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Background: Chronic bacterial prostatitis (CBP) is a difficult-to-treat infection as only a few antibiotics achieve
therapeutic concentrations in the prostate. Data on the efficacy and safety of oral fosfomycin for the treatment
of CBP are limited.

Objectives: To analyse the efficacy and safety of fosfomycin in CBP due to MDR pathogens.

Methods: In a prospective observational study, an oral regimen of 3 g of fosfomycin gq24h for 1 week followed by
3 g q48h for atreatment duration of 6-12 weeks was administered. The outcome was clinical and microbiologic-
al cure rate at the end of treatment (EOT) and rate of relapse at 3 and 6 months.

Results: The study included 44 patients. The most common pathogen was Escherichia coli (66%), followed by
Klebsiella spp. (14%) and Enterococcus faecalis (14%). Most strains were MDR (59%) and 23% had an ESBL
phenotype; 33 of 44 strains were resistant to fluoroquinolones, but all were susceptible to fosfomycin (median
MIC for Gram-negative pathogens 1.5mg/L). In 25 patients, treatment was administered for 6 weeks, whereas
in the remaining 19 patients it was prolonged to 12 weeks based on the presence of calcifications in the prostate.
Cure rate was 82% at EOT and 80% and 73% at 3 and 6 months accordingly. Microbiological eradication was
achieved in 86% and 77% at EOT and at 6 months, respectively. Failure was observed in 12 patients. The most
common adverse event was diarrhoea (18%).

Conclusions: Oral fosfomycin, particularly in the era of MDR prevalence, represents an attractive, safe and ef-

fective alternative to fluoroquinolones for the treatment of CBP.

Introduction

Chronic bacterial prostatitis (CBP) is a difficult-to-treat infection as
only few oral antibiotics are able to distribute to the prostatic tissue
and achieve sufficient concentrations at the site of infection.
According to the US NIH consensus definition, category II CBP
occurs when patients experience recurrent symptomatic episodes
of urinary tract infection caused by the same organism, with the
most common pathogen being Escherichia coli followed by other
Gram-negative organisms (i.e. Klebsiella spp., Proteus spp.,
Pseudomonas spp.) or Enterococcus faecalis.”

Fluoroguinolones are considered the cornerstone of treatment
of CBP due to their in vitro activity and advantageous pharmaco-
kinetics in prostatic tissue.** International recommendations and
guidelines indicate a 6-12week course.” However, urinary and
prostatic infections due to MDR Gram-negative Enterobacteriaceae

are steeply increasing worldwide, even in the community, with the
prevalence of resistance of community uropathogens to fluoroqui-
nolones >10% in many countries,®® as well as the presence of
ESBL-producing bacteria,® rendering therapeutic options even
more limited.’

The evolving changes in resistance have a serious impact on
treatment options and alternative antimicrobial treatment is
needed.’ Trimethoprim, combined or not with sulfamethoxazole,
has been one of the most prescribed alternative drugs for the treat-
ment of CBP caused by traditional pathogens, but, due to high re-
sistance rates in the community and subsequently low eradication
rates achieved, this drug is now indicated as a last-line agent.*°

Recently, researchers have shown an increased interest in fos-
fomycin tromethamine, an oral phosphonic acid derivative that
was first identified and reported from various strains of

© The Author(s) 2019. Published by Oxford University Press on behalf of the British Society for Antimicrobial Chemotherapy.
This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.
org/licenses/by-nc/4.0/), which permits non-commercial re-use, distribution, and reproduction in any medium, provided the original work is properly

cited. For commercial re-use, please contact journals.permissions@oup.com

1430


http://orcid.org/0000-0002-2226-0239
http://orcid.org/0000-0002-2226-0239
http://orcid.org/0000-0002-2226-0239
https://academic.oup.com/

Chronic bacterial prostatitis and oral fosfomycin

JAC

Streptomyces spp. in 1969. Fosfomycin is an antimicrobial class of
its own and is structurally unrelated to any other agent currently
approved for clinical use.** Formally, it is an antibiotic traditionally
utilized for urinary tract infections in women.'? However, fosfomy-
cinis a broad-spectrum antibiotic with bactericidal activity against
Gram-negative and -positive bacteria that has been gaining con-
siderable attention due to its effectiveness as a treatment for MDR
pathogens®® and has been reported to achieve acceptable intra-
prostatic concentrations in the uninflamed prostate.**

The purpose of the present study was to evaluate the effective-
ness and safety of oral fosfomycin in the treatment of CBP. The
current study presents a novel and alternative therapeutic ap-
proach for the treatment of CBP in the era of MDR prevalence eval-
uating a 6 week as well as prolonged 12 week treatment.

