
Archivio Italiano di Urologia e Andrologia 2018; 90, 134

ORIGINAL PAPER

Injection therapy for chronic prostatitis:
A retrospective analysis of 77 cases
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Objective: To compare pre- and post-therapy
symptom scores reported on the National

Institute of Health Chronic Prostatitis Symptom Index (NIHCP-
SI) after trans-rectal antibiotic injections therapy for men suf-
fering from chronic prostatitis.
Materials and methods: Retrospective analysis of NIHCPSI
symptom scores obtained from chart reviews of 77 treated
males suffering from chronic prostatitis before and after trans
rectal injections for the treatment of chronic prostatitis. 
Results: Most patients reported a 40% to 60% improvement in
symptom scores. In subgroups comparing scores in patients
with less than 5 injections, the improvement was less than in
patients who received 10 or more injections. Patients’ responses
after a shorter (3 months) follow up showed better pain scores
than patient’s scores after longer, over one-year or more, fol-
low-up periods.
Conclusion: Our findings show that direct antibiotic injection
for chronic prostatitis is a viable addition to standard therapies.
Improvements in symptom scores are long lasting. Discomfort
is minimal and side effects are rare and avoidable.
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In response to failure of oral antibiotics to eradicate
pathogens from the genital secretions of male patients
being treated for infertility, we adopted direct antibiotic
injections to the prostate and offered this treatment to
patients for the last 17 years. Histology showing scarring,
calcification, and sealed off bacteria in the prostate sup-
ported this approach. For the last 10 years, injection ther-
apy has been also offered to patients suffering from symp-
toms of chronic prostatitis without infertility issues. This
work aims to compare National Institute of Health Chronic
Prostatitis Symptom Index (NIHCPSI) scores of patients suf-
fering from prostatitis before and after injection therapy.

