensitivity	to	norfloxacin.	In	hindsight,	co-trimoxazole should	probably	have	been	used	as	first-line	therapy.	 
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October 6 and 7 (Table 1). On the basis of confirmed cas-
es, the attack rate during August 13–October 10 was 9.4% 
(8/85 patients). At the height of the outbreak (i.e., Sep-
tember 12–October 10), the rate was 13.2% (7/53). These 
rates compare with a baseline long-term rate of 1.4% 
(27/1,927 patients) for endogenous postbiopsy infections, 
which are defined as cultures collected <15 days post-
biopsy and growing no environmental bacterial strains 
(determined from hospital records for January 2011– 
August 2014).

Of the 10 confirmed and possible case-patients, 6 were 
hospitalized. None were in intensive care, and all recovered 
fully. Five patients were infected with an A. xylosoxidans 
strain resistant to ceftriaxone and ofloxacin; 3 of these pa-
tients reached apyrexia within 48 hours of treatment initiation 
with ceftriaxone (2 g/24 h), ofloxacin (400 mg/24 h), or both, 
as first-line regimens, despite the in vitro resistance to these 
agents. Three patients had O. anthropi infection; 1 received 
no curative antimicrobial drug treatment. The first outbreak 
patient (biopsied on August 13) had O. anthropi bacteremia 
and was a kidney-transplant recipient. The 2 possible case-
patients with no identifiable culture also recovered quickly.

Onsite Investigation
Facility inspection and a review of practices identified 
mistakes in the sterile handling of sponges, which were 
sometimes accidentally touched by an aide with contami-
nated hands (aide 1 in Table 2). The container in which the 
sponges were soaked was reused from day to day, report-
edly for up to several weeks. The container was commonly 
left overnight with sponges inside and never completely 

dried during the course of use. Other practices causing risk 
included application of nonsterile gel on the outer layer of 
the ultrasound probe and lack of a proper log of probe dis-
infection procedures.

The plastic container was identified as a likely source 
of environmental contamination of the biopsy needle, with 
bacteria being spread by the sponges. The container was 
immediately taken for microbiologic examination and re-
placed by sterile single-use cups. Biopsies continued to be 
performed while the investigation continued.

Samples were also collected from the sterile saline 
flask periodically used to refill the container and from the 
plastic cases; sponges (dry and soaked); ultrasound gel; 
transducer probe; tap water; and biopsy room environment 
(i.e., worktop, sink, and drain). A total of 52 samples were 
collected from 20 soaked sponges, 6 dry sponges, 2 plastic 
cases, 1 NaCl 0.9% flask, 1 ultrasound gel bottle, 4 water 
samples, and 18 surfaces.

Microbiologic Studies and Molecular Typing
All samples tested negative except for sponges retrieved 
from the saline-filled plastic container; those samples tested 
positive for 5 bacterial species: A. xylosoxidans, O. anthropi, 
Stenotrophomonas maltophilia, Roseomonas mucosa, and 
Enterobacter cloacae. Neither the dry sponges nor the ster-
ile NaCl 0.9% flask used to soak them was contaminated. Of 
the 5 bacterial isolates, only A. xylosoxidans was resistant 
to fluoroquinolones. PFGE confirmed that all 5 patients in-
fected by A. xylosoxidans were contaminated by the same 
strain (Figure 2). However, the clinical and environmental 
O. anthropi isolates had different PFGE profiles.
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Table 2. Characteristics	and	risk	factors	of	patients	and	controls	in	the	study	of	an	outbreak	of Achromobacter xylosoxidans and	
Ochrobactrum anthropi infections	occurring	after	prostate	biopsies,	France,	2014* 

Variables	 Cases,	n	=	8 Controls,	n	=	50 p	value Crude	OR	(95%	CI) 
Adjusted	OR	
(95%	CI) 

