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Microorganisms; Objectives: Chronic bacterial prostatitis (CBP) is the most common urological disease in
Chronic bacterial patients younger than 50 years, whose long-standing symptoms could be related to an inap-
prostatitis; propriate therapeutic regimen. The objective was to analyze the sensitivity of microorganisms
Semen; isolated from patients with CBP and measure the weekly antibiotic concentrations in serum,
Urine; semen and urine.

Blood; Material and methods: For the antibiotic sensitivity study, 60 clinical isolates were included
Antibiotics between January 2013 and December 2014 from semen samples from patients with microbio-

logically confirmed CBP. Broth microdilution was performed on the samples. For the antibiotic
concentration study from January to May 2014, urine, blood and semen samples were collected
weekly, over 4 weeks of treatment from 8 patients with positive cultures for CBP. The concen-
trations were measured using ultra-high performance liquid chromatography coupled to tandem
mass spectrometry (UHPLC-MS/MS).
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Introduction

Results: The antibiotics fosfomycin and nitrofurantoin had the highest activity (95.2% in both
cases). The mean antibiotic concentrations in semen during the 4 weeks studied were as fol-
lows: 1.68mg/L, 8.30mg/L, 2.61mg/L, 0.33mg/L and 2.90mg/L, respectively, for patients
1 to 5, who were treated with levofloxacin; 1.625mg/L for patient 6, who was treated with
ciprofloxacin; 2.67 mg/L for patient 7, who was treated with ampicillin; and 1.05mg/L for
patient 8, who was treated with doxycycline. Higher concentrations were obtained in the urine
samples than in serum and semen, the latter 2 of which were comparable.

Conclusions: Fosfomycin is proposed as the primary alternative to the empiric treatment of
CBP due to its high in vitro activity. The antibiotic concentration in semen was higher than
the minimal inhibitory concentration against the aetiological agent, although microbiological
negativisation was not always correlated with a favorable clinical outcome.

© 2017 AEU. Published by Elsevier Espana, S.L.U. All rights reserved.

Actividad y concentraciones de antibioticos en muestras clinicas de pacientes con
prostatitis cronica bacteriana

Resumen

Objetivos: La prostatitis cronica bacteriana (PCB) es la enfermedad urolégica mas frecuente en
menores de 50 aios, cuya clinica de larga evolucion puede estar relacionada con una inadecuada
pauta terapéutica. El objetivo fue analizar la sensibilidad de los microorganismos aislados de
pacientes con PCB y medir las concentraciones de antibiotico semanalmente en suero, semen
y orina.

Material y métodos: Para el estudio de la sensibilidad antibiotica, entre enero de 2013 y diciem-
bre de 2014 se incluyeron 60 aislados clinicos procedentes de muestras de semen de pacientes
confirmados microbiolégicamente con PCB, y se llevo a cabo por microdilucion en caldo. Para el
estudio de las concentraciones de antibidticos, entre los meses de enero y mayo de 2014 se reco-
gieron muestras de orina, sangre y semen, semanalmente, durante 4 semanas de tratamiento
de 8 pacientes con cultivo positivo para PCB, y se midieron las concentraciones mediante cro-
matografia de liquidos de ultra alta eficacia acoplada a espectrometria de masas en tandem
(UHPLC-MS/MS).

Resultados: Fosfomicina y nitrofurantoina fueron los antibioticos con mayor actividad (95,2%
en ambos casos). Las concentraciones medias de antibidtico en semen durante las 4 semanas
estudiadas fueron las siguientes: 1,68 mg/l; 8,30 mg/l; 2,61 mg/l; 0,33 mg/ly 2,90 mg/l, respec-
tivamente para los pacientes 1 a 5, que recibieron levofloxacino; 1,625 mg/l para el paciente
6, que recibio ciprofloxacino 2,67 mg/| para el paciente 7, que fue tratado con ampicilina, y
1,05 mg/l para el paciente 8, que recibié doxiciclina. Se obtuvieron mayores concentraciones
en las muestras de orina que en suero y semen, siendo comparables estas 2 Ultimas.
Conclusiones: Fosfomicina se postula como principal alternativa al tratamiento empirico de la
PCB por su elevada actividad in vitro. La concentracion de antibiotico en semen fue superior a la
concentracion minima inhibitoria frente al agente etioldgico, aunque no siempre se correlaciono
la negativizacion microbioldgica con la evolucion clinica favorable.

© 2017 AEU. Publicado por Elsevier Espana, S.L.U. Todos los derechos reservados.

result of that meeting was the creation of a specific system
for classification of prostatic syndromes into 4 categories:

Chronic bacterial prostatitis (CBP) is a disease responsible
for 5-10% of prostate syndromes, the most common being
in men younger than 50."? It appears mainly as a result
of recurrent urinary infections and is characterized by the
presence of discomfort in the perineal region along with
manifestations of pathological sexual and/or urinary pro-
cess, which may persist for years. This may be related to
an inadequate therapeutic regimen, often based on the use
of an empiric antibiotic treatment, alone or associated with
a-blockers and/or anti-inflammatories.