Patients and methods
Subjects

This was a prospective observational study that included patients with CBP
referred to the Outpatient ID Clinic of Hygeia General Hospital, Athens,
Greece from September 2014 to March 2018. Every patient was evaluated
by a member of the Infectious Diseases Unit at the beginning of treatment
and during the follow-up. Patients were characterized as having CBP, if they
satisfied the following criteria: (i) voiding symptoms (irritative or obstruct-
ive) and/or pain (genitourinary, pelvic or rectal) for >3 months to coordinate
with the NIH classification of prostatitis syndromes;? (i) positive urine cul-
ture (colony count of >10* cfu/mL was considered positive)'® or a positive
Meares-Stamey 4-glass procedure conducted by the urologist [Meares-
Stamey procedure was considered positive when pathogens from
expressed prostatic secretions or post-prostatic massage voided urine
(VB3) grew exclusively or at a level 10-fold higher than in urethral and blad-
der samples (VB1 and VB2)];'®'7 (i) negative multiplex-PCR for sexually
transmitted diseases on a urine or urethral swab;** (iv) transrectal ultra-
sound (TRUS) and/or an MRI of the prostate indicating signs of inflamma-
tion;>'®1° and (v) no active in vitro antimicrobials with intraprostatic
penetration (i.e. fluoroquinolones, minocycline or trimethoprim/sulfameth-
oxazole) were available according to susceptibility testing, or treatment
failure or recurrence or adverse events with other potentially active antimi-
crobials had occurred. Patients with a prostatic abscess were excluded. For
each patient, the following data were recorded: demographic characteris-
tics, comorbidities, clinical symptoms, previous therapeutic treatments for
CBP, the isolated pathogens and their susceptibility profiles as well as tox-
icity. Follow-up clinical evaluation and urine cultures were performed at the
end of treatment or in case of relapse and at 3 and 6 months, whereas
TRUS and/or MRI of the prostate were repeated at 6 weeks of therapy.

Ethics

The study protocol was approved by the Ethics Committee of Hygeia
General Hospital (registration no. 590/18-06-2104). All included patients
gave their written consent for their participation.

Fosfomycin administration

Oral fosfomycin (as fosfomycin trometamol; Vocate Pharmaceutical SA,
Athens, Greece) was administered once daily at a dosage of 3 g for the first
week of treatment to be followed by 3 g q48h for the remaining duration of
treatment. The patient was advised to dissolve the contents of the sachet
in a glass of water and take this immediately on an empty stomach, before
bedtime after emptying the bladder.?® The duration of treatment was
6 weeks, whereas treatment was prolonged to 12 weeks in patients with
the presence of calcifications in the prostate.

Microbiological methods

Strains were identified and antimicrobial susceptibilities were determined
using an automated system (Vitek 2; bioMérieux, Morcy—l’Etoile, France).
Detection of ESBL was achieved using CHROMagar™ ESBL chromogenic
medium (bioMérieux) and was confirmed based on the double-disc synergy
test and disc diffusion with third-generation cephalosporins alone and in
combination with clavulanic acid.?* MICs of fosfomycin were also evaluated
with the Etest (bioMérieux), in accordance with the manufacturer’s instruc-
tions. Results were interpreted in accordance with CLSI (regarding lower
urinary tract infections, as breakpoints for other body sites have not been
reported) as follows: MIC <64 mg/L, susceptible (S); MIC 128 mg/L, inter-
mediate (I); and MIC >256 mglL, resistant (R).”* MDR was defined as non-
susceptibility to at least one agent in three or more antimicrobial catego-
ries.?? In patients presenting with diarrhoea, a two-step algorithm utilizing
an enzyme immunoassay in stool samples detecting glutamate dehydro-
genase and toxin A/B (R-Biopharm AG, Darmstadt, Germany) was
performed.?