Quantitative	variables,	median	(IQR)†  
 Age,	y 63.5	(59.6–67.2) 67.1	(60.4–73.7) 0.12 0.55 (0.180–1.43)‡ – 
 Prostate-specific	antigen,	µg/L 6.94	(6.22–8.5) 6.0	(4.61–8.0) 0.3 1.36	(0.429–3.39)‡ – 
 Prostate	size,	mL§ 40.0	(30.5–54.0) 37.2	(26.2–58.8) 0.39 1.28	(0.680–2.37)‡ – 
 No.	cores	sampled	 14.5	(12.8–15.2) 15.0	(13.2–15.8) 0.92 0.97	(0.694–1.20)‡ – 
Categorical	variables,	no. (%)¶	      
 Organizational	factors      
  Previous	unaffected	patient	that	day# 0	 31	(62) 0.001 0.04	(0.000–0.319) – 
  First	patient	of	the	day	 7	(87.5) 14	(28) 0.002 12.6	2.44–353) 14.5	(2.49–558) 
  Operator	A	 5	(62.5) 9	(18) 0.02 6.86	1.56–43.0) 8.49	(1.55–104) 
  Aide	1	alone	 7	(87.5) 27	(54) 0.12 4.27	(0.844–116) – 
 Physiologic	factors      
  Previously	had	biopsy	 4	(50) 41	(82) 0.07 0.23	(0.044–1.08) – 
  Inflammatory	histology	 2	(25) 5	(10) 0.24 3.18	(0.373–17.9) – 
  Previous	localized	treatment**	 0	 10	(20) 0.33 0.23	(0.000–2.09) – 
  Neoplasic	histology	 5	(62.5) 41	(82) 0.34 0.36	(0.075–2.04) – 
*HIFU,	high-intensity	focused	ultrasound;	OR,	odds	ratio;	–,	not	included	in	the	final	multiple	regression	model.	 
†p values determined by using the Mann-Whitney	U	test.	 
‡For	every	additional	10	y	in	age,	5	µg/L	(prostate-specific	antigen),	20	mL	(prostate	size),	and	additional	core	(number	of	cores). 
§n	=	6	for	cases,	n	=	44	for	controls. 
¶p	values	determined	by	using	Fisher	exact	test.	 
#This	variable was	not	included	in	the	multiple model	because	it	was	closely	correlated	wtih the variable “first patient of the day.” 
**Resection	or	HIFU. 
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Infection Control Measures and Outbreak Termination
On the day of the alert, investigators conducting facility 
inspection identified the plastic container as a potential 
hazard and removed it from use. Beginning the follow-
ing morning, the sponges were soaked in sterile cups, and 
a new cup was used for each patient. In early 2015, all 
sponges were systematically sterilized before being placed 
for soaking in sterile single-use cups. Radiology staff were 
retrained in clean and sterile handling of materials. No mi-
crobiologically confirmed infections occurred during Octo-
ber 10, 2014–March 30, 2015.

Case–Control Study
Case–control investigation determined that among poten-
tial risk factors considered (Table 2), first procedure of the 
day and identity of the main operator were associated with 
increased infection risk (adjusted odds ratio 14.5 [95% CI 
2.49–558] and 8.49 [95% CI 1.55–104], respectively). No 
other significant differences between case-patients and 
control-patients were apparent; an interaction term variable 
was also considered and was not statistically significant. 
A sensitivity analysis, whether it included possible cases 
or excluded August cases and controls, retained the same 
variables in the final model (data not shown).

Retrospective Surveillance
After being informed by radiology staff of prolonged spo-
radic reuse of the plastic containers, we reviewed databases 
for January 2011–August 2014 for TUPBs and blood or 
urine cultures, looking for past cases involving 1 of the 
5 species isolated from the container or other rare, envi-
ronmental, waterborne pathogens. For 32 (1.7%) of 1,927 

patients undergoing the procedure, a blood or urine sample 
was taken <15 days after the biopsy. Overall, cultures for 
23 of the 32 patients were negative; among the other 9 pa-
tients, 2 had positive urine cultures with >2 bacteria (sug-
gesting contamination by digestive flora), 1 had Klebsiella 
pneumoniae, 1 had E. coli, 1 had O. anthropi (patient 1 
from Table 1), and 4 had S. maltophilia (1 of the 5 species 
found in the container) (Table 3).

During 2011 and 2012, four S. maltophilia cases clus-
tered in 2 pairs, for which TUPBs occurred 19 days and 45 
days apart. The first pair of patients had identical antibio-
grams, indicating that they were likely infected by the same 
strain. Minor differences were found in the antibiograms 
of the second pair. All strains were resistant to fluoroqui-
nolones and third-generation cephalosporins. No compli-
cations occurred. All 4 patients were the first to undergo a 
biopsy on the day of their procedure.