The limitations for the diagnosis and classification of CBPs
led the National Institute of Health of the United States to
a consensus meeting on prostatitis in December 1995. The

acute bacterial prostatitis (type I), CBP (type Il), chronic
pelvic pain syndrome (type Ill), which in turn is divided into
inflammatory (type llla) and non-inflammatory (lllb), and
asymptomatic inflammatory prostatitis (type IV). Also, it is
necessary to take into account the difficulty of the microbi-
ological diagnosis of CBP, which is based on the fractionated
culture of Meares and Stamey, which consists of the sequen-
tial culture of the initial fraction and the mean fraction
of the urine of clean urination, prostatic fluid, and post-
fluid prostatic urine.>* However, there are several studies
that propose the simplification of the traditional fraction-
ated culture to the culture of the mean fraction of the urine
of clean micturition and the semen/prostatic fluid, showing
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similar and even higher sensitivity and specificity data.>®
Traditionally, Escherichia coli has been considered the main
etiological agent of CBP?*; however, in our environment,
it is Enterococcus faecalis, followed by E. coli, as in other
studies.’

Most guidelines suggest, for treating CBPs, the
use of fluoroquinolones for 4-6 weeks or trimetho-
prim/sulfamethoxazole (SXT) for 4-12 weeks. The use
of nitrofurantoin in combination with SXT is also recom-
mended when the treatment of choice fails.®° Recently
studies have been published that recommend the use of
fosfomycin in the treatment of CBP,'%-'2 but without a clear
biological basis, since there are few papers that study
the concentrations of antibiotics in organic liquids of the
genitourinary system,'"'3-"> to establish a real relationship
between the minimum inhibitory concentration (MIC) of
the antibiotic against the isolated strain and the clinical
categorization of the antibiotic for use in the treatment of
the patient.

The aim of our study was to propose a pattern of empiric
antibiotic treatment based on the analysis of the antibi-
otic susceptibility of microorganisms isolated from samples
of patients diagnosed with CBP, and to know the concen-
trations of antibiotic (levofloxacin, ciprofloxacin, ampicillin
and doxycycline) in blood, semen, and urine during 4 weeks
of treatment of CBP patients.

Materials and methods

For the study of antibiotic susceptibility, 60 bacterial clinical
isolates were included from a previous study® that was car-
ried out between January 2013 and December 2014, in which
761 patients with pain symptoms of more than 3 months
of evolution were included, located at the level of the
pelvic region, associated or not with sexual or urinary man-
ifestations, compatible with CBPs, treated at the urology
consultations of the University Hospital of Granada (Virgen
de las Nieves University Hospital). 61 CBP cases were con-
firmed microbiologically, and sensitivity was studied in 60 of
the isolated microorganisms, which were 27 E. faecalis, 20
E. coli, 3 Enterobacter spp., 3 Klebsiella spp., 2 Streptococ-
cus agalactiae, 2 Morganella morgannii, 2 Citrobacter spp.
and a Proteus mirabilis. The broth microdilution method
was used using the MicroScan Walkaway (Beckton Dickinson,
Sparks, USA) automated system and the antibiotics inter-
preted were levofloxacin (in the 60 strains), ciprofloxacin,
and SXT (in 58) and fosfomycin and nitrofurantoin (in 42).
Sensitivity data were interpreted according to the CLSI 2014
criteria.’® The 2 isolates of S. agalactiae were not stud-
ied against ciprofloxacin and SXT, since there are no cut-off
points for their clinical categorization. It was only possible
to analyze 42 isolates against fosfomycin and nitrofurantoin
since the latter began to be investigated from November
2013, after one of the first publications on the possible effi-
cacy of fosfomycin in the treatment of CBP."!

For the study of antibiotic concentrations between Jan-
uary and May 2014, samples of blood, presemen urine,
and semen were collected from 8 patients diagnosed with
CBPs in whom a significant microbiological culture had
been obtained. These samples were collected in the same
act, weekly, for 4 weeks of antibiotic treatment, and in

them the levels of levofloxacin (5 patients), ciprofloxacin
(one patient), ampicillin (one patient), and doxycycline
(one patient) were measured. Patients 1-5 received 500 mg
levofloxacin/24 h, their etiologic agent being E. faecalis in
patients 1, 3 and 4, and E. coli in numbers 2 and 5. Patient
6 received 500mg ciprofloxacin/12h, the etiologic agent
being E. coli. Patient 7 received 500 mg ampicillin/8h for
the treatment of CBP caused by E. faecalis. Finally, patient
8 was treated with 200 mg doxycycline/24 h, since the etio-
logic agent was Ureaplasma urealyticum. A microbiological
and clinical control of the patients was carried out 6 months
after the end of the antibiotic treatment. The samples
were frozen at —80°C until processing and the concen-
tration measurement of each antibiotic was performed by
ultra high-performance liquid chromatography coupled to
tandem mass spectrometry (UHPLC-MS/MS), using a triple
quadrupole analyzer, following the methodology developed
by Cazorla-Reyes et al.'” This procedure is based on a
dilution in the case of urinary samples, precipitation of
acetonitrile proteins in serum samples, and addition of
pL-dithiothreitol (Sigma-Aldrich Quimica SA, Tres Cantos,
Madrid, Spain) to liquefy the samples of semen, followed
by determination of the antibiotics under study.

