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Changes in Antibiotic Resistance of Acute Bacterial Prostatitis in a Korean 
Single Center
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Purpose: Acute bacterial prostatitis (ABP) is one of main infective disease in urology 

with various symptoms. Occurrence of complications can be minimized by 

appropriate treatment. We studied whether any changes in antimicrobial resistance 

of hospitalized ABP patients as time passed.

Materials and Methods: The study was based on retrospective study. From 2004 

to 2007 as past period and 2014 to 2017 as recent period defined. Patient’s ages, 

length of admission days, intensive care, urinalysis, strains, and resistance to 

antibiotics were investigated in hospitalized patients with ABP and compared 

between the two periods.

Results: Fifty patients of past period and 72 patients of recent period with ABP were 

admitted. The mean age was increased 55.5±13.2 years to 62.0±15.3 years. The 

infection route was mostly community-acquired. Prostate biopsy-related was 

decreased 7 to 1. The mean of hospital days were 7.9±4.2 days to 6.9±3.4 days. 

Intensive care were 5 to 7. Average length of stay intensive care was 4.2±1.3 days 

to 4.1±1.4 days. Urine cultures showed no significant difference from the previous 

studies in strains. Extended spectrum beta-lactamases producing bacteria 

increased 4.3% to 25.0%, and third generation cephalosporin resistance was 

increased 13.0% to 40.9%. Fluoroquinolone was no significant change 26.1% to 

27.3%. Aminoglycosides were identified in 4.3% to 6.8% and carbapenem in 4.3% 

to 2.3%.

Conclusions: The mean age of hospitalized patients with ABP increased. 

Antimicrobial resistance did not change to fluoroquinolone, but extended 

spectrum beta-lactamases producing bacteria showed increased resistance to 

third-generation cephalosporin. Therefore, attention should be paid to the use of 

empirical antibiotics.
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INTRODUCTION

Acute bacterial prostatitis is one of the main infectious 

diseases studied in urology and can occur in people of 

any age. The symptoms can vary, such as bladder irritation 

caused by urinary tract infections (dysuria, urinary frequency 

and urgency), symptoms caused by inflammation of the 

prostate (perineal, genital, back and rectal pain), and 
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symptoms due to bacteremia (fever, chills, and arthralgia). 

Complications can occur in the course of treatment, such 

as chronic bacterial prostatitis, epididymitis, prostate ab-

scess, sepsis, chronic pelvic pain syndrome, etc. The oc-

currence of complications can be minimized by proper 

empirical treatment [1,2].

No large-scale meta-analysis or control study of acute 

bacterial prostatitis has been performed despite the high 

importance of empirical antibiotics in early treatment [3-6]. 

A review of previous studies and other guidelines has 

recommended the early use of empirical antibiotics for acute 

bacterial prostatitis and admission to hospital [2,7]. This 

study examined the antibiotic resistance of patients with 

acute bacterial prostatitis and compared the clinical features 

of the patients with the past and present. 

MATERIALS AND METHODS 

The study was based on a retrospective case study 

(medical records) of patients admitted to the National Police 

Hospital. Patients from 2004 to 2007 and from 2014 to 

2017 were classified as the past and recent period, res-

pectively. The clinical characteristics, such as age, infection 

route, hospital stay, intensive care unit admission, and 

antibiotic resistance by urine cultures, of the patients treated 

with acute bacterial prostatitis were examined. This study 

was approved by the institutional review board of National 

Police Hospital (No. 11100176-201810-HR-007) and the 

requirement for written informed consent was waived. The 

differences between the two periods were compared with 

respect to these clinical characteristics. A t-test and chi- 

square crossover analysis according to the variables were 

performed to determine the significance of the differences. 

p-values＜0.05 were considered significant. The statistical 

program used was IBM PASW Statistics ver. 18 (IBM Corp., 

Armonk, NY, USA).