Discussion
Our investigation showed that an outbreak of infections 
with uncommon pathogens after TUPBs in a radiology 
clinic resulted from inadequate preparation of supplies for 
the procedure. An aide seems to have accidentally con-
taminated a container, and its prolonged reuse for soaking 
small sponges enabled proliferation of uncommon water-
borne pathogens and contamination of the sponges. For 
each patient, the biopsy needle was repeatedly in contact 
with contaminated sponges (Figure 1, panels A, B) and 
was reused to obtain additional biopsy cores, inoculating 
some patients with pathogens and causing infections. Be-
cause an ultrasound gel contaminated with A. xylosoxidans 
had been previously linked to an outbreak (12), we tested 
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Figure 2. Pulsed-field gel 
electrophoresis of clinical 
and environmental strains of 
Achromobacter xylosoxidans and 
Ochrobactrum anthropi infections 
in patients after undergoing 
prostate biopsies at Hôpital 
Édouard Herriot, Lyon, France. 
Patient numbers match those 
in Table 1. EN, environmental; 
B, blood; U, urine; control, 
reference sample for calibration 
(described in Methods). 
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both unopened and opened bottles of gel from the radiology 
clinic; all results were negative. Other outbreaks involving 
A. xylosoxidans have been reported (12,20–23) and some-
times attributed to this environmental organism’s ability to 
colonize reusable plastic containers (20,21). Its resistance 
to common disinfectants, especially quaternary ammonium 
compounds (20,21,24), makes single-use equipment all the 
more critical. 

We found other reports suggesting particular prostate 
susceptibility to this type of organism. One report involved 
this species after prostate biopsies (12); others involved the 
same organ and other lung pathogens classically associated 
with cystic fibrosis, such as Pseudomonas aeruginosa and 
Burkholderia cepacia (13,14). We found 3 O. anthropi–re-
lated outbreaks reported in the literature; all involved spe-
cific patient populations that received immunosuppressants 
systemically (25,26) or locally (27). In contrast, 2 of the 3 
patients infected with O. anthropi described in our study 
were immunocompetent.

In the outbreak we report, 5 cases were caused by A. 
xylosoxidans, a waterborne opportunistic pathogen that 
rarely causes clinically relevant infections. The same strain 
was responsible for all 5 of these infections and was fluo-
roquinolone resistant, enabling the strain to escape prophy-
laxis and facilitating the outbreak (Figure 3).

The other species, O. anthropi, was the source of in-
fection for 3 case-patients. This pathogen caused symp-
tomatic infections despite its susceptibility to antimicrobial 
drug prophylaxis (ofloxacin). Our study’s retrospective na-
ture resulted in our inability to ascertain definitely whether 
prophylaxis had been taken properly or whether this strain 
was capable of surviving despite its in vitro susceptibility. 
Because the contamination of the plastic container was ex-
tensive and because a PFGE mismatch occurred (Figure 
2), other hypotheses for the proliferation of the strain in-
clude the possibilities that a large inoculum of the pathogen  

occurred or that several strains of this species were in-
volved in these infections.

No pathogen could be identified in 2 possible cases oc-
curring during the outbreak period. These patients might 
correspond to either false positives or to real cases despite 
having negative cultures because of prophylaxis (i.e., 4 of 5 
strains isolated from the container were sensitive to fluoro-
quinolones); these cases’ occurrence during the time of the 
other cases argues for the latter hypothesis. We excluded 
these 2 cases from the case–control analysis because their 
status could not be ascertained.

We also found 4 cases of infection with S. malto-
philia, another pathogen associated with stagnant water, 
from 2011–2012. At that time, radiology staff members 
were reusing plastic containers over a period of several 
days or weeks. We cannot attribute these past infections 
to similar contamination with certainty. However, postbi-
opsy infections with S. maltophilia are nearly nonexistent 
in the literature (4,28), and an isolate of this species was re-
trieved from environmental contamination during the 2014 
outbreak. The clinical isolates from 2011–2012 were re-
sistant to antimicrobial drug prophylaxis (ofloxacin) in vi-
tro, whereas the environmental isolate from 2014 was not; 
this change in susceptibility could explain why S. malto-
philia infections occurred in 2011–2012 but not in 2014. 
The same type of mishandling of materials, although with 
less severe contamination, was likely responsible for the 
S. maltophilia cases occurring in 2011–2012. These cases 
were overlooked, probably because no sizeable cluster oc-
curred, unlike in 2014.