The study protocol was carried out in accordance with
the Helsinki Declaration and the ‘Ethics and health research
commission for hospitals and health care districts’. Each
of the patients who participated voluntarily in the project
was explained and provided with an informative document
of the study in which they participated. This was a non-
interventional study, with no additional research to the
routine procedures, except for the determination of the
antibiotic concentration in the sample. The biological mate-
rial was used for the standard diagnosis of urinary tract
infections, following the prescriptions of the doctors. There
was no additional sampling or modification of the Proto-
col. Data analyses were performed using an anonymous
database. Therefore, the approval was considered unnec-
essary according to the guidelines of our country. The entity
that granted permission to access and use the data was the
Clinical Management Unit of Infectious Diseases and Clinical
Microbiology of the University Hospital Complex of Granada,
Spain.

Results

Sensitivity of isolates

Sensitivity data are shown in Table 1. Fosfomycin and nitro-
furantoin were the most active antibiotics (95.2% in both
cases), while SXT was the least active antibiotic (63.8%).
Regarding fluoroquinolones, levofloxacin showed slightly
higher activity than ciprofloxacin (78.3% and 75.9%, respec-
tively). The increased activity of levofloxacin is mainly due
to the predominance of E. faecalis as an etiological agent
of CBPs in our country, which shows greater sensitivity to
levofloxacin.

Levels of antibiotics in biological liquids

Table 2 and Fig. 1 shows the results obtained when mea-
suring the concentrations in semen, serum, and urine of
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Table 1 Sensitivity data to the antibiotics tested.
Levofloxacin Ciprofloxacin Trimethoprim-sulfamethoxazole Fosfomycin Nitrofurantoin
(n=60) (n=58) (n=58) (n=42) (n=42)
S R S R S R S R S | R
47 13 44 14 21 37 40 2 40 2 0
78.33%  21.67%  75.86%  24.14%  36.20%  63.80% 95.20%  4.80%  95.20%  4.80% 0%
Table 2 Concentrations of antibiotic (mg/l) in semen, serum and urine determined in each patient.
N.°/measured ATB N.° sample Semen Serum Urine
1/Levofloxacin 1 1.74 1.98 125.94
2 1.35 5.74 103.94
3 21.59 4.96 109.32
4 1.97 3.40 97.75
2/Levofloxacin 1 5.36 2.50 120.27
2 10.29 5.83 182.26
3 15.11 7.60 172.90
4 2.46 5.34 77.33
3/Levofloxacin 1 0.80 1.11 104.01
2 4.01 1.54 173.89
3 2.31 1.45 127.66
4 3.31 5.89 217.96
4/Levofloxacin 1 0.51 0.64 4.18
2 0.15 0.63 1.05
3 - 0.60 0.64
4 - 0.72 0.87
5/Levofloxacin 1 6.24 4.71 165.44
2 1.56 1.19 129.50
3 1.68 1.59 -
4 2.13 2.00 138.84
6/Ciprofloxacin 1 0.93 2.60 96.39
2 1.63 2.97 162.11
3 1.55 2.79 150.50
4 2.39 2.56 186.50
7/Ampicillin 1 1.25 <0.1 64.97
2 2.93 <0.1 87.32
3 4.71 <0.1 88.01
4 1.80 <0.1 97.21
8/Doxycycline 1 - <0.1 -
2 1.09 1.05 29.81
3 0.95 0.61 21.22
4 1.10 0.72 25.47

the antibiotic prescribed for each patient, with their evo-
lution. In all cases, higher concentrations were obtained in
urine samples than in serum and semen samples. Antibi-
otic concentrations obtained in serum were comparable,
in general, to those obtained in semen. The mean con-
centrations of antibiotic in semen during the 4 weeks
studied were as follows: 1.68mg/l, 8.30mg/l, 2.61mg/l,
0.33mg/l, and 2.90 mg/, respectively for patients 1-5, who
received levofloxacin; 1.62 mg/l for patient 6, who received
ciprofloxacin; 2.67 mg/l for patient 7, who was treated with
ampicillin; and 1.05mg/l for patient 8, who received doxy-

cycline. In patient 4 only levofloxacin concentrations could
be studied in the first 2 semen samples.

The clinical and microbiological evolution of these
patients is shown in Table 3. In patient 1, the mean concen-
tration of levofloxacin in the semen samples (1.68 mg/l)
was higher than the MIC of E. faecalis (<1mg/l) and the
clinical and microbiological evolution was favorable. In
patient 2, the mean antibiotic concentration (8.30 mg/l) was
higher than the MIC of E. coli (<0.5mg/l); however, despite
achieving the microbiological negativization, the symptoms
persisted after antibiotic treatment. In patient 3, the mean
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Figure 1

antibiotic concentration (2.61 mg/l) was also higher than the
MIC of E. faecalis (<1 mg/l) and, although no microbiologi-
cal control was performed, he showed clinical improvement.
In patient 4, the mean antibiotic concentration (0.33mg/l)

Patient 2: Levofloxacin
200

180 —
160
140
120
100
80
60
40

Levofloxacin concentration (mg/L)

20

0 =

Patient 4: Levofloxacin
4,50

2 3
Time (weeks)
Semen Serum Urine

4,00
3,50
3,00
2,50
2,00
1,50

1,00

Levofloxacin concentration (mg/L)

————————————

0.0 ¥
0,00

1 2 3 4
Time (weeks)
[——Semen —— serum - Urine |

Patient 6: Ciprofloxacin
200

180
160 |
140
120
100
80
60
40 |

Ciprofloxacin concentration (mg/L)