Outcome

The primary endpoint was cure at the end of therapy and rate of relapse at
3 and 6 months of follow-up. Cure was defined as meeting the criteria for
both clinical and microbiological cure. Clinical cure was determined when
all signs of infections (clinical and imaging) resolved or improved during
therapy, at the end of treatment and at follow-up. Clinical failure was
defined whenever the clinical symptoms persisted or relapsed during ther-
apy or follow-up and signs of inflammation required TRUS or MRL
Microbiological cure was defined as eradication of the original causative or-
ganism from the Meares-Stamey procedure or from urine culture at the
end of treatment and at follow-up, whereas microbiological failure was
determined whenever positive urine cultures were observed during treat-
ment or follow-up. Relapse was defined when the same causative patho-
gen was identified during treatment or follow-up, whereas reinfection was
defined as when a different bacterium was isolated. Discontinuation,
defined as termination of treatment due to adverse events, was catego-
rized as clinical failure.

Results

A total of 44 patients were included during the study period.
Clinical and demographic characteristics of the patients are shown
in Table 1. The median age was 54 years (range: 28-82 years) and
diabetes mellitus and benign prostatic hyperplasia were present in
7% and 34% of patients, respectively. The majority of patients
(86%) had experienced previous episodes of CBP (median: 2 epi-
sodes, range: 0-5).

According to the microbiological profile, the most common
pathogen was E. coli (66%), followed by Klebsiella spp. (14%)
and E. faecalis (14%), whereas a minority of isolates were Proteus
mirabilis and Pseudomonas aeruginosa (Table 2). Most strains were
MDR (59%) and 23% had an ESBL phenotype. Resistance to fluoro-
quinolones was found in 33 of 44 strains, whereas 65% of strains
were resistant to trimethoprim/sulfamethoxazole, but all were
susceptible to fosfomycin. The median MIC of fosfomycin was
1.5mg/L (range: 0.125-32mg/L) for Gram-negative pathogens
and 8 mg/L (range: 4-24 mg/L) for E. faecalis.

Regarding the diagnostic procedure, the causative bacteria of
CBP was identified with the gold-standard Meares-Stamey exam-
ination in 19 cases and in the remaining 25 cases with urine cul-
tures. During follow-up, all patients were re-evaluated with urine
cultures at 6 and 12 weeks (with the exception of five patients who
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Table 1. Characteristics of patients with CBP treated with fosfomycin®

Fosfomycin treatment duration

Characteristics All patients (N = 44) 6 weeks (N = 25) 12 weeks (N =19)
Comorbidities
age, years, mean+SD 53+14.7 534+14.4 53415
diabetes 3(7) 2 (8) 1(5)
benign prostatic hyperplasia 15 (34) 8(32) 7(37)
prior manipulation of urinary tact 6 (14) 3(12) 3(16)
episodes of prostatitis prior to current treatment, median (range) 2 (0-5) 3 (0-4) 2 (0-5)
prior use of fluoroquinolones 24 (55) 17 (68) 7(37)
Symptoms
pain (in the perineum, lower abdomen, testicles, penis) 35 (80) 19 (76) 16 (84)
dysuria 21 (48) 14 (56) 7 (37)
frequency 16 (36) 5(20) 11 (58)
bladder outlet obstruction 7(16) 4 (16) 3(16)
Diagnosis
TRUS of prostate 31(70) 18(72) 13 (68)
MRI of prostate 26 (59) 15 (60) 11 (58)
both 13 (30) 8(32) 5(26)
Treatment
a-adrenergic antagonists 18 (41) 11 (44) 7(37)
duration, days, median (range) 45 (15-120) 45 (15-46) 90 (90-120)

%Values shown are n (%) unless specified otherwise.