During prostate biopsy, all items that enter sterile tis-
sue are critical and should be sterile, along with items that 
will not be in contact with patients but will be in contact 
with critical items, as discussed in national recommen-
dations (11) and elsewhere (29). Generally, all reusable 
items should be cleaned or sterilized (30). Although the 
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Table 3. Clinical	and	microbiologic	history	of	retrospective	surveillance	patients	in	the	study	of	an	outbreak	of Achromobacter 
xylosoxidans and	Ochrobactrum anthropi infections	occurring	after	prostate	biopsies,	France* 

Characteristic 
Patient	ID 

A B C D E F 
Date	of	biopsy 2011 Nov	23 2011 Dec	16 2012 May	7 2012 May	31 2012 July	9 2012 Nov	30 
Patient	age	at	onset,	y 57 79 75 65 76 68 
Days between	biopsy	and	urinalysis	 5 1 8 3 9 2 
Highest	fever,	°C 40 39 None 39 38.4 None 
Localized symptoms Yes Yes Yes No Yes Yes 
Hospitalization No Yes No No No No 
Urine	culture result S. malt S. malt E. coli S. malt S. malt Mixed	flora 
Blood	culture	result NA Negative NA Negative NA K. pne 
Antimicrobial	resistance	profile† 1 1 NR 2 3 NR 
Curative	antimicrobial	drug	treatment Yes Yes Yes Yes Yes Yes 
Apyrexia	without	proper	antimicrobial	regimen Yes Yes No Yes Yes Yes 
Immunosuppressants No No No No No No 
*E. coli,	Escherichia coli; K. pne,	Klebsiella pneumoniae; NA,	cultures	not	requested;	NR,	not	recorded;	S. malt,	Stenotrophomonas maltophilia. 
†The	antimicrobial-drug	resistance	profile	is	shown	for	S. maltophilia only.	Profiles	1	and	2	had	only	1	difference	across	17	different	antimicrobial	drugs	
(ceftazidime-I	vs.	-S).	Of	14	antimicrobial	drugs	tested	for	all	4	S. maltophilia patients,	profile	3	had	2	differences	from	profile	2	and	3	differences	from	
profile	1. 
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nonsterile nature of the rectum and antimicrobial drug 
prophylaxis might result in healthcare workers’ being less 
vigilant in following recommendations, outbreaks caused 
by prophylaxis-resistant environmental bacteria indicate 
the need for rigorous implementation of sterile practices 
in all settings. We found no specific mention of the need 
for such materials to be sterile in various recommenda-
tions (30–33), with the exception of an annex in French 
national guidelines (11). This omission in recommenda-
tions might contribute to oversights such as those reported 
in this article, especially given the frequency of the proce-
dure. After the outbreak, practices were modified and now 
comply fully with French guidelines.

Other preventive measures have been discussed in the 
literature. Some are specifically aimed at endogenous bac-
teria, such as the use of a transperineal route (34) or pre-
biopsy rectal cultures to guide antimicrobial-drug prophy-
laxis (9); others are more general, such as providone/iodine 
enemas (9) and formalin disinfection of biopsy needles 
(35). Such preventive measures have had good preliminary 
results and could possibly have prevented this outbreak.

This outbreak highlights the usefulness of analyzing 
the order of procedures to detect environmental contamina-
tion. In our investigation, the first patient of the day had a 
higher infection risk than subsequent patients. The bacte-
rial inoculum was likely highest for the first procedure of 
the day and then decreased for remaining patients because 
the highly contaminated sponges, which often soaked over-
night, had been used and new ones were soaked only brief-
ly in the plastic container.

Some limitations reduce the strength of our study. The 
urgent need to terminate the outbreak made the data obser-
vational, the sample size low, and the study mostly retro-
spective and subject to recording and reporting bias. Also, 
the possibility exists of limited sensitivity of a diagnosis that 
is based on voluntary consultation, especially given that the 
UTIs were generally mild and, for some patients, symptoms 
might have been present and worrying but were overlooked 
by physicians inside or outside the university hospital, con-
tributing to a misclassification bias. However, this possible 
bias might be limited because little time had passed between 
clinical onset of cases and the investigation and because all 

patients had to consult with urologists to obtain their biopsy 
results. Previous cases involving other bacteria might have 
escaped our analysis because of antimicrobial drug prophy-
laxis, which likely biased the microbiologic results for some 
patients, and because no cluster of cases existed to draw in-
creased scrutiny from clinical teams.