20 |
0

1 2 3 4
Time (weeks)
Semen Serum - Urine

Patient 8: Doxycycline

35
30
=l
2
= 25
<
k=)
IS
z 20
@
8
s
o 15
(]
£
S
3 10
>
3
o
a

5

0 o

1 2 3 4
Time (weeks)
[ Semen Serum—— Urine |

Evolution of the concentration of antibiotics in the patients studied.

was, a priori, lower than the MIC of E. faecalis (<1 mg/l).
However, it should be taken into account that with the
commercial broth microdilution panels of the MicroScan sys-
tem, we do not know the exact MIC of the antibiotic, so
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Table 3  Clinical and microbiological evolution of patients The high rate of relapses during the treatment of CBPs
included in the study of antibiotic levels. has increased interest in knowing more precisely the ability

; of antibiotics to penetrate the prostate tissue and, thus,

Evolution be able to respond to this problem. The study of other

Bt ez Microbiological antibigtics has also beep promoted in the treatment of

improvement negativization CBPs, including fosfomycin, which seems to be an alterna-

tive to traditional antibiotics because of its high penetration

1 Yes Yes in the prostate' and its efficacy demonstrated in in vivo
2 No Yes studies.'>1?

3 Yes -2 Based on the results of the sensitivity profile of the 60

4 Yes” Yes clinical isolates included in this study, fosfomycin and nitro-

5 No Yes furantoin were the most active antibiotics. Fosfomycin is

6 No Yes a recently studied antibiotic in this condition, so there is

7 Yes No not enough data to compare the sensitivity rate that we

8 Yes Yes

@ No microbiological control was performed at 6 months.
b Clinically it progressed favorably, but hematospermia
continued.

the MIC of levofloxacin in this case could be lower than
the concentration of antibiotic, which would explain the
favorable microbiological and clinical evolution, in spite of
persisting hematospermia. In patient 5, the mean antibiotic
concentration (2.90 mg/l) was higher than MIC versus E. coli
(<0.5mg/l), achieving microbiological negativization with-
out showing, however, clinical improvement. In this case,
the poor clinical course seems to be related to the diagnosis
of a slight urethral stenosis that showed improvement after
being treated.

Regarding ciprofloxacin levels, in the semen samples of
patient 6, the mean concentration of antibiotic (1.62mg/l)
was higher than MIC versus E. coli (<0.5mg/l). The mean
concentration of ampicillin in patient 7 (2.67mg/l) was
higher than MIC when compared to E. faecalis (<1mg/l).
Finally, the mean concentration of doxycycline in patient
8 was 1.05mg/l; however, in this case, we did not study
the MIC of the antibiotic and, therefore, we do not know
the degree of activity against U. urealyticum. Taking into
account that the patient evolved favorably at both the
microbiological and clinical levels, and that the MSCP of
tetracycline versus U. urealyticumis <1 mg/l (S), according
to CLSI 2011, the MIC of doxycycline against it should be
lower or equal (given its greater antimicrobial activity) and,
therefore, the concentrations in semen should be higher
than their MIC.

Discussion

CBPs are long-lasting infections and it is very important to
know the behavior of the drugs used in their antimicrobial
therapy. The measurement of antibiotic concentrations in
semen is an indirect method to know or estimate the con-
centrations reached in the prostate, since between 13 and
33% of the content of the seminal fluid is of prostatic ori-
gin, reason why the levels of antibiotic in the prostate are
theoretically superior. This information, together with the
sensitivity data of the CBP producing strain, allows us to
determine the best antimicrobial for the treatment of these
infections.

have obtained with clinical profitability in other studies.
It is an antibiotic widely used in other diseases of the
urinary tract, such as uncomplicated cystitis and recur-
rent urinary tract infections, in which it is postulated
as a first-choice empiric treatment,’ also showing excel-
lent sensitivity data against enterobacteria, Enterococcus
spp., and even multiresistant enterobacteria, understood
as such enterobacteria that show resistance to at least 3
families of antibiotics. The high rate of resistance to flu-
oroquinolones observed in our study (around 25%, slightly
lower than that shown by other authors),’®? as well as
the increase in the incidence of enterobacteria produc-
ing extended-spectrum beta-lactamases, has favored the
search for other antibiotics, such as fosfomycin, that can
address these pathogens. Nitrofurantoin has also proved
very high sensitivity, as in other studies’; however, it has
been documented that nitrofurantoin does not have good
prostatic penetration properties and, therefore, it should
not be used for the treatment of CBP.2" Fluoroquinolones,
for their part, have been used as the treatment of choice
for CBPs due to their excellent pharmacokinetic properties,
which make it possible to reach, both in prostatic tissue and
in prostatic secretion, high concentrations, and due to their
higher activity against formation of biofilms by the bacteria
involved.?? However, the high use of these antibiotics has
led to the appearance of resistance to these, so their effec-
tiveness in the empirical treatment of CBP is decreasing.

