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Ø 20% des infections urinaires (> 30 millions d’infections urinaires par an dans le monde)
Ø 5% des hommes présenteront ⩾ 1 épisode d’infection urinaire
Ø Pic épidémiologique : 65 ans
Ø Spécificité masculine : atteinte prostatique
Ø Principaux pathogènes impliqués: Enterobacterales ( 85% E. coli +++)
Ø Traitement de référence actuels: fluoroquinolones (FQ) et cotrimoxazole (TMP-SMX) 

2. Materials and methods

We prospectively studied cases of clinically defined
forms of UTI (acute pyelonephritis, acute prostatitis, and
febrile UTI) in adult male patients admitted to the Infectious
Diseases Unit in the Hospital Clinic. This hospital is a
tertiary teaching institution covering an area of 750,000
inhabitants. The study was performed during the year 2000.
All patients had community-acquired UTI. Patients who had
been treated with antibiotics for more than 3 days were
excluded from the study. Seven women with the clinical
diagnosis of acute pyelonephritis (APN) were included as
controls. All patients were informed of the clinical protocol
and gave informed consent.

Acute pyelonephritis (APN) was clinically defined as an
armpit temperature higher than 38 jC (fever), pyuria, and
lumbar tenderness; acute prostatitis (AP) as fever, pyuria,
and prostate tenderness; and febrile UTI (FUTI) as fever and
pyuria in the absence of lumbar or prostate tenderness or
other cause of fever at admission. Clinical evaluation was
done in every case by one of the authors (MV).

All patients had an initial clinical evaluation including
prostatic rectal examination, blood analysis, urinary culture,
and two blood cultures, and they were followed up for 4
weeks after therapy was completed. Clinical evaluation,
blood analysis, and urine culture were repeated after 48
h of treatment, and clinical evaluation and urine culture at 1
and 4 weeks after stopping therapy. Urine was collected by
the clean catch midstream method. Urine samples were
spread on McConkey and CLED agar for quantification
purposes.

A positive urine culture was defined as bacterial growth
of >105 CFU/ml. Identification was done using standard
methods.

To perform the ILS, 20 ml of blood was withdrawn from
the patient and used to isolate leukocytes that were labeled
with 111indium-oxine, following the method described by
McAfee and Thakur [7]. The average cell-labeling efficien-
cy was 85F 11%. The number of leukocytes injected
ranged from 1.2 to 4.2! 108 and the dose of radioactivity
administered was 12,950F 1850 kBq. Scintigraphy studies
were performed at 24 and 48 h after indium-labeled leuko-
cyte administration. Anterior, posterior, and sitting position
planar images of 15-min duration were acquired in a single-
head gamma camera (HR4 or 609; Elscint, GEMS) fitted
with a medium-energy, high-resolution collimator. The
studies were acquired in word with a matrix of 256! 256.

ILS was performed on the first 2 days after admission
during the fever episode and repeated between 1 and 2
months after stopping treatment, when patients were free of
symptoms. Each ILS was examined by two experienced
nuclear medicine physicians who were unaware of the
clinical and laboratory data.

Positive uptake was defined as any uptake of the indium
tracer in areas where there is no usual uptake. Liver and
spleen show an indium uptake in healthy patients.

All patients with UTI received an initial dose of endove-
nous antibiotic and were kept on endovenous therapy until
clinical defervescence. When urine culture results became
available, therapywas switched according to the antibiogram.

Cure was defined as a clinical resolution of symptoms
and a negative urine culture on chemotherapy and during the
follow-up period, i.e., 2 and 4 weeks after stopping therapy.

3. Results

A total of 20 male patients were included in the study,
nine with clinical AP, four with clinical APN, and seven
with FUTI. Their mean age (F SD) was 64.8F 12.3 years.
The mean age of the seven female controls was 32.1F18.5
years. Mean leukocyte count was 16,339F 5305 cells/cm3

at admission and 6421F1214 cells/cm3 1 week after
stopping antibiotic therapy; the values for mean C-reactive
protein were 10.1F 6.3 and 0.5F 0.4 mg/dl, respectively.
Mean specific prostatic antigen at admission in all male
patients with AP was 19.2F 18.7, 10F 4 in APN, and
10F 3.5 mg/dl in FUTI, and the values 1 month after
stopping therapy were 1.9F 1.1, 1.2F 0.9, and 1.8F 1
mg/dl, respectively. Escherichia coli was isolated in 70%
(19/27) of cases.