Table 2. Pathogens isolated from urine cultures and expressed prostate secretions and resistance rates to antimicrobials that penetrate the prostate

Fosfomycin treatment duration

Pathogens All patients (N = 44) 6 weeks (N =25) 12 weeks (N=19) Fosfomycin MICY, mg/L, median (range)
Prevalence, n (%)

E. coli 29 (66) 17 (68) 12 (63) 1(0.125-16)

Klebsiella oxytoca 3(7) 3(12) 0(0) 10 (4-32)

K. pneumoniae 3(7) 0 (0) 3(16) 10 (4-32)

P. mirabilis 2(5) 2(8) 0(0) 6 (4-8)

P. aeruginosa 1(2) 0(0) 1(5) 32(32)

E. faecalis 6 (14) 3(12) 3(16) 8 (4-24)
Resistance rates, n/N (%)

fluoroquinolone resistant 33/44 (75) 17125 (68) 16/19 (84)

SXT resistant 24/37 (65) 13/22 (59) 11/15(73)

MDR 26/44 (59) 15/25 (60) 11/19 (58)

ESBL positive 10/44 (23) 5/25 (20) 5/19 (26)

SXT, trimethoprim/sulfamethoxazole.
“Fosfomycin MIC determined by Etest.

underwent a second Meares-Stamey procedure) as well as at
3 and 6 months.

As far as imaging findings are concerned, TRUS was conducted
in 31 cases, MRI of the prostate in 26 and both in 13 at initiation of
treatment. The most common imaging findings were high-density
and mid-range echoes, echolucent zones, capsular irregularity and
thickening, ejaculatory duct echoes and periurethral zone irrequ-
larity as well as signs of calcifications, which were identified in 22
cases.

In all patients oral fosfomycin was administered as monother-
apy at a dose scheme of 3 g once daily for the first week followed
by 3 g every 48 h for the rest of therapy. In four patients, the dos-
age interval was extended to q72h due to the adverse effect of
diarrhoea, whereas in one patient treatment discontinuation was
obligatory due to severe diarrhoea. In 25 patients, treatment was
administered for a median of 42 days, whereas in the remaining
patients, therapy was extended for a median of 90days.
Fosfomycin was also administered in 11 cases in which
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fluoroquinolone susceptibility was documented, due to previous
treatment failure or recurrence with fluoroquinolone treatment
(four cases) or reported adverse events with previous administra-
tion of fluoroquinolones, mainly tendinopathy (seven cases).

Cure at the end of therapy was achieved in 36 of 44 (82%) of the
study population, whereas cure at the 6 and 12 week duration of
therapy was accomplished in 21 of 25 (84%) and in 15 of 19 (79%),
respectively. Clinical and microbiological cure were achieved in 84%
(37 of 44) and 86% (38 of 44) of patients at the end of treatment ac-
cordingly. It must be pointed out that patients treated with pro-
longation of the dosage intervals to q72h were all cured. 1t is
interesting to note that failure at the end of treatment was observed
in eight cases in this study (four in each treatment group).
Regarding the 6 week treatment group, in two patients there was
persistence of clinical symptoms and isolation of a fosfomycin-
resistant strain and they were finally treated with a fluoroguinolone;
in one patient there was reappearance of E. coli susceptible to fosfo-
mycin and due to clinical symptoms the patient was retreated with
fosfomycin with no relapse after 3 or 6 months; one patient discon-
tinued treatment due to adverse effects and was categorized as
failure. In the 12week treatment group, in three patients a
fosfomycin-resistant strain was detected during therapy in urine
culture or at the end of treatment and therapy was reconsidered,
whereas in one patient, clinical symptoms reappeared with no
microbiological documentation at the end of therapy. Cure at 3 and
6 months follow-up was achieved in 35 of 44 (80%) and 32 of 44
(73%) accordingly. Clinical and microbiological cure were achieved
in 80% (35 of 44) for both parameters at 3 months and 80% (35 of
44) and 77% (34 of 44) at 6 months follow-up, respectively. One pa-
tient was considered as a failure at follow-up at 3 months with a
fosfomycin-susceptible strain, whereas recurrence of infection was
observed in three patients after 6 months follow-up. In one patient,
clinical symptoms reappeared with no microbiological evidence of
infection, whereas in two patients a fosfomycin-susceptible strain
was re-isolated in urine cultures. True or possible relapse was
observed in seven cases, whereas in the remaining five cases, re-
infection was detected (Table 3).