In addition to the sensitivity profile of the isolated
microorganism, a very important aspect to predict the effi-
cacy of an antibiotic is the concentration that it reaches
in the site of action, which must be higher than the MIC.
This will determine the clinical categorization of the antibi-
otic, i.e., sensitivity (S), resistance (R), or intermediate
sensitivity (I), according to the microbiological sensitivity
cut-off points (MSCP) used by EUCAST?® and CLSI"® guide-
lines. Table 4 shows the MSCP of the previous guidelines
for levofloxacin, ciprofloxacin, and ampicillin against E.
faecalis and E. coli, respectively. Doxicillin, used for the
treatment of CBP by U. urealyticum in patient 8, does not
have cut-off points against this pathogen, so tetracycline
ones (S <1mg/l; R>2mg/l) have been taken as a reference,
according to CLSI,"® since doxycycline is a tetracycline of
superior microbiological generation and activity.

It is important to highlight that the clinical categoriza-
tion of antibiotics (provided by the MIC of the antibiotic)
varies according to the CLSI or EUCAST guideline. This poses
a problem for the interpretation of the antibiograms of
the microorganisms responsible for CBP since, according to
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Table 4  Cut-off points EUCAST and CLSI (2014) for Enterococcus spp. and E. coli.

Enterococcus spp.

E. coli

MIC (mg/l) CLSI

MIC (mg/l) EUCAST

MIC (mg/1) CLSI MIC (mg/l) EUCAST

S | R S | R S | R S | R
Levofloxacin <2 4 >8 <4 - >4 <2 4 >8 <1 - >2
Ciprofloxacin <1 2 >4 <4 = >4 <1 2 >4 <0.5 - >1
Ampicillin <8 - >16 <4 - >8 <8 16 >32 <8 - >8

the guideline used, an antibiotic with the same MIC can
be interpreted as sensitive or resistant. Consequently, the
absence of a universal criterion for interpreting the MIC
of antibiotics adds a further drawback to the standardiza-
tion of the antibiotic therapy of this disease, since it makes
it difficult to choose a suitable dosage to reach sufficient
antibiotic concentrations to eradicate the etiological agent.
In our study, the concentrations of antibiotics in blood and
semen are comparable, and much lower than urine, as in
most studies.'*'> According to the literature, ciprofloxacin
reaches concentrations in prostatic tissue, generally 3-10
times higher than serum ones,” although some authors
detected prostate concentrations only 2-fold higher,** levo-
floxacin levels being higher than those of ciprofloxacin in
prostate and semen?’; the concentrations of doxycycline in
prostatic tissue are 40-60% higher than the serum ones'?;
and, finally, prostatic concentrations of ampicillin are gen-
erally lower than serum levels.?® Therefore, the levels of
levofloxacin, ciprofloxacin and doxycycline in prostatic tis-
sue of our patients should be higher than those achieved in
semen/blood, being sufficient for the eradication of etio-
logical agents. Even so, the microbiological negativization
does not always seem to be related to the disappearance
of the symptoms. Since it is a chronic inflammatory disease
of bacterial origin, the use of anti-inflammatories and/or
B-blockers is essential along with the antimicrobial treat-
ment, since the inflammatory process may persist for a long
time, even if the etiologic agent has been eradicated. In
addition, there may be other underlying diseases, not infec-
tious, responsible for the symptomatology. In the case of
ampicillin, the serum concentrations were virtually unde-
tectable, so they cannot be correlated with the seminal
ones and it could not be ensured that they were sufficient
in prostatic tissue. In fact, microbiological eradication was
not achieved in this case.

On the other hand, the studies mentioned above were
performed in healthy volunteers, rather than patients with
CBP, and it is important to take into account that antibiotic
concentrations may vary between these 2 populations due
to changes in pH that some biological samples suffer, such as
prostate fluid in patients with CBP, as recorded in a review
by Wagenlehnern.?” Thus, our data cannot be compared with
those studies, but they do make it possible to perform a pre-
liminary interpretation on the pharmacokinetic processes of
these antibiotics in subjects with CBP.

This research work has been carried out with a limited
number of patients because many biological samples are
needed, and participation in this type of study is compli-
cated. The inclusion of a small number of patients in the
study of antibiotic concentrations and of strains tested for

MIC studies implies a limitation in the interpretation of the
results, since studies with a greater number of patients
and strains are necessary to confirm the results obtained.
Another limiting factor of the study is the difficult mon-
itoring of adherence to the treatment of patients, which
could explain the atypical evolution of the observed con-
centrations in some cases. Therefore, when commenting the
results, the mean concentration of the antibiotic during the
4 weeks studied is more representative. When using prese-
men urine samples for the study of antibiotic levels, the
results obtained in semen could be slightly biased by the
small residual amount of antibiotic of urinary origin that
could contaminate the urethra. Even so, it is known that
these antibiotics reach higher concentrations in the prostate
than the seminal and blood ones, so the latter also serve as
a reference.

As a conclusion of the study, fosfomycin is postulated as
the main alternative in the conventional empirical treat-
ment of CBP, as long as the involvement of other atypical
etiologic agents such as genital mycoplasmas has been
ruled out. The measurement of antibiotic concentrations,
together with the sensitivity profile of the isolated microor-
ganism, provides very useful information for the choice of
the most effective antibiotic and for the prognosis of the dis-
ease. Finally, although levofloxacin concentrations appear
to be sufficiently high in patients, there is not always a
relationship between microbiological cure and clinical evo-
lution, which is why it is necessary to carry out more studies
and with a greater number of patients to ratify the results
obtained. Even so, this preliminary assessment provides very
important data about the pharmacokinetic processes that
occur during antimicrobial treatment.