All patients with clinical AP presented uptake in the area
of the prostate. Some cases showed a heterogeneous uptake
in the different prostatic lobules (Fig. 1). In addition, two of
the patients with clinical AP presented uptake in the testes
and right kidney, respectively, which correlated with clinical
data (Table 1).

Among the four patients diagnosed with clinical APN,
one showed lumbar uptake in the same area where the pain
was referred (Fig. 2), one presented both lumbar and
prostatic uptakes, and two exhibited only prostatic uptake
in spite of the clinical diagnosis of APN (Table 1).

Fig. 1. 111Indium-labelled leukocyte scintigraphy performed at admission in

a male patient with a clinical diagnosis of acute prostatitis. The arrow points

to a pelvic uptake corresponding to a right prostatic lobule. (A) Anterior

planar images. (B) Planar images in sitting position.
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Figure 2. Illustration of ion trapping of antibiotics within prostatic tissue. Prostatic fluid is separated from capillary blood by the lipid-containing
biologic membranes of the capillary endothelium and the cuboidal prostatic epithelial cells. Prostatic capillary endothelial cells lack secretory and
active transport mechanisms, and they form tight intracellular junctions, preventing the passive diffusion of small molecules through intercellular gaps.
Most antibiotics are either weak acids or bases that ionize in biological fluids. Lipid-soluble, uncharged antibiotics (AbH) can passively diffuse across
these membranes and the prostatic interstitium, thus tending toward equal concentrations in each compartment. Acidic or basic drugs are also in
equilibrium with their electrically charged dissociated forms (Ab!), but the charged forms are unable to pass through the membranes. The extent of
dissociation of a drug is governed by its pKa and the pH of its local environment. Weakly acidic antibiotics dissociate to a greater degree in the
alkaline environment of the chronically infected prostatic fluid (pH 8.3) than in the plasma (pH 7.4), leading to an increased total drug concentration
(AbH + Ab!) within prostatic fluid relative to the plasma.

found that 74% had an infectious etiology; the most common
isolates were Chlamydia trachomatis (37% of cases) and Tri-
chomonas vaginalis (11%), whereas 5% of patients had infection
due to Ureaplasma urealyticum [41]. Classical bacterial uro-
pathogens were found in 20% of patients, and more patients
with these pathogens, compared with patients with nonbacterial
pathogens, had prostatic specimens with leukocytes [41]. Other
possible prostatitis pathogens include Mycoplasma genitalium,
Neisseria gonorrhoeae, Mycobacterium tuberculosis, various fun-
gi, and several viruses [34].

TREATMENT OF BACTERIAL PROSTATITIS

The approach to treating bacterial infection of the prostate
largely centers on appropriately selected antibiotic therapy. The
best approach to treating nonbacterial prostatitis (NIH cate-
gories III and IV) is less clear.

Overview of antibiotic therapy. Treatment of bacterial
prostatitis is hampered by the lack of an active antibiotic trans-
port mechanism and the relatively poor penetration of most
antibiotics into infected prostate tissue and fluids. Most anti-
biotics are either weak acids or bases that ionize in biological
fluids, which inhibits their crossing prostatic epithelium (Figure
2) [23]. Only free, non–protein-bound antibiotic molecules
enter tissues. Ordinarily, substances with molecular weights of
!1000 pass through openings (fenestrae) between capillary en-
dothelial cells, but prostate capillaries are nonporous. Passage
of a drug through prostatic capillary endothelium and prostatic
epithelium is enhanced by a high concentration gradient, high
lipid solubility, low degree of ionization, high dissociation con-

stant (pKa; allowing diffusion of the unionized component into
the prostate), low protein binding, and small molecular size
[42]. A pH gradient allows electrically neutral molecules to pass
through membranes, become ionized, and be trapped. Al-
though ion trapping may increase prostatic drug concentration,
the charged fraction has an unclear antimicrobial role. Fluo-
roquinolones are zwitterions that have a different pKa in an
acidic versus an alkaline milieu, allowing concentrations in the
prostate to be 10%–50% of concentrations in serum [43].

