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ABSTRACT
INTRODUCTION: Prostate cancer is the most common form 
of cancer in Danish men, and the incidence is rising. The 
diag nosis is made by transrectal prostate biopsy guided by 
ultrasound. This procedure has several complications, the 
most severe being sepsis. In our department, this is sought 
prevented by administering the prophylactic antibiotics 
metronidazol and ciprofloxacin. This study examined the 
rate of sepsis in patients who had the procedure performed 
at our department. 
METHODS: The electronic patient records of all patients 
who had transrectal ultrasound of the prostate with bi
opsies performed at the Department of Urology at Naest
ved Hospital in the period from 1 May 2009 to 31 May 2011 
were examined, and all admissions to our Department (or 
any department in the same region) due to sepsis within 
two weeks of the procedure were registered. 
RESULTS: A total of 438 patients had the procedure per
formed, some multiple times, which resulted in a total of 
511 procedures. In all, four patients were later admitted 
due to sepsis, corresponding to 0.91%. Three of the patients 

had positive blood and urine cultures in which Escherichia 
coli resistant to ciprofloxacin were found, the last had been 
prescribed antibiotics by a general practitioner the previous 
day, and no bacteria could be cultured. 
CONCLUSION: The frequency of sepsis after transrectal nee
dle biopsies from the prostate at our department was found 
to be below 1% in this study, which is comparable to inter
national findings. Most of the cases of sepsis were related to 
ciprofloxacinresistant bacteria. Further randomised studies 
are needed to investigate the ideal prophylactic regime.
FUNDING: not relevant.
TRIAL REGISTRATION: not relevant.

Prostate cancer is the most common cancer in Danish 
men with an incidence of 146/100,000 in 2010 [1]. The 
incidence is increasing and varies internationally from  
1 to 156/100,000 with the highest incidence being ob
served in the USA and Northwest Europe. In Denmark, 
more than 4,000 cases are diagnosed annually. The es
tablished diagnostic methods are digital rectal explora
tion, serum value of prostatespecific antigen (PSA) and 
transrectal ultrasound of the prostate (TRUS) with mul
tiple biopsies, in Denmark usually a minimum of ten 
needle biopsies. With TRUS, the echoic pattern of the 

prostate is examined, and the volume of the prostate is 
estimated. Furthermore, the needle biopsies are guided 
to the different areas of the prostate (Figure 1). 

In Denmark, 10,00015,000 biopsies of the prostate 
are performed annually [1]. The most common compli
cations are pain, dysuria, haematuria, haemospermia, 
rectal bleeding and infection. The most important and 
most serious complication is infection with sepsis. 
International experience with infectious complications 
ranges from 1.5% to 12.9% for any infectious complica
tion, and from 0.09% to 3.1% for serious infectious com
plications requiring hospitalisation [27]. However, there 
are differences in the definitions of infectious complica
tions and the collection of data in these studies. There 
are no prior Danish studies.

It is agreed that antibiotic prophylaxis should be a 
part of the procedure [8], but there is no consensus 
about the prophylactic regime to be used. A Cochrane 
analysis [9] and multicentre studies in Europe including 
many patients [10] and studies in the US [11] using  
aminopenicillin, ciprofloxacin, cefuroxim and cefotaxim 
were inconclusive as the studies included in the Coch
rane analysis and the multicentre studies were non 
randomised studies. 

In Denmark, different regimes are used, e.g. Bio
clavid and pivmecillinam at Herlev Hospital, Bioclavid 
and metronidazol at Rigshospitalet, and ciprofloxacin 
alone at Aalborg, Skejby and Odense Hospitals. Cipro
floxacin and metronidazol are used in Naestved and 
Roskilde Hospitals. The aim of this study was to investi
gate the incidence of sepsis at the Department of 
Urology, Naestved Hospital. 

METHODS
The study is a retrospective investigation of all records 
of all patients who had TRUS with multiple needle bi
opsies done at the Department of Urology, Naestved 
Hospital, in the period from 1 May 2009 to 31 May 2011. 
All patients had 12 needle biopsies taken with dispos
able equipment size 18 gauges BARD 22 mm. All patients 
received the same regime of antibiotic prophylactics 
consisting of tablet ciprofloxacin 500 mg and tablet met
ronidazol 500 mg two hours before the biopsy proced
ure, six hours after the biopsy procedure and the follow
ing morning. 
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In this study, sepsis as a complication to TRUS was 
defined as hospitalisation with systemic inflammatory 
response syndrome and suspicion of bacteriaemia  
within 14 days after the biopsy procedure.