RESULTS

Fifty patients in the past period and 72 patients in the 

recent period with acute bacterial prostatitis were admitted 

to the authors’ hospital. The mean age of the patients 

increased from 55.5±13.2 years in the past period to 

62.0±15.3 years in the recent period (p=0.016). Twelve 

patients (24.0%) in the past period and 26 patients (36.1%) 

in the recent period were diagnosed with hypertension. 

Four patients (8.0%) in the past period and 12 patients 

(16.7%) in the recent period were diagnosed with diabetic 

mellitus. Two patients (4.0%) in the past period and five 

patients (6.9%) in the recent period had a history of 

cerebrovascular accidents. The infection route was found 

to be a community infection in 42 cases (84.0%) in the 

past period and 67 cases (93.1%) in the recent period. 

The number of post prostate biopsy was decreased from 

7 (14.0%) cases in past period to 1 case (1.4%) in recent 

period (p=0.008). Regarding urologic manipulation except 

for a prostate biopsy, one case occurred after cystoscopy 

the in past period and one case after a transurethral resection 

of the prostate in the recent period. The number of hospital 

days decreased from 7.9±4.2 days in the past period to 

6.9±3.4 days in the recent period, but the difference was 

insignificant. Patients entering the intensive care unit were 

five cases in the past period and seven cases in the recent 

period. The mean duration of intensive care unit stay-days 

was 4.2±1.3 days in the past period and 4.1±1.4 days 

in the recent period, showing no significant difference 

(Table 1).

A total of 67 cases were identified from the urine cultures: 

23 cases in the past period and 44 cases in the recent 

period. Bacteria were not identified in 27 cases in the past 

period and 28 cases in the recent period. When only urine 

cultures were identified in the past period, Escherichia coli 

was the most common microorganism in 18 cases (78.3%), 

followed in order by three cases (13.0%) of Klebsiella 

pneumoniae, one case (4.3%) of Pseudomonas aeruginosa 

and one case (4.3%) of Enterococcus. In the latter cases, 

E. coli was the most common in 26 cases (59.1%), followed 

in order by K. pneumoniae in four cases (9.1%), P. 

aeruginosa in two cases (4.5%) and Enterococcus in three 

cases (6.8%). As other species, Proteus mirabilis, Staphy-

lococcus aureus, and Streptococcus were identified in nine 

cases (20.5%).

In the case of antibiotic resistance, the positive extended- 

spectrum beta lactamases (ESBL) producing bacteria in-

creased from 4.3% in the past period to 25.0% in the recent 

period (p=0.045), and the resistance to third generation 

cephalosporin increased from 13.0% in the past period to 

40.9% in the recent period (p=0.026). In the case of fluo-

roquinolone, the change in antibiotic resistance was not 

significant from 26.1% in the past period to 27.3% in the 
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Table 1. Differences between two periods of clinical manifestation in acute bacterial prostatitis patients

Parameter
Past period 

(2004-2007, n=50)
Recent period 

(2014-2017, n=72)
Total (n=122) p-value

Mean age (y) 55.5±13.2 62.0±15.3 59.3±14.8 0.016

Hypertension 12 (24.0) 26 (36.1) 38 (31.1) 0.421

Diabetes mellitus 4 (8.0) 12 (16.7) 16 (13.1) 0.719

Cerebrovascular accident 2 (4.0) 5 (6.9) 7 (5.7) 0.138

Infection route

Community 42 (84.0) 67 (93.1) 109 (89.3) 0.140

Hospital 1 (2.0) 4 (5.6) 5 (4.1) 0.406

Urologic manipulation 1 (2.0)a) 1 (1.4)b) -

Prostate biopsy 7 (14.0) 1 (1.4) 8 (6.6) 0.008

Hospitalization period (d) 7.9±4.2 6.9±3.4 7.3±3.8 0.146

Intensive care unit treatment

Number 5 (10.0) 7 (9.7) 12 (9.8) >0.999

Period (d) 4.2±1.3 4.1±1.4 4.2±1.3 0.943

Values are presented as mean±standard deviation or number (%).
-: not available. 
a)Cystoscopy, b)transurethral resection of the prostate.