Conflict of interest

The authors declare that they have no conflict of interest.

References

1. Nickel JC, Teichman JMH, Gregoire M, Clark J, Downey J. Preva-
lence, diagnosis, characterization, and treatment of prostatitis,
interstitial cystitis, and epididymitis in outpatient urological
practice: The Canadian PIE study. Urology. 2005;66:935-40.

2. Busetto GM, Giovannone R, Ferro M, Tricarico S, del Giudice
F, Matei DV, et al. Chronic bacterial prostatitis: efficacy of
short-lasting antibiotic therapy with prulifloxacin (Unidrox ) in
association with saw palmetto extract, lactobacillus sporogens
and arbutin (Lactorepens®). BMC Urol. 2014;14:53.

3. Nickel JC. Clinical evaluation of the man with chronic prostati-
tis/chronic pelvic pain syndrome. Urology. 2002;60 Suppl.:20-2.


http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0140
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0140
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0140
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0140
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0140
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0140
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0140
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0140
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0140
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0140
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0140
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0140
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0140
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0140
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0140
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0140
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0140
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0140
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0140
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0140
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0140
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0140
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0140
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0140
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0140
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0140
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0140
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0140
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0140
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0140
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0140
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0140
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0140
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0140
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0140
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0140
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0140
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0140
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0140
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0140
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0145
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0145
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0145
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0145
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0145
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0145
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0145
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0145
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0145
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0145
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0145
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0145
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0145
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0145
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0145
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0145
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0145
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0145
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0145
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0145
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0145
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0145
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0145
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0145
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0145
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0145
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0145
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0145
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0145
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0145
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0145
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0145
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0145
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0145
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0145
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0145
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0145
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0145
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0145
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0145
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0145
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0145
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0145
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0145
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0145
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0145
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0145
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0150
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0150
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0150
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0150
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0150
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0150
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0150
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0150
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0150
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0150
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0150
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0150
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0150
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0150
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0150
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0150
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0150
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0150
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0150
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0150
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0150
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0150

638

V. Heras-Canas et al.

4.

10.

1.

12.

13.

14.

15.

Wein AJ, Kavoussi LR, Novick AC, Partin AW, Peters CA.
Campbell-Walsh Urology. 10th ed. Campbell-Walsh Urology;
2012. p. 1834-46.

. Budia A, Luis Palmero J, Broseta E, Tejadillos S, Benedicto A,

Queipo JA, et al. Value of semen culture in the diagnosis of
chronic bacterial prostatitis: a simplified method. Scand J Urol
Nephrol. 2006;40:326-31.

. Heras-Canas V, Gutiérrez-Soto B, Serrano-Garcia ML, Vazquez-

Alonso F, Navarro-Mari JM, Gutiérrez-Fernandez J. Chronic
bacterial prostatitis. Clinical and microbiological study of 332
cases. Med Clin. 2016;147:144-7.

. Cai T, Mazzoli S, Meacci F, Boddi V, Mondaini N, Malossini

G, et al. Epidemiological features and resistance pattern in
uropathogens isolated from chronic bacterial prostatitis. J
Microbiol. 2011;49:448-54.

. Mensa J, Gatell J, Garcia-Sanchez J, Letang E, Lopez-Suné E,

Marco F. Guia de terapéutica antimicrobiana. Molins de Rei:
Editorial Antares; 2016.

. Pavia A, Gilbert DN, Chambers HF, Eliopoulos GM, Saag MS.

The Sanford guide to antimicrobial therapy. Sperryville, USA:
Antimicrobial Therapy, Inc.; 2016.

Los-Arcos |, Pigrau C, Rodriguez-Pardo D, Fernandez-Hidalgo N,
Andreu A, Larrosa N, et al. Long-term fosfomycin-tromethamine
oral therapy for difficult-to-treat chronic bacterial prostatitis.
Antimicrob Agents Chemother. 2016;60:1854-8.

Gardiner BJ, Mahony AA, Ellis AG, Lawrentschuk N, Bolton DM,
Zeglinski PT, et al. Is fosfomycin a potential treatment alter-
native for multidrug-resistant gram-negative prostatitis? Clin
Infect Dis. 2014;58:e101-5.

Gian J, Cunha BA, Drancourt M, Bollet C, Carta A, Rousselier P,
et al. Raoultella planticola chronic bacterial prostatitis with
prostatic calcifications: successful treatment with prolonged
fosfomycin therapy. Int J Antimicrob Agents. 2016;47:414.
Charalabopoulos K, Karachalios G, Baltogiannis D, Char-
alabopoulos A, Giannakopoulos X, Sofikitis N. Penetration
of antimicrobial agents into the prostate. Chemotherapy.
2003;49:269-79.

Wagenlehner FME, Kees F, Weidner W, Wagenlehner C, Naber
KG. Concentrations of moxifloxacin in plasma and urine, and
penetration into prostatic fluid and ejaculate, following sin-
gle oral administration of 400 mg to healthy volunteers. Int J
Antimicrob Agents. 2008;31:21-6.

Naber KG, Sorgel F, Kinzig M, Weigel DM. Penetration of
ciprofloxacin into prostatic fluid, ejaculate and seminal fluid

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

in volunteers after an oral dose of 750 mg. J Urol. 1993;150 Pt
2:1718-21.