MATERIALS AND METHODS
Eligible candidates for this retrospective study were 77
patients who presented to us for the treatment of prosta-
titis symptoms during a five-year period, between July
1st, 2008 and July 1st, 2013. The mean duration of pro-
statitis in the study group was 83.91 and the range was
2-360 (in months). The mean age at first visit was 40.51
and ranged from 20-to 67 (in years).                                                                
The study was conducted with the approval of the
Institutional Review Board at Weill Cornell Medical College
- New York Presbyterian Hospital on 07/16/2014 (IRB
Protocol Number: 130814262).                                                        
All patients had been given the diagnosis of chronic pro-
statitis by a urologist prior to our consultation. Except
for a few patients presenting with previous cultures
showing mostly enteric bacteria, all others’ cultures were
negative or not done, yet all had received courses of oral
antibiotics prior. The patients signed a written informed
consent for the injection therapy and were asked to fill
out an NIHCPSI questionnaire and undergo physical and
microbiological examinations prior to the start of the
injection therapy. The patients were free to interrupt the
injection therapy if they did not feel improvement of
symptoms after the first two injections or anytime dur-
ing the therapy course if there was no further improve-
ment with subsequent injections.                               
Subgroups: Follow up NIHCPSI questionnaires were
completed by 9 of the 77 patients within three months
after the last injection, 29 subjects completed the ques-
tionnaire not more than 12 months and not less than
three months following the completion of the therapy
and for 38 patients the time for filling out the follow up
questionnaire was longer than one year.                                                                         
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INTRODUCTION
Prostatitis accounts for approximately 2 million outpa-
tient visits per year in the United States, including 8% of
all visits to urologists and 1% of those to primary care
physicians. The direct costs of care approach $4,000 per
patient per year (1). 
The clinical syndrome encompasses a wide range of male
pelvic conditions from the well-defined bacterial prosta-
titis to the ill-defined chronic pelvic pain syndrome
(CPPS). Only in about 5% of all cases is there a docu-
mented bacterial origin. Still, a very high percentage of
patients receive antibiotic therapy at the first visit (2).
About half of all patients presenting with prostatitis are
in the reproductive age (3) and they have worse scores
on questions related to mental and physical health-relat-
ed quality of life issues than patients with congestive
heart failure, diabetes mellitus or Crohn’s disease (4, 5).
It has been known for a long time that chronic prostati-
tis affects sperm quality, fertility and pregnancy rates (6).
Symptomatic prostatitis and asymptomatic leucospermia
make the treatment of infertility more challenging (7). 
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Office evaluation: The physical examination included
manual and ultrasound evaluations of the prostate and
seminal vesicles and taking of a urethral swab specimen
for Chlamydia Direct Fluorescent Antibody (DFA) testing.
Expressed Prostatic Secretion (EPS) or seminal fluid sam-
ples were used for microscopic examination and for bac-
teria cultures.                                                                       
Microbiological examination of genital secretions: Chlamydia
trachomatis was tested using the Pathfinder Direct Antigen
Detection System from Bio Rad Laboratories. A7 differential
agar was used to identify Mycoplasma, and Application
Program Interface (API) systems were used for aerobic
bacteria identification. Remel Rapid Ana (Anaerobic) II
system was used to identify anaerobic bacteria. The API
20c AUX system (brand name from Biomerieux for yeast
identification system) was used to identify yeast. 
The Rapid NH (Neisseria Hemophilus) System identified
Neisseria and Hemophilus. 
Trichomonas vaginalis was identified by directly observ-
ing the fresh secretion for moving parasites with flagella.
The result of the culture studies did not influence the
recommendation for injection therapy.                                         
Antibiotics selected for the injected cocktail: Based on a lit-
erature search we compiled a list of bacteria implicated
in prostatitis and selected antibiotics with ample cover-
age for all that were listed. Six compatible antibiotics
were mixed in a cocktail to be delivered in one injection.
Each 10-ml volume of the cocktail contained the follow-
ing antibiotics: gentamicin, 80 mg, clindamycin, 150
mg, metronidazole, 10 mg, moxifloxacin, 3.2 mg, flu-
conazole, 2 mg and azithromycin, 50 mg. 
Methylprednisolone, 50 mg was added to this mixture to
activate intracellular dormant reticulate bodies of
Chlamydia trachomatis. The azithromycin and methyl-
prednisolone were reconstituted in 10 ml of 1% lydo-
caine each. A standard endo-cavitary probe was
equipped with a needle guide and a 22-gauge spinal nee-
dle was used to deliver 12 ml of the cocktail per injec-
tions; 3 ml each to the right and left seminal vesicles and
to the right and left lobes of the prostate. One tablet of
hydrocodone 5 mg/acetaminophen 300 mg with 800 mg
of ibuprofen were sufficient for both sedation and pain
management.     

Statistical analysis 
Analysis compared pre-and post-therapy NIHCPSI scores
and examined whether the magnitude of change in symp-
tom scores after injection therapy related to any of the fol-
lowing: a) Duration of prostatitis in months, b) Age at first
visit c) Chlamydia status at first visit d) Number of injec-
tions received; less than 5 injections, 5-10 injections, more
than 10 injections, e) The difference in reported symptom
changes in post-therapy intervals: Follow-up within 3
months, 3-12 months, 12 months or more.                          
SPSS v. 20 (8) was used for all descriptive and inferential
analyses. A 95% level of significance was set for all infer-
ential tests. Inferential tests included paired t-tests, with-
in groups analysis of covariance tests (ANCOVA) and
mixed between-within groups analysis of variance tests
(ANOVA).
Chance of benefiting from injection therapy were calcu-
lated comparing pre- and post-therapy dependent vari-

ables (outcomes) for the inferential tests. The NIHCPSI
scores were defined as the assessment measures for “ben-
efiting from the injection therapy (or the extent of benefit)”,
and were classified into four outcomes of: Pain (scale of
0-22), Urinary (scale of 0-10), Quality of Life (scale of 0-
12), and Total Score (scale of 0-44). Higher numbers in
the scores indicated more pain, more urinary problems
and less quality of life, resulting in higher Total Scores.
Questions to be answered were: Does the magnitude of
change in symptom scores after injection therapy relate to
any of the following categorical variables (Table 1): 1.
Duration of prostatitis (in months), 2. Age at first visit (in
years), 3. Chlamydia status at first visit, 4. Number of
injections received; less than 5 injections, 5-10 injections,
more than 10 injections, 5. The difference in reported
symptom changes in post-therapy intervals: Follow-up
within 3 months, 3-12 months, 12 months or more.