Table 2. Results of the detected microbial species and resistances

Parameter Past period (2004-2007)  Recent period (2014-2017) Total p-value

Species

No growth 27 28 55

Growth 23 44 67

Escherichia coli 18 (78.3) 26 (59.1) 44 (65.7) 0.176

Klebsiella pneumoniae 3 (13.0) 4 (9.1) 7 (10.4) 0.684

Pseudomonas aeruginosa 1 (4.3) 2 (4.5) 3 (4.5) >0.999

Enterococcus 1 (4.3) 3 (6.8) 4 (6.0) >0.999

Etc.a) 0 9 (20.5) 9 (13.4)

Resistance to antibiotics

Fluoroquinolones 6 (26.1) 12 (27.3) 18 (26.9) >0.999

Aminoglycosides 1 (4.3) 3 (6.8) 4 (6.0) >0.999

Third generation cephalosporins 3 (13.0) 18 (40.9) 21 (31.3) 0.026

Carbapenems 1 (4.3) 1 (2.3) 2 (3.0) >0.999

ESBL positive 1 (4.3) 11 (25.0) 12 (17.9) 0.045

Values are presented as number only or number (%).
ESBL: extended-spectrum beta lactamases.
a)Proteus mirabilis, Staphylococcus aureus, and Streptococcus.

recent period (p＞0.999). Aminoglycoside resistance in-

creased from 4.3% in the past period to 6.8% in the recent 

period and carbapenem resistance decreased from 4.3% 

in the past period to 2.3% in the recent period. Changes 

of aminoglycoside and carbapenem resistances was not 

significant (p＞0.999) (Table 2). 

DISCUSSION

Acute bacterial prostatitis is an acute infectious disease 

that occurs at the prostate site caused by pathogens. Ha 

et al. [2] and Cho et al. [8] reported E. coli, P. aeruginosa, 

and K. pneumoniae to be the major pathogens. On the 

other hand, Park et al. [9] reported a relatively low incidence 

of P. aeruginosa infection. In this study, similar results, 

on the major causative organisms to previous studies were 

observed, and additional species, such as P. mirabilis, S. 

aureus, and Streptococcus were observed in the recent 

period. No significant differences in the incidence of other 

studies of Korea were noted.

In 2011, the domestic guidelines for acute bacterial 

prostatitis were to choose between fluoroquinolone, third- 

generation cephalosporin, or cephalosporin and aminogly-

coside combination therapy. The guidelines for antibiotic 

use in 2018 were formulated to consider that the resistance 

of urinary tract infections to fluoroquinolone in Korea; the 

third-generation cephalosporin, extensive -Lactam/-La-

ctamase inhibitor, and carbapenem were used as in-patient 
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intra-venous antibiotics. After use, the patients were dis-

charged and switched to oral antibiotics for 2 to 4 weeks 

when their symptoms improved [2,10,11]. In this study, 

however, the rate of resistance to third-generation ce-

phalosporin increased from 13.0% in the past period to 

40.9% in the recent period, whereas the change in antibiotic 

resistance of the fluoroquinolones was insignificant. These 

changes in antibiotic resistance to fluoroquinolone have 

been reported [2,12], and antibiotic resistance has not 

increased significantly because fluoroquinolone has been 

used for a considerable period. Gashe et al. [13] reported 

44.0% and 43.5% resistance rates of ceftriaxone and cef-

tazidime, respectively, in all specimens including urine 

cultures. Fluoroquinolone was well known in the studies 

by Charalabopoulos et al. [14] and Naber and Sorgel [15] 

in that its permeability to the prostate is superior to that 

of the cephalosporin-based drug, which is advantageous 

for the treatment of prostatitis. In the present study, the 

change in antibiotic resistance of the fluoroquinolone series 

from 26.1% in the past period to 27.3% in the recent period 

was insignificant. Considering this, the use of fluoroqui-

nolone in the selection of empirical antibiotics should be 

considered positively at present [9]. ESBL positivity in-

creased from one case to 11 cases, indicating a change 

in antibiotic resistance. This is an indication that the resis-

tance to antibiotics is caused by an increase in repeated 

antibiotic exposure. The selection of empirical antibiotics 

in the initial treatment should be based on the factors related 

to antibiotic resistance, such as recent antibiotic use [16]. 