CLSI. Performance standards for antimicrobial susceptibility
testing; 24th Informational Supplement. CLSI document M100-
S24. Wayne, PA: Clinical and Laboratory Standards Institute;
2014.

Cazorla-Reyes R, Romero-Gonzalez R, Frenich AG, Rodriguez
Maresca MA, Martinez Vidal JL. Simultaneous analysis of antibi-
otics in biological samples by ultra high performance liquid
chromatography-tandem mass spectrometry. J Pharm Biomed
Anal. 2014;89:203-12.

CLSI. Methods for antimicrobial susceptibility testing for
human mycoplasmas; Approved guideline. CLSI Document M43-
A. Wayne, PA: Clinical and Laboratory Standards Institute;
2011.

Prieto L, Esteban M, Salinas J, Adot JM, Arlandis S, Peri L,
et al. Consensus document of the Spanish Urological Associa-
tion on the management of uncomplicated recurrent urinary
tract infections. Actas Urol Esp. 2015;39:339-48.

Kim SH, Ha US, Il Yoon B, Kim SW, Sohn DW, Kim HW, et al.
Microbiological and clinical characteristics in acute bacterial
prostatitis according to lower urinary tract manipulation pro-
cedure. J Infect Chemother. 2014;20:38-42.

Fowler JE. Antimicrobial therapy for bacterial and nonbacterial
prostatitis. Urology. 2002;60:24-6.

Mazzoli S. Biofilms in chronic bacterial prostatitis (NIH-II)
and in prostatic calcifications. FEMS Immunol Med Microbiol.
2010;59:337-44.

EUCAST. Clinical breakpoints. Available from: http://www.
eucast.org/clinical_breakpoints/ [accessed 01.12.16].
Boerema JB, Dalhoff A, Debruyne FM. Ciprofloxacin distribu-
tion in prostatic tissue and fluid following oral administration.
Chemotherapy. 1985;31:13-8.

Bulitta JB, Kinzig M, Naber CK, Wagenlehner FM, Sauber C,
Landersdorfer CB, et al. Population pharmacokinetics and
penetration into prostatic, seminal, and vaginal fluid for
ciprofloxacin, levofloxacin, and their combination. Chemother-
apy. 2011;57:402-16.

Jeppesen N, Frimodt-Mgller C. Serum concentrations and pen-
etration into prostate of mecillinam and ampicillin. Curr Med
Res Opin. 1984;9:213-8.

Wagenlehner FME, Weidner W, Sorgel F, Naber KG. The role
of antibiotics in chronic bacterial prostatitis. Int J Antimicrob
Agents. 2005;26:1-7.