All the patients with sepsis were admitted to the 
Department of Urology at Naestved Hospital as we rec
ommend that patients are admitted following the pro
cedure. The records were all electronic, and any hospital 
admissions in the same region would be registered in 
the patient’s record. Any admissions in another region 
would not be registered, and although no patients had 
mentioned any problems at a later visit, we cannot es
tablish with certainty if one or more patients had a sep
tic incidence following the procedure, which has not 
been registered with us.
Trial registration: not relevant.

RESULTS
A total number of 438 patients had TRUS with multiple 
needle biopsies performed. In all, 53 patients were bi
opsied twice and ten patients were biopsied three 
times, resulting in a total of 511 biopsy procedures. At 
the clinical examination, 314 patients had a T1 tumour, 
98 patients had a T2 tumour and 26 patients had a T34 
tumour (Table 1). The median volume of the prostate 
was 49 ml (interquartile range (IQR): 3667 ml), and the 
median value of serum PSA was 9.25 ng/ml (IQR: 6.22
19.25 ng/ml). Prostate cancer was diagnosed in 243  
patients (53%). Four patients developed sepsis, corres
ponding to an incidence of 0.91% of the biopsied pa
tients. Two of these four patients had sepsis after re 
biopsy (second biopsy procedure). 

Three of the patients were hospitalised the day  
after the biopsy procedure due to illness, high fever and 
increased infection parameters; and Escherichia coli was 
cultured from blood samples and urine samples in these 

three patients. The bacteria were resistant to ampicillin 
and ciprofloxacin. The patients were initially treated 
with intravenous ampicillin, gentamicin and metronida
zol. The fourth patient was hospitalised four days after 
biopsy procedure with fever and illness. The day before 
the hospitalisation, the general practitioner had started 
antibiotic treatment with pivampicillin. At the hospital, 
the patient continued this treatment, and no bacteria 
were cultured from blood sample or urine sample. 

All four patients were discharged from the hospital 
after few days of hospitalisation and continued their 
treatment with oral antibiotics. There were no adverse 
effects. All four patients had lower urinary tract symp
toms (LUTS) before biopsy procedures, and two of the 
patients had known diabetes mellitus. None of the re
maining 434 patients were hospitalised. 

DISCUSSION
At the Urology Department, Naestved Hospital, the inci
dence of sepsis after prostate biopsies was found to be 
0.91% when prophylactic procedures with ciprofloxacin 
and metronidazol were used. The Urology Department 
and the Microbiology Department at the hospital agree 
that this was best practice in 2009, but the decision has 
not been revised since. Two of the patients had known 
diabetes mellitus, and the two other patients had sepsis 
after the second biopsy series. Diabetes mellitus is well 
known as a significant risk factor for sepsis after pros
tate biopsy [7], while there is no correlation between 
the number of biopsies and sepsis [5, 11]. Among other 
risk factors are indwelling urinary catheter, previous 
urin ary tract infection or prostatitis, large prostate and 
bacteriuria [12].

More studies [3, 5, 6] show that ciprofloxacin is an 
effective prophylactic antibiotic for prostate biopsies, 
but a Cochrane study [9] demonstrated that many  
classes of antibiotics are effective as prophylaxis. The 
Cochrane study could not show if longterm treatment 
was better than shortterm treatment, and it could also 
not be established if multiple drug treatment was better 
than single drug treatment. A drawback of the Cochrane 
study is that it was based on nonrandomised studies. 

In the three hospitalised and documented cases in 
our study where E. coli was cultured, the bacteria were 
resistant to ciprofloxacin (Table 2). There is an increased 
frequency of resistance to ciprofloxacin [7, 1315], and 
there is a connection between the use of antibiotics and 
resistance [13, 16]. This means that the effect of cipro
floxacin could lessen over time. Because of the increas
ing demand for swift diagnosis and treatment, there is 
rarely enough time to culture the patients prior to the 
procedure, for instance via rectal swabs.

It is also worth noting that in two of the patients, 
we found bacteria resistant for cefuroxim which is often 

FIGURE 1

Transrectal ultrasoundguided biopsy.
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the first choice in the treatment of sepsis with suspicion 
of focus in the urinary tract.

CONCLUSION 
From the investigation at the Urology Department, 
Naestved Hospital, we can conclude that using the pro
phylactic regime of ciprofloxacin and metronidazol, the 
rate of serious infectious complications is comparable to 
that reported internationally. Severe infectious compli
cations seem to be correlated with bacteria resistant to 
ciprofloxacin. There is a great demand for proper ran
domised trials regarding prophylactic antibiotic treat
ment for patients undergoing TRUS with biopsies from 
the prostate because of the increasing problem with re
sistant bacteria.