The guidelines for the use of antibiotics in this hospital 

are the intravenous administration of levofloxacin 500 mg 

once daily (qd) and intravenous injection of optional 

isepamicin 400 mg qd. Levofloxacin is changed to cef-

triaxone 1 g twice a day if there is a history of quinolone 

antibiotics within the last 3 months, or if the patient is 

suspected of having renal insufficiency. In addition, if there 

are confirmed results of the previous culture tests, the 

antibiotic resistance is checked with reference to those 

results, and the empirical antibiotic is finally determined. 

Cultures should be examined before the antibiotics are used 

to analyze the antibiotic changes afterwards. At discharge, 

levofloxacin was replaced with oral medication. When cef-

triaxone was used, it was replaced with a 3rd-generation 

cephalosporin oral antibiotic. The discharged patients were 

followed up for approximately one week.

When other antibiotics were used, oral medicines were 

prescribed according to the recently conducted culture test. 

If there was no oral medication, the period of hospitalization 

was extended and the patient was discharged after using 

the intravenous antibiotic for approximately one week.

After the prostate biopsy, bacterial prostatitis is more 

resistant to multiple organisms than community infections 

and is associated with a higher risk of sepsis [17]. Therefore, 

fluoroquinolone is used mainly in prophylactic antibiotics, 

but is recommended to be used immediately use after a 

rectal culture and prior to the biopsy because the antibiotic 

resistance of intestinal bacteria is likely to occur [18,19].

The incidence of acute bacterial prostatitis after a prostate 

biopsy was reduced in this hospital, suggesting that the 

combination of fluoroquinolone and aminoglycoside was 

used prophylactically before the test and a prostate biopsy 

was then performed. Further research will be needed to 

verify this.

The mean age of the patients admitted to hospital with 

acute bacterial prostatitis increased while the number of 

hospital days decreased slightly. The increase in the mean 

age might have been influenced by the increase in the 

number of elderly patients because of the increasing average 

age. In addition, the decrease in the number of hospital 

days was not statistically significant, but the appropriate 

treatment guidelines may be studied and applied.

This study is based on the research data of one center 

due to the specialty of the hospital; the majority of the 

patient group work in the police force. On the other hand, 

due to the low specificity of the jobs of the police, the 

difference in the incidence of disease among the police 

population and the general population appears to be small. 

The limitation of the study was the small number of 

samples by setting the period to four years each. The patterns 

of antibiotic use changed gradually, and the changes in 

antibiotic resistance caused by these changes appeared 

gradually. The difference was compared with the 10 year 

difference for each four year period because a significant 

change in antibiotic resistance was not observed when the 

study period was increased to supplement the small sample. 

In addition, this study was conducted based on the medical 

records of the hospitalized patients. Therefore, there was 

a part of the history of recent antibiotics use at the time 

of admission, because the reliability of the records was 

poor. Additional research that reinforces this will be needed.



18  Byoung Hoon Kim, et al.  Antibiotic Resistance of Acute Prostatitis

Urogenit Tract Infect Vol. 14, No. 1, April 2019

CONCLUSIONS

In this study, the mean age of hospitalized patients with 

acute bacterial prostatitis increased, while the number of 

hospital days decreased slightly. No significant change in 

resistance to fluoroquinolone was observed, but the resis-

tance to third generation cephalosporin increased signifi-

cantly. The proportion of ESBL-producing bacteria in-

creased. Therefore, caution should be exercised when using 

antibiotics to treat acute prostatitis. Further research re-

garding this issue will be needed.
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