The administration of a-adrenergic antagonists (mainly alfuzo-
sin and tamsulosin), which is recommended as adjuvant treat-
ment in CBP with significant voiding or obstructive symptoms,”
was commenced at initiation of treatment in 18 patients. The
mean age of patients on a-adrenergic antagonists was 56 years
and five patients on adjuvant therapy presented with failure at the
end of treatment and two at 6 months follow-up.

With regard to treatment safety, oral fosfomycin was well toler-
ated with minor side effects even when treatment was prolonged
to 90days. The only adverse effect was diarrhoea in 18% (8 of 44)
that subsided with prolongation of dose intervals (in four cases)
and/or dietary modification on day of fosfomycin administration,
with the exception of one patient who discontinued treatment. In
two patients, diarrhoea appeared in the first week of treatment,
whereas in the remaining cases diarrhoea appeared later during
therapy. All patients who presented with diarrhoea were tested for
Clostridium difficile toxin production and were found to be negative.

Discussion

This is the largest cohort study to make an important contribution
to the field of treatment of CBP caused by MDR pathogens

administering oral fosfomycin as a new therapeutic approach and
as an alternative option for at least 6 weeks up to 12 weeks.

It is well known that fluoroquinolones are established as first-
line treatment of CBP based on longitudinal studies.!!%2%2>
However, the issue of alternatives has grown in importance in light
of the alarming increase in resistance rates for fluoroquinolones.
In Greece, resistance rates to ciprofloxacin in uropathogens grad-
ually increased from 2.2% in 2005°° to 17% in 2017,%” whereas re-
sistance rates for Enterobacteriaceae isolated from male patients
(period 2005-10) were found to be 15%.® Similar increases have
been observed worldwide.®” In the current study, 75% of the iso-
lates were found to be resistant to fluoroquinolones. The recom-
mendation of a 10% fluoroquinolone resistance prevalence of
community uropathogens as the threshold for using an alternative
agent has been proposed by the IDSA.®

Intravenous therapy with ertapenem has been utilized as a
treatment for CBP in cases where ESBL-producing bacteria have
been isolated and resistance to oral agents with penetration in the
prostate tissue has been documented.?® However, the necessity of
intravenous access as outpatient treatment and the limited data
on efficacy’® have not established intravenous treatment as
standard of care in guidelines.*”

This study aimed to contribute to this growing area of research
for novel treatments of CBP in the era of MDR prevalence by explor-
ing alternative options. First, oral fosfomycin, administered as
fosfomycin trometamol exhibits excellent activity against uro-
pathogens, including MDR and ESBL-positive pathogens.'™*? In
Greece, susceptibility rates are ~97%-98%%>° as well as global-
ly,*! whereas in a recent systemic review on fosfomycin suscepti-
bility regarding ESBL-producing E. coli, ESBL-producing
Klebsiella pneumoniae and E. faecalis, susceptibility rates were
found to be 95%, 83.8% and 96.8%, respectively.*? Secondly, sig-
nificant information on fosfomycin penetration in the prostate
tissue has been reported. The effect of fosfomycin in a bacterial
prostatitis rat model induced by E. coli revealed reduction of
bacterial growth, inhibition of inflammation (with significant lower
IL-6, IL-8, anti-TNF-o. and prostate-specific antigen levels in the
prostate tissue) and improvement of prostatic tissue injury, where-
as the concentration of fosfomycin in infected prostate was higher
than that in the normal prostate.® Moreover, fosfomycin distribu-
tion into human prostatic tissues was analysed by Gardiner et al.**
and indicated an overall prostate fosfomycin level of 6.5 + 4.9 pg/g
(in the peripheral prostate region: 4.4 4+ 4.1 ug/qg) after administra-
tion of a single dose of 3 g preoperatively in patients undergoing
transurethral resection of the prostate. Interestingly, the majority
of patients in that study achieved prostate fosfomycin levels
>4mg/L, whereas following a single dose, potential therapeutic
concentrations in uninflamed prostate were observed up to 17 h.*