Normal human prostatic fluid has a pH of ∼7.3; in individ-
uals with CBP, the prostatic fluid may become markedly alkaline
(mean pH, 8.34) [44]. Many early studies of prostatic antibiotic
penetration used dogs, which generally have acidic prostatic
fluid. Human studies have mostly used adenoma tissue derived
from prostate resection. These uninfected samples of mixed
tissues and fluids with varied pH levels generally have antibiotic
concentrations that exceed those in plasma. In humans, alkaline
drugs (eg, trimethoprim and clindamycin) undergo ion trap-
ping, which leads to high prostatic concentrations. Acidic drugs,
such as beta-lactams, achieve lower levels, but more drug is in
the active unionized state.

Fluoroquinolones have emerged as the preferred antibiotics
for treating bacterial prostatitis, and several have been approved
by the US Food and Drug Administration (FDA) for this in-
dication. Compared with concentrations in plasma, drug levels
are generally higher in urine, similar in seminal fluid and pro-
static tissue, and lower (albeit therapeutic) in prostatic fluid
[43, 44]. One concern with these agents is the growing problem
of fluoroquinolone resistance, which generally requires treat-
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Infections urinaires masculines (IUM)



Alternative per os
Ø  Efficace dans les infections urinaires:
Activité bactéricide élevée contre les Enterobacterales 
Taux de résistance chez E. coli  < 1%
Diffusion prostatique correcte
Efficacité démontrée dans de multiples situations:

° Cystites de la femme
° Pyélonéphrite de la femme 
° Prophylaxie des biopsies prostatiques 

Ø  Bien tolérée:
Association commercialisée en France depuis 1989
Profil de tolérance excellent 

(effet indésirable principal: diarrhées bénignes)

Fosfomycine-trométamol

Di Stefano et al. 2022
Gardiner et al. 2014

Caron et al. 2018
Ten Doesschate et al. 2021

Delory et al. 2021
Bouiller et al. 2022

Efficacité probable dans les IUM



Démontrer que la FT n'est pas inférieure aux FQ ou au TMP-SMX 
en relais oral dans les IUM fébriles causées par E. coli

Objectif principal



ØEssai clinique de non infériorité
- Multicentrique
- Contrôlé
- Randomisé en 1:1

Randomisation stratifiée par le centre, l’âge et les comorbidités urologiques 
- En ouvert
- 2 groupes parallèles: 

Expérimental (fosfomycine PO) versus Contrôle (fluoroquinolones ou cotrimoxazole PO)

Design de l’étude



Objectif principal

Démontrer que la FT n'est pas inférieure aux FQ ou au TMP-SMX 
en relais oral dans les IUM fébriles causées par E. coli

Critère de jugement principal (CJP):
• guérison clinique (T°< 38°C et l'absence de symptômes d’IUM)
• sans consommation antibiotique supplémentaire
• à 14 jrs de la fin de l’antibiothérapie (J26)



ØComparer entre les deux groupes 
(groupe FT versus groupe FQ ou TMP-SMX) :

• L'incidence et la nature des complications infectieuses et urologiques
• La survenue des événements indésirables liés aux antibiotiques
• Le portage rectal d'Enterobacterales résistantes aux antibiotiques, 

14 jours après la fin de l’antibiothérapie (J26)
• Les taux de récidive d'infections urinaires fébriles ou non (récurrence 

ou réinfection), 28 jours après la fin de l’antibiothérapie (J40)

ØAnalyser les caractéristiques cliniques et biologiques des patients ayant 
connu un échec de traitement par rapport aux patients guéris lors de 
l'épisode initial 