In summary, an outbreak of healthcare-associated in-
fections after TUPBs was caused by improper handling 
of biopsy materials and involved 2 unusual pathogens, O. 
anthropi and A. xylosoxidans. The latter was resistant to 
standard fluoroquinolone-based antimicrobial drug pro-
phylaxis. Infections by uncommon microorganisms should 
quickly be reported to infection control units, especially 
when they cluster in time. Invasive outpatient procedures, 
such as TUPBs, could be the source of other outbreaks in-
volving multidrug-resistant environmental bacteria. Such 
procedures require rigorous sterile handling of all relevant 
materials during operating room surgery.

Acknowledgments
We thank Lionel Badet and François Vandenesch for access to 
clinical files and Ovid Da Silva for editing this manuscript.

Dr. Haviari is a medical resident in public health at Hospices 
Civils de Lyon, Lyon, France. His research interests include 
organizational management in healthcare, early clinical trial 
statistics, and disruptive translational medicine.

References
  1.	 Loeb S, Carter HB, Berndt SI, Ricker W, Schaeffer EM.  

Complications after prostate biopsy: data from SEER- 
Medicare. J Urol. 2011;186:1830–4. http://dx.doi.org/10.1016/j.
juro.2011.06.057

  2.	 Polton D, Ricordeau P. Le SNIIRAM et les bases de donnees de 
l Assurance Maladie en 2011. 2011 Mar 30 [cited 2015 Mar 30]. 
http://www.sante.gouv.fr/IMG/pdf/Le_SNIIRAM_et_les_bases_
de_donnees_de_l_Assurance_Maladie_en_2011.pdf

  3.	 Loeb S, Vellekoop A, Ahmed HU, Catto J, Emberton M,  
Nam R, et al. Systematic review of complications of prostate 
biopsy. Eur Urol. 2013;64:876–92. http://dx.doi.org/10.1016/j.
eururo.2013.05.049

  4.	 Loeb S, van den Heuvel S, Zhu X, Bangma CH, Schröder FH, 
Roobol MJ. Infectious complications and hospital admissions 
after prostate biopsy in a European randomized trial. Eur Urol. 
2012;61:1110–4. http://dx.doi.org/10.1016/j.eururo.2011.12.058

1418	 Emerging Infectious Diseases • www.cdc.gov/eid • Vol. 22, No. 8, August 2016

Figure 3. Patients with positive urine or blood cultures taken <15 days after prostate biopsy at Hôpital Édouard Herriot, Lyon, France, 
2011–2015. Only nondigestive species matching those found in a contaminated pot in 2014 are shown. All represented patients are from 
hospital data files. For consistency, 1 patient with Ochrobactrum anthropi infection treated in primary care in October 2014 is not shown.



A. xylosoxidans and O. anthropi Infections

  5.	 Liss MA, Johnson JR, Porter SB, Johnston B, Clabots C, Gillis K, 
et al. Clinical and microbiological determinants of infection after 
transrectal prostate biopsy. Clin Infect Dis. 2015;60:979–87.

  6.	 Steensels D, Slabbaert K, De Wever L, Vermeersch P, Van Poppel H,  
Verhaegen J. Fluoroquinolone-resistant E. coli in intestinal flora of 
patients undergoing transrectal ultrasound-guided prostate  
biopsy—should we reassess our practices for antibiotic prophy-
laxis? Clin Microbiol Infect. 2012;18:575–81.  
http://dx.doi.org/10.1111/j.1469-0691.2011.03638.x

  7.	 Dumford D III, Suwantarat N, Bhasker V, Kundrapu S, Zabarsky TF,  
Drawz P, et al. Outbreak of fluoroquinolone-resistant Escherichia  
coli infections after transrectal ultrasound-guided biopsy of the 
prostate. Infect Control Hosp Epidemiol. 2013;34:269–73.