This study set out with the aim of assessing the efficacy of oral
fosfomycin in CBP. A daily dose for the first week was implemented
to rapidly reduce the bacterial burdenin the prostate tissue. As pre-
viously shown, fosfomycin mean prostate levels were found to be
~% ug/g,** whereas the median fosfomycin MIC for Gram-negative
pathogens in the current study was 1.5 mg/L, indicating effective
fosfomycin concentrations in the prostate to minimize the infec-
tious load. A maintenance dose interval every 48 h was continued
based on limited experience in humans***> and to minimize
gastrointestinal adverse effects, as fosfomycin’s most common
adverse event is diarrhoea.'>*? Previous studies of fosfomycin
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treatment in CBP have emphasized the relationship between once
or twice daily doses of oral fosfomycin and frequency of diar-
rhoea® as well as higher probability of failure with a 72h dose
interval.>®3” The evidence presented thus far supports the idea
that a 48 h dose interval is the most appropriate.

An introductory analysis of the first 20 patients provided a brief
overview of the effectiveness and safety of a 6 week duration of
fosfomycin (the minimum treatment for CBP)**~>° with a clinical
success of 85% and minimal toxicity. Furthermore, in patients with
diffuse inflammation on imaging and calcifications, prolongation
of treatment for a median period of 12 weeks as has been sug-
gested®®>? was applied and was very well tolerated. The presence

of prostate stones contributes to the persistence of infection and
patients with prostate calcifications and CBP are considered to
have a biofilm infection and are more likely to experience relapse
following antimicrobial therapy; therefore, prolongation of therapy
isindicated in these patients.*%3°

Clinical and microbiological success at the end of treatment
was achieved in 82% of the study population, whereas success
after a 6 month follow-up was achieved in 73%. To the best of our
knowledge, clinical data on oral fosfomycin for the treatment of
CBP is mainly found in the work undertaken by Los-Arcos et al.**
who reported 15 difficult-to-treat cases of CBP caused by E. coli in
the majority of the study population, and administered a dose of

Patients with symptoms
and signs (>3 months)
indicative of CBP

History & physical examination

Urine culture

Meares-Stamey test (4-glass test)
Multi-PCR for sexually transmitted

diseases
TRUS of prostate
v
Bacteria Bacteria susceptible Bacteria resistant to
susceptible to to FOF FQN and FOF
FQN .
~ Resistance or Susceptible to SXT
intolerance to FQN or MIN
FQN for FOF for 6 weeks* SXT or MIN
6 weeks for 6 weeks

— L =

Re-evaluation with
Meares-Stamey test or urine
culture and TRUS of
prostate

—

Meares-Stamey test or urine
culture sterile and TRUS
without signs of

inflammation

A 4

Stop treatment

Meares-Stamey test or urine
culture sterile and TRUS
with calcifications
and/or inflammation

A

Meares-Stamey
test or urine
culture positive

A4

Continue for another
6 weeks

Modify treatment
according to
susceptibility test

Figure 1. Suggested diagnostic algorithm of evaluation of patients with CBP. *Indicates that this is applicable for bacteria susceptible to fosfomycin
with an MIC <16 mg/L. FQN, fluoroquinolone; FOF, fosfomycin; SXT, trimethoprim/sulfamethoxazole; MIN, minocycline.
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3 gevery 48-72 h for 6 weeks, with a clinical cure rate of 42% and
a 6 month microbiological eradication rate of 53%. There are three
likely causes for the differences between the results of that study
and ours: (i) isolates were determined by semen culture of the
ejaculate alone, which is not reliable for diognosis;l’3’5 (i) an exact
MIC of fosfomycin was not determined and it is possible some
cases with an MIC >4 mg/L were treated with oral fosfomycin,
with a high probability of failure; and (iii) more than half of patients
had prostatic calcifications precluding failure with a 6 week treat-
ment duration. In addition, four case studies have also been
reported (three with monotherapy administering a dose of 3g
g24h in two cases for 12-16 weeks*® and 3 g q48h for 12 weeks in
the third,?® and one with a combination of 3 g of fosfomycin q72h
and 100 mg of minocycline q12h for 2 weeks®’) with clinical cure
and microbiological eradication. On the other hand, a considerable
amount of literature has been published on first-line treatment
with fluoroquinolones with a similar overall clinical and microbio-
logical response of 70%-90% at the end of therapy, but only
~60% after 6 months. 0242