http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0155
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0155
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0155
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0155
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0155
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0155
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0155
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0155
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0155
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0155
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0155
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0155
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0155
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0155
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0155
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0155
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0155
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0155
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0155
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0155
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0155
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0155
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0155
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0155
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0155
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0155
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0155
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0155
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0155
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0155
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0155
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0160
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0160
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0160
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0160
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0160
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0160
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0160
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0160
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0160
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0160
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0160
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0160
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0160
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0160
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0160
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0160
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0160
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0160
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0160
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0160
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0160
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0160
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0160
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0160
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0160
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0160
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0160
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0160
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0160
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0160
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0160
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0160
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0160
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0160
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0160
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0160
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0160
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0160
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0160
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0160
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0160
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0165
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0165
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0165
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0165
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0165
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0165
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0165
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0165
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0165
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0165
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0165
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0165
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0165
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0165
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0165
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0165
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0165
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0165
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0165
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0165
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0165
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0165
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0165
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0165
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0165
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0165
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0165
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0165
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0165
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0165
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0165
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0165
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0165
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0165
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0170
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0170
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0170
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0170
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0170
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0170
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0170
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0170
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0170
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0170
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0170
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0170
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0170
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0170
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0170
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0170
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0170
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0170
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0170
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0170
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0170
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0170
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0170
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0170
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0170
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0170
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0170
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0170
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0170
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0170
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0170
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0170
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0170
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0170
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0170
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0170
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0175
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0175
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0175
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0175
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0175
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0175
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0175
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0175
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0175
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0175
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0175
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0175
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0175
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0175
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0175
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0175
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0175
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0175
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0175
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0175
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0175
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0175
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0175
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0175
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0175
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0175
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0180
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0180
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0180
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0180
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0180
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0180
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0180
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0180
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0180
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0180
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0180
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0180
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0180
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0180
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0180
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0180
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0180
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0180
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0180
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0180
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0180
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0180
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0180
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0180
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0180
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0180
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0185
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0185
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0185
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0185
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0185
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0185
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0185
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0185
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0185
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0185
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0185
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0185
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0185
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0185
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0185
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0185
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0185
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0185
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0185
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0185
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0185
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0185
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0185
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0185
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0185
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0185
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0185
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0185
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0185
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0185
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0185
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0185
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0185
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0185
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0185
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0190
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0190
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0190
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0190
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0190
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0190
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0190
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0190
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0190
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0190
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0190
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0190
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0190
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0190
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0190
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0190
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0190
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0190
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0190
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0190
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0190
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0190
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0190
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0190
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0190
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0190
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0190
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0190
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0190
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0190
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0190
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0190
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0190
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0190
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0195
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0195
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0195
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0195
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0195
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0195
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0195
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0195
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0195
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0195
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0195
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0195
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0195
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0195
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0195
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0195
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0195
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0195
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0195
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0195
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0195
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0195
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0195
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0195
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0195
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0195
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0195
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0195
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0195
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0195
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0195
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0195
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0195
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0195
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0195
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0195
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0200
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0200
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0200
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0200
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0200
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0200
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0200
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0200
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0200
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0200
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0200
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0200
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0200
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0200
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0200
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0200
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0200
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0200
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0200
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0200
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0200
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0200
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0200
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0200
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0200
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0200
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0200
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0200
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0205
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0205
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0205
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0205
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0205
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0205
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0205
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0205
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0205
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0205
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0205
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0205
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0205
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0205
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0205
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0205
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0205
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0205
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0205
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0205
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0205
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0205
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0205
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0205
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0205
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0205
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0205
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0205
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0205
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0205
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0205
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0205
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0205
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0205
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0205
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0205
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0205
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0205
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0205
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0205
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0205
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0205
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0205
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0205
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0205
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0205
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0205
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0205
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0205
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0205
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0210
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0210
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0210
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0210
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0210
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0210
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0210
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0210
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0210
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0210
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0210
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0210
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0210
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0210
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0210
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0210
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0210
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0210
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0210
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0210
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0210
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0210
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0210
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0210
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0210
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0210
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0210
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0210
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0210
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0210
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0210
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0210
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0210
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0210
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0210
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0210
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0210
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0210
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0210
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0210
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0215
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0215
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0215
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0215
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0215
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0215
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0215
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0215
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0215
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0215
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0215
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0215
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0215
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0215
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0215
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0215
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0215
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0215
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0215
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0215
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0215
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0215
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0215
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0215
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0215
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0220
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0220
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0220
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0220
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0220
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0220
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0220
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0220
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0220
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0220
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0220
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0220
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0220
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0220
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0220
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0220
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0220
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0220
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0220
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0220
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0220
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0220
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0220
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0220
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0220
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0220
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0220
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0220
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0220
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0220
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0220
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0220
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0220
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0220
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0220
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0220
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0220
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0220
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0220
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0220
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0220
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0220
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0220
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0220
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0220
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0220
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0220
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0225
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0225
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0225
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0225
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0225
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0225
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0225
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0225
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0225
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0225
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0225
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0225
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0225
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0225
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0225
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0225
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0225
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0225
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0225
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0225
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0225
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0225
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0225
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0225
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0225
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0230
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0230
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0230
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0230
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0230
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0230
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0230
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0230
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0230
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0230
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0230
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0230
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0230
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0230
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0230
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0230
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0230
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0230
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0230
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0230
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0230
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0230
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0230
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0230
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0230
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0230
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0230
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0230
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0230
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0230
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0230
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0230
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0230
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0230
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0230
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0230
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0230
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0230
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0230
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0230
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0230
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0235
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0235
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0235
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0235
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0235
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0235
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0235
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0235
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0235
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0235
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0235
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0235
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0235
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0235
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0235
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0235
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0235
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0235
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0235
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0235
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0235
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0235
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0235
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0235
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0235
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0235
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0235
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0235
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0235
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0235
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0235
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0235
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0235
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0235
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0235
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0235
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0235
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0235
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0235
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0235
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0235
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0235
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0235
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0235
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0235
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0235
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0235
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0240
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0240
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0240
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0240
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0240
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0240
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0240
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0240
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0240
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0240
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0240
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0240
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0240
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0240
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0240
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0240
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0245
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0245
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0245
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0245
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0245
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0245
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0245
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0245
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0245
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0245
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0245
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0245
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0245
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0245
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0245
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0245
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0245
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0245
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0245
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0245
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0245
http://www.eucast.org/clinical_breakpoints/
http://www.eucast.org/clinical_breakpoints/
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0255
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0255
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0255
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0255
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0255
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0255
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0255
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0255
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0255
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0255
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0255
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0255
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0255
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0255
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0255
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0255
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0255
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0255
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0255
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0255
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0255
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0255
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0255
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0255
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0260
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0260
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0260
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0260
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0260
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0260
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0260
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0260
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0260
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0260
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0260
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0260
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0260
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0260
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0260
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0260
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0260
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0260
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0260
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0260
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0260
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0260
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0260
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0260
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0260
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0260
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0260
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0260
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0260
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0260
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0260
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0260
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0260
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0260
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0260
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0260
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0260
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0260
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0260
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0260
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0260
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0265
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0265
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0265
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0265
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0265
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0265
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0265
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0265
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0265
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0265
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0265
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0265
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0265
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0265
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0265
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0265
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0265
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0265
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0265
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0265
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0265
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0265
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0265
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0265
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0265
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0270
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0270
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0270
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0270
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0270
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0270
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0270
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0270
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0270
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0270
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0270
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0270
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0270
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0270
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0270
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0270
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0270
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0270
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0270
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0270
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0270
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0270
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0270
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0270
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0270
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0270
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0270
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0270
http://refhub.elsevier.com/S2173-5786(17)30147-6/sbref0270

	Antibiotic activity and concentrations in clinical samples from patients with chronic bacterial prostatitis
	Introduction
	Materials and methods
	Results
	Sensitivity of isolates
	Levels of antibiotics in biological liquids

	Discussion
	Conflict of interest
	References