  8.	 Wagenlehner FME, van Oostrum E, Tenke P, Tandogdu Z, Çek M, 
Grabe M, et al.; GPIU investigators. Infective complications after 
prostate biopsy: outcome of the Global Prevalence Study of  
Infections in Urology (GPIU) 2010 and 2011, a prospective  
multinational multicentre prostate biopsy study. Eur Urol. 
2013;63:521–7. http://dx.doi.org/10.1016/j.eururo.2012.06.003

  9.	 Taylor AK, Murphy AB. Preprostate biopsy rectal culture and  
postbiopsy sepsis. Urol Clin North Am. 2015;42:449–58.  
http://dx.doi.org/10.1016/j.ucl.2015.06.005

10.	 American Urological Association. Antimicrobial prophylaxis: best 
practice policy statement on urologic surgery antimicrobial  
prophylaxis. 2008 [cited 2016 Mar 11]. https://www.auanet.org/
education/guidelines/antimicrobial-prophylaxis.cfm

11.	 Ouzzane A, Coloby P, Mignard J-P, Allegre J-P, Soulie M, Rebillard X,  
et al. Recommendations for best practice for prostate biopsy [in 
French]. Prog En Urol J Assoc Fr Urol Société Fr Urol. 2011;21:18–28.

12.	 Olshtain-Pops K, Block C, Temper V, Hidalgo-Grass C, Gross I,  
Moses AE, et al. An outbreak of Achromobacter xylosoxidans  
associated with ultrasound gel used during transrectal  
ultrasound guided prostate biopsy. J Urol. 2011;185:144–7.  
http://dx.doi.org/10.1016/j.juro.2010.08.093

13.	 Hutchinson J, Runge W, Mulvey M, Norris G, Yetman M,  
Valkova N, et al. Burkholderia cepacia infections associated with 
intrinsically contaminated ultrasound gel: the role of microbial  
degradation of parabens. Infect Control Hosp Epidemiol. 2004; 
25:291–6. http://dx.doi.org/10.1086/502394

14.	 Gillespie JL, Arnold KE, Noble-Wang J, Jensen B, Arduino M, 
Hageman J, et al. Outbreak of Pseudomonas aeruginosa infections  
after transrectal ultrasound-guided prostate biopsy. Urology. 
2007;69:912–4. http://dx.doi.org/10.1016/j.urology.2007.01.047

15.	 Amoureux L, Bador J, Fardeheb S, Mabille C, Couchot C,  
Massip C, et al. Detection of Achromobacter xylosoxidans in 
hospital, domestic, and outdoor environmental samples and 
comparison with human clinical isolates. Appl Environ Microbiol. 
2013;79:7142–9. http://dx.doi.org/10.1128/AEM.02293-13

16.	 Cholley P, Gbaguidi-Haore H, Bertrand X, Thouverez M, Plésiat P,  
Hocquet D, et al. Molecular epidemiology of multidrug-resistant 
Pseudomonas aeruginosa in a French university hospital. J Hosp 
Infect. 2010;76:316–9. http://dx.doi.org/10.1016/j.jhin.2010.06.007

17.	 R Core Team. R: A language and environment for statistical 
computing. Vienna: R Foundation for Statistical Computing; 2015 
[cited 2016 Mar 11]. http://www.R-project.org

18.	 Kosmidis I, Firth D. A generic algorithm for reducing bias in  
parametric estimation. Electron J Stat. 2010;4:1097–112.  
http://dx.doi.org/10.1214/10-EJS579.

19.	 Kosmidis I. brglm: bias reduction in binomial-response general-
ized linear models. 2013 [cited 2015 Apr 20]. http://www.ucl.
ac.uk/~ucakiko/software.html

20.	 Molina-Cabrillana J, Santana-Reyes C, González-García A, 
Bordes-Benítez A, Horcajada I. Outbreak of Achromobacter 
xylosoxidans pseudobacteremia in a neonatal care unit related to 
contaminated chlorhexidine solution. Eur J Clin Microbiol Infect 
Dis. 2007;26:435–7. http://dx.doi.org/10.1007/s10096-007-0311-7

21.	 Tena D, Carranza R, Barberá JR, Valdezate S, Garrancho JM, 
Arranz M, et al. Outbreak of long-term intravascular catheter-
related bacteremia due to Achromobacter xylosoxidans subspecies 
xylosoxidans in a hemodialysis unit. Eur J Clin Microbiol Infect 
Dis. 2005;24:727–32. http://dx.doi.org/10.1007/s10096-005-0028-4

22.	 McGuckin MB, Thorpe RJ, Koch KM, Alavi A, Staum M,  
Abrutyn E. An outbreak of Achromobacter xylosoxidans related to 
diagnostic tracer procedures. Am J Epidemiol. 1982;115:785–93.