RESULTS
Although, most study patients had been previously clas-
sified as suffering from “non-bacterial prostatitis”, we
recovered a variety of both aerobic and anaerobic bacte-
ria from genital secretions of those who underwent test-
ing. 80% of those tested were positive for Chlamydia tra-
chomatis from the urethral swab specimens (Table 2). 
Table 3 calculates the measures of central tendency for
variables of the study and ranges of the categorical vari-
ables before and after intervention.
Preliminary tests performed a series of paired-sample t-
tests to compare the pre-and post-intervention NIHCPSI
scores (N = 77).
One ANCOVA was performed for each of the four
NIHCPSI variables. For all four NIH symptom scores the
t-test analysis showed significant pre-and post-therapy
differences (Table 4). 
The duration of prostatitis (in months) and influence of
age at first visit were included as covariates for each of
the four ANCOVA tests. There was no significant inter-
action effect found between the duration of prostatitis or
the co-variates of age at first visit and any of the symp-
tom scores or total NIHCPSI scores.                                  
However, there was a significant main effect for time.
The post-therapy NIHCPSI scores were significantly
lower than the pre-treatment NIHCPSI scores for all vari-
ables (p < .05), and mirrored the findings of the paired
t-test in Table 3. Although there were significant decreas-
es in all four NIHCPSI variable outcomes over time there
was no significant effect of age at first visit or the dura-
tion of prostatitis.

Chlamydia status at first visit
A series of four two-way (2 X 2) mixed between-within
groups analysis of variance (ANOVA) tests were per-
formed to answer question number three. Each of the
four analyses included one repeated measures (within-
group) independent variable of time with 2 levels (pre-
intervention and post-intervention), and one between-
group independent variable of chlamydia status at first
visit, with two categories (positive vs. negative). Again,
time was statistically significant for all four NIH variable
outcomes. All four NIHCPSI scores significantly
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decreased (p < .05) from pre-to post-intervention.
However, there was no significant interaction or main
effect of chlamydia status at first visit. 

Number of injections received
A series of four two-way (3 X 2) mixed between-within
groups analysis of variance (ANOVA) tests were per-
formed to address this question. Each of the four analy-
ses included one repeated measures (within-group)
independent variable of time with 2 levels (pre-interven-
tion and post-intervention), and one between-group
independent variable of number of injections received,
with three categories of: (a) less than 5 (N = 12), (b) 5-
10 (N = 33), and (c) more than 10 (N = 32). 
The dependent variables (outcomes) of interest were (a)
pain, (b) urinary, (c) Quality of Life, and (d) total score.
NIHCPSI Pain scores: In group 1 (less than 5 injections)
there was no significant interaction effect found between
Pain and the number of injections received, However, in
patients who received between 5 and 10 injections, there
was a significant main effect of number of injections
received [F (2.74) = 4.351, p = 0.016, partial eta squared
= .105]. A post hoc analysis via Tukey’s Honestly
Significant Difference test (HSD) indicated Group 2 (5-10
injections) showed a significantly lower Pain score (M =
2.667, SE = 1.076) compared to Group 1 (less than 5
injections; M = 8.99, SE =.649; p = .012). Group 3 (more
than 10 injections) did not differ significantly from
group 2. There was also a significant main effect for the
within-groups variable of time. This finding mirrors the
findings of the paired t-test for Pain from Table 4. 