Failure of fosfomycin treatment, shown in Table 3, was
observed in 12 patients. True or possible relapse was noted in
seven cases, whereas reinfection was illustrated in five cases. As
expected, the majority of the patients (five) that relapsed or pre-
sented with reinfection during therapy or at the end of therapy
had a fosfomycin-resistant pathogen isolated in urine and were
treated with other antimicrobials to which the isolates were sus-
ceptible in vitro. It should be pointed out that in the majority of
cases that failed fosfomycin treatment, a pathogen with MIC
>16mg/L was isolated, raising great concern that fosfomycin ad-
ministration q48h may not be adequate to achieve therapeutic
intraprostatic levels to treat an organism with a fosfomycin MIC
>8mg/L. However, the most surprising aspect of the data was
that patients that appeared with recurrence during the 3 and
6month follow-up (three patients) revealed fosfomycin-
susceptible bacteria, indicating a reinfection or possibly a minor
reservoir of bacterial load in the prostate tissue at the end of ther-
apy and the necessity for prolongation of treatment in this specific
group of patients.

An important area where the current study makes an original
contribution is the utilization of imaging and particularly TRUS of
the prostate at initiation of treatment and at 6 weeks. MRI of the
prostate did not provide adequate information for the monitoring
of prostatitis treatment, except for the exclusion of prostatic
abscesses. In contrast, TRUS revealed calcifications in the prostate,
dilatation of the seminal vesicles as well as mid-range echoes and
echolucent zones, consistent with inflammation. However, the low
sensitivity of the ultrasound features of prostatitis preclude identi-
fication of any one feature as being diagnostic of CBP and thus are
not included in guidelines as a diagnostic tool.*>'®%? However,
according to our experience, TRUS could be included in a multifa-
ceted approach as shown in Figure 1. Our suggestion regarding the
diagnostic approach to patients with CBP includes for the initial
evaluation, a history and medical examination with a microbio-
logical documentation of infection (with a urine culture or Meares-
Stamey procedure, and excluding sexually transmitted diseases
with a molecular test)>® in combination with TRUS to determine
the extent of inflammation, the presence of calcifications or the
formation of an abscess. Based on microbiological results, fluoro-
quinolones have been considered first-line treatment,**10:2%25

followed by oral fosfomycin in case of bacterial resistance to fluo-
roquinolones or in cases of intolerance (for bacteria susceptible to
fosfomycin with an MIC <16 mg/L). A 6 week re-evaluation is sug-
gested with a urine culture or a Meares-Stamey procedure (how-
ever, a second Meares-Stamey procedure is difficult to obtain and
causes discomfort to patients) and a TRUS to determine the length
of treatment.

This study has some limitations. The reader should bear in mind
that the study is based on a single centre and small sample size
with the lack of a control group receiving the best available ther-
apy. However, our patients had either limited or no available anti-
microbial agents achieving sufficient concentrations at the site of
infection, highlighting oral fosfomycin as the most appropriate
choice. It must be pointed out that among the limitations of the
current study was the fact that microbiological evaluation on fol-
low-up was based mostly on urine cultures, owing to obstacles to
the repetition of a Meares-Stamey procedure, thus cure rates
could be overestimated. In contrast, the advantages of our study
were the uniform dose of fosfomycin implemented in all our
patients with a multifaceted approach and a Meares-Stamey test
that is considered the diagnostic reference standard'>">'*" as
well as an exact fosfomycin MIC determination by Etest. Lastly, it is
important to point out that, to the best of our knowledge, the case
series in the present paper is the largest so far of CBP treated with
oral fosfomycin.

In conclusion, this study sought to obtain data that will help to
address the research gap of alternative treatments for CBP in the
era of MDR prevalence. Oral fosfomycin at a dose of 3 g once daily
for the first week of treatment followed by 3 g q48h for the remain-
ing duration of treatment (a total of 6 weeks up to 12 weeks based
on the presence of prostate calcifications) was proven as a safe
and effective therapy with minimal toxicity and could be recom-
mended in case of bacterial resistance to fluoroquinolones or in
case of poor tolerability of the first-line agent and whenever there
is laboratory confirmation of susceptibility to fosfomycin.
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