23.	 Reina J, Antich M, Siquier B, Alomar P. Nosocomial outbreak of 
Achromobacter xylosoxidans associated with a diagnostic contrast 
solution. J Clin Pathol. 1988;41:920–1. http://dx.doi.org/10.1136/
jcp.41.8.920-c

24.	 Siebor E, Llanes C, Lafon I, Ogier-Desserrey A, Duez JM,  
Pechinot A, et al. Presumed pseudobacteremia outbreak  
resulting from contamination of proportional disinfectant  
dispenser. Eur J Clin Microbiol Infect Dis. 2007;26:195–8.  
http://dx.doi.org/10.1007/s10096-007-0260-1

25.	 Ezzedine H, Mourad M, Van Ossel C, Logghe C, Squifflet JP,  
Renault F, et al. An outbreak of Ochrobactrum anthropi  
bacteraemia in five organ transplant patients. J Hosp Infect. 
1994;27:35–42. http://dx.doi.org/10.1016/0195-6701(94)90066-3

26.	 Christenson JC, Pavia AT, Seskin K, Brockmeyer D, Korgenski EK,  
Jenkins E, et al. Meningitis due to Ochrobactrum anthropi: an 
emerging nosocomial pathogen. A report of 3 cases. Pediatr  
Neurosurg. 1997;27:218–21. http://dx.doi.org/10.1159/000121256

27.	 Mattos FB, Saraiva FP, Angotti-Neto H, Passos AF. Outbreak 
of Ochrobactrum anthropi endophthalmitis following cataract 
surgery. J Hosp Infect. 2013;83:337–40. http://dx.doi.org/10.1016/j.
jhin.2012.11.027

28.	 Tal R, Livne PM, Lask DM, Baniel J. Empirical management of 
urinary tract infections complicating transrectal ultrasound guided 
prostate biopsy. J Urol. 2003;169:1762–5.  
http://dx.doi.org/10.1097/01.ju.0000061280.23447.29

29.	 Galosi AB, Muzzonigro G, Lacetera V, Mazzucchelli R. Specimen  
orientation by marking the peripheral end: (potential) clinical ad-
vantages in prostate biopsy. Prostate Cancer. 2011;2011:270403.

30.	 Turner B, Aslet P, Drudge-Coates L, Forristal H, Gruschy L, 
Hieronymi S, et al. Evidence-based guidelines for best practice in 
health care. Transrectal ultrasound guided biopsy of the prostate. 
2011 [cited 2015 Mar 12]. http://www.medicalcity-iq.net/medlib/
EAUN_TRUS_Guidelines_EN_2011_LR.pdf

31.	 El-Hakim A, Moussa S. CUA guidelines on prostate biopsy  
methodology. Can Urol Assoc J. 2010;4:89–94.  
http://dx.doi.org/10.5489/cuaj.10021

32.	 American Urological Association. AUA/SUNA white paper  
on the incidence, prevention and treatment of complications related 
to prostate needle biopsy. 2012 [cited 2015 Jul 16].  
https://www.auanet.org/common/pdf/practices-resources/quality/
patient_safety/Prostate-Needle-Biopsy-White-Paper.pdf 

33.	 British Association of Urological Surgeons; British Association of 
Urological Nurses. Transrectal ultrasound and prostatic biopsy: guide-
lines and recommendations for training. 2015 Apr [cited 2015 Jul 16]. 
http://www.baus.org.uk/_userfiles/pages/files/Publications/Transrec-
tal%20Ultrasound%20%20Prostatic%20Biopsy%20FINAL.pdf

34.	 Shen P-F, Zhu Y-C, Wei W-R, Li Y-Z, Yang J, Li Y-T, et al. The 
results of transperineal versus transrectal prostate biopsy: a sys-
tematic review and meta-analysis. Asian J Androl. 2012;14:310–5. 
http://dx.doi.org/10.1038/aja.2011.130

35.	 Issa MM, Al-Qassab UA, Hall J, Ritenour CWM, Petros JA,  
Sullivan JW. Formalin disinfection of biopsy needle minimizes the 
risk of sepsis following prostate biopsy. J Urol. 2013;190:1769–75. 
http://dx.doi.org/10.1016/j.juro.2013.04.134            

Address for correspondence: Skerdi Haviari, Unité d’Hygiène et 
d’Épidémiologie, Hôpital Edouard Herriot, 5 place d’Arsonval, 69437 
Lyon CEDEX 03, France, email: skerdihaviari@gmail.com

	 Emerging Infectious Diseases • www.cdc.gov/eid • Vol. 22, No. 8, August 2016	 1419