NIHCPSI urinary scores: There was no significant interac-
tion effects or main effects found for the number of injec-
tions received on the urinary scores. There was a signifi-
cant effect for the within-groups variable of time. This
finding mirrors the findings of the paired t-test for NIH
Urinary from Table 4.
NIHCPSI Quality of Life scores: There was a significant
interaction of the between-groups variable categories of
the number of injections variable and the pre-and post-
intervention Quality of Life score. The Quality of Life
score decreased more from pre-to post-intervention for
those who received 5-10 injections or more than 10
injections, than for those who received less than 5 injec-
tions (F (2.74) = 4.19, p = .019). 
Figure 1 is a graphical representation of the interaction
effect. Tests of simple effects were performed to investi-
gate the significant interaction effect. A series of three
paired-samples t-tests were conducted to look at the dif-

ference between Quality of Life
score pre-and post-therapy.
One t-test was performed for
each of the individual between
group levels of (a) less than 5
injections (Group 1), (b) 5-10
injections (Group 2). and (c)
more than 10 injections (Group
3). In Group 1 (less than 5
injections), there was no statisti-
cally significant difference in the
Quality of Life score from pre-
to post-therapy [t (11) = 1.915,

p = .082]. For Group 2 (5-10 injections) the pre-therapy
Quality of Life Score (M = 9.79, SD = 2.233) was signifi-
cantly higher compared to the post-therapy score [M =
5.18, SD = 3.21; t 32) = 8.22, p < 0.005]. 
For Group 3 (more than 10 injections) the pre-therapy
Quality of Life score was significantly higher (M = 9.94,
SD = 1.90) than the post-therapy Quality of Life score [M
= 5.47, SD = 2.95; t (31) = 6.901, p < 0.005]. 

Table 1. 
Frequencies and percentages of the categorical variables
of the study (N = 77). 

Categorical variables Frequency Percent
Chlamydia status at first visit

Positive 56 72.7
Negative 14 18.2
Missing 7 9.1

Number of injections received
Less than 5 12 15.6
5-10 33 42.9
More than 10 32 41.6

Post therapy follow-up intervals
Within 3 months 9 11.7
3-12 months 29 37.7
12 months or more 38 49.4
Missing 1 1.3

Age at enrolment in the study (in years) Mean = 40.51, Range 20-67.
Duration of prostatitis (in months) Mean = 83.91, Range 2-360.

Table 2. 
Shows the microbiological findings prior to initiating the injection therapy. A variety of
aerobic and anaerobic bacteria were isolated and 80% of those tested showed
Chlamydia trachomatis elementary bodies in the urethral swab specimen (N=77).

Variable Number % of N Number % of % of Number % of % of 
tested (n) positive tested N negative tested N

Chlamydia 70 91% 56 80% 73% 14 20% 18%
Mycoplasma 60 78% 4 7% 5% 56 93% 73%
Aerobes 61 79% 41 67% 53% 20 33% 26%
Anaerobes 61 79% 52 85% 68% 9 15% 12%

Figure 1. 
Graph shows significant difference between the number of
injections and the pre- and post-therapy NIHCPSI Quality
of Life scores. In Groups 2 and 3 the NIHCPSI Quality of
Life scores significantly decreased from pre- to post-
therapy. Though Group 1 also decreased in scores, the
decrease however was not significant.     
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In summary, Group 2 (5-10
injections) and Group 3 (more
than 10 injections) showed a
significant improvement in the
NIHCPSI Quality of Life scores
from pre-to post-intervention.
However, Group 1 (less than 5
injections) did not.                                               
NIHCPSI Total score: A mixed-
model ANOVA was conducted
to test the pre-and post-inter-
vention scores for Total score,
with the between-subjects vari-
able of number of injections
received and the within-sub-
jects variable of time. There
was a significant main effect for
the between-subjects variable,

number of injections received [F (2,74) = 6.902, p =
0.002, partial eta squared = .157]. A post hoc analysis via
Tukey’s HSD indicated that the NIHCPSI Total scores for
Group 1 (less than 5 injections; M = 27.708, SE = 1.711)
were significantly greater than Group 2 (5-10 injections;
M = 20.424, SE = 1.032; p = .001) and Group 3 (more
than 10 injections; M = 21.391, SE = 1.048; p = .007).
There was also a significant main effect for the within-
groups variable of time. The NIHCPSI Total Scores at
post-intervention (M = 15.83, SD = 8.979) were signifi-
cantly lower than the total pre-intervention NIHCPSI
Total Scores [M = 28.09, SD = 6.775; F (1.74) = 87.544,
p < 0.0005, partial eta squared = 0.542]. This finding
mirrors the findings of the paired t-test for NIHCPSI