Objectifs secondaires



Critères d’inclusion :
• Sexe masculin
• Age ≥ 18 ans
• T°≥ 38°C dans les 72h précédent le diagnostic d’IUM
• ≥ 1 critère parmi les suivants : 
 dysurie, pollakiurie, urgenturie, hématurie, 

douleur sus-pubienne, prostatique, du flanc ou 
du périnée

• ECBU positif : 
 ≥ 10 leucocytes/μL avec culture positive à 
 E. coli sensible à la fosfomycine et aux FQ ou au 

TMP-SMX
• Évolution favorable après une antibiothérapie 

probabiliste efficace reçue pendant 72 ± 24h. 
(T°<38°C avec amélioration clinique des signes d’IUM)

Critères de non inclusion :
• Autre pathologie pouvant expliquer la fièvre
• Sepsis / choc septique à point de départ 

urinaire
• Nécessité d’un geste urologique
• Présence d'une sonde urinaire à demeure, 

sauf sonde placée pendant l'épisode d’IU
• Vessie neurologique
• Immunodépression
• Contre-indication à l'utilisation de FQ, de 

TMP-SMX ou de FT
• Insuffisance rénale chronique sévère 
 (DFG estimé  <20 ml/min)
• IU traitée au cours des 3 derniers mois
• Probabilité élevée de décès à 3 mois
• Troubles cognitifs majeurs, tutelle ou 

curatelle, absence de couverture sociale

Design de l’étude



Antibiothérapie 
probabiliste
(SPILF 2017)

Traitement expérimental:
Fosfomycine per os (FT)
3g/jour en une prise

Traitement standard (SPILF 2017):
Option 1: Fluoroquinolone per os 
Option 2: Cotrimoxazole per os

J1

Début de 
l’antibiothérapie

Visite n°3
Consultation en 

présentiel

Visite n°2
Consultation

téléphonique*

Visite n°4
Consultation

téléphonique*

Inclusion
Randomisation

Critère de jugement 
principal

Durée 72 ± 24h

Critère de jugement principal: 
guérison clinique (définie comme une température corporelle <38°C et l'absence de symptômes d'infection 
urinaire), sans consommation antibiotique supplémentaire jusqu'à l'évaluation principale

Visite n°1
Consultation en 

présentiel

* Les consultations téléphoniques peuvent être réalisées en présentiel si le patient est toujours hospitalisé dans le centre d’inclusion.

J12 J26 J40

Fin de 
l’antibiothérapie

Schéma de l’étude



Design de l’étude
N° Prénom Nom Hôpital Ville 

1 Dr Antoine HAMON Beaujon Clichy sur Seine

2 Dr Matthieu LAFAURIE Saint Louis Paris

3 Dr Raphael LEPEULE Henri Mondor Créteil

4 Pr Aurélien DINH Ambroise Paré
Boulogne 
Billancourt

5 Pr Caroline CHARLIER Cochin Paris

6 Dr Marion PARISEY Delafontaine Saint Denis

7 Dr Lelia ESCAUT Kremlin Bicêtre Le Kremlin 
Bicêtre 

8 Dr Laurene DECONINCK Bichat Paris

9 Dr Laure SURGERS Saint Antoine Paris

10 Dr Anne Lise MUNIER Lariboisière Paris

11 Dr Annabelle POURBAIX Foch Suresnes

12 Dr Fréderic MECHAI Avicenne Bobigny

13 Dr Marie DUBERT Centre Hospitalier 
d’Argenteuil Argenteuil

14 Pr Adrien LEMAIGNEN CHRU de Tours Tours

15 Dr Marie GOUSSEFF CH Bretagne 
Atlantique Vannes

16 Dr Rodolphe BUZELE CH Saint Brieuc Saint Brieuc

17 Dr Philippe LESPRIT CHU Grenoble-
Alpes Grenoble

18 Dr Audrey LE BOT CHU Rennes Rennes

19 Pr Manuel ETIENNE CHU Rouen Rouen

20 Dr Benjamin LEFEVRE CHRU Nancy Nancy

Nombre de patients prévus: 312
Durée d’inclusion : 36 mois
Durée prévue de la recherche : 40 mois
Nombre de centres d’inclusion prévus: 20

Première inclusion prévue: septembre 2025
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