CORRESPONDENCE: Khalilullah Hayatzaki, Urologisk Afdeling, Næstved  
Sygehus, Ringstedgade 61, 4700 Næstved, Denmark.  
Email: khah@regionsjaelland.dk

ACCEPTED: 24 September 2014

CONFLICTS OF INTEREST: none. Disclosure forms provided by the authors 
are available with the full text of this article at www.danmedj.dk

LITERATURE
1. Cancerregistret, Tal og Analyse. Copenhagen: Danish Health and Medi

cines Authority, 2010.
2. Pinkhasov GI, Lin YK, Palmerola R et al. Complications following prostate 

needle biopsy requiring hospital admission or emergency department 
visits – experience from 1000 consecutive cases. BJU Int 2012;110:36974.

3. Wagenlehner FME, Oostrum Ev, Tenke P et al. Infective complications after 
prostate biopsy: Outcome of the Global Prevalence Study of Infections in 
Urology (GPIU) 2010 and 2011. Eur Urol 2013;63:52157.

4. Kakehi Y, Naito S. Complication rates of ultrasoundguided prostate biopsy: 
a nationwide survey in Japan. Int J Urol 2008;15:31921.

5. Pepe P, Aragona F. Morbidity after transperineal prostate biopsy in 3000 
patients undergoing 12 vs 18 vs more than 24 needle cores. Urology 
2013;81:11426.

6. Symons JL, Huo A, Yen CL et al. Outcomes of transperineal template
guided prostate biopsy in 409 patients. BJU Int 2013;112:58593. 

7. Loeb S, Heuvel Svd, Zhu X et al. Infectious complications and hospital 
admissions after prostate biopsy in a european randomized trial. Eur Urol 
2012;61:11104. 

8. Iversen P, Brasso K. Diagnostik prostatacancer transrektal biopsi. Ugeskrift 
Læger 2011;173:17835.

9. Zani EL, Camara CO, Netto RN. Antibiotic prophylaxis for transrectal 
prostate biopsy. Cochrane Database Syst Rev 2011(5)CD006576.

10. Cek M, Tandogdu Z, Naber K et al. Antibiotic prophylaxis in urology 
departments, 120052010. Eur Urol 2013;63:28694.

11. Loeb S, Vellekoop A, Ahmed HU et al. Systematic review of complications 
of prostate biopsy. Eur Urol 2013;63:87692.

12. Wagenlehner FM, Pilatz A, Waliszewski P et al. Infection and sepsis 
prevention in prostate biopsy. Urologe A 2013;52:145968.

13. Rasmussen LS, Olsen SS, Hammerum AM. Increasing consumption of 
antimicrobial agents in Denmark parallels increasing resistance in 
Escherichia coli bloodstream isolates. Int J Antimicrob Agents 2012;40: 
867. 

14. Carignan A, Roussy JF, Lapointe V et al. Increasing risk of infectious compli
cations after transrectal ultrasoundguided prostate biopsies: time to re
assess antimicrobial prophylaxis? Eur Urol 2012;62:4539.

15. Adibi M, Pearle MS, Lotan Y. Costeffectiveness of standard vs intensive 
antibiotic regimens for transrectal ultrasonography (TRUS)guided prostate 
biopsy prophylaxis. BJU Int 2012;110:E86E91. 

16. Rasmussen LS, Olsen SS, Hammerum AM. Resistance in human clinical 
bacteria. DANMAP 2012;86101.

TABLE 1

Findings.

Outcome

Age, median (IQR), yrs 67 (6373)

Referral reason, n

Suspected cancer 385

Lower urinary tract symptoms   37

Other   16

PSAconcentration, median (IQR), ng/ml 9.25 (6.219.3)

Prostate volume, median (IQR), ml 49 (3667)

Patients, n (%)

CTstage:

T1 314

T2   98

T3   26

Procedures, n:

1 375

2   53

3   10

With sepsis    4 (0.9)

With diabetes  21 (4.8)

IQR = interquartile range; PSA = prostatespecific antigen.

TABLE 2

Culture and sensitivity.

Patient no. Blood culturing Sensitivity Resistance

I E. coli Gentamicin,  
meropenem

Ampicillin,  
ciprofloxacin,  
cefuroxime

II E. coli Gentamicin,  
meropenem

Ampicillin,  
ciprofloxacin,  
cefuroxime

III E. coli Cefuroxime,  
mecillinam,  
gentamicin

Ampicillin,  
ciprofloxacin

IV No growth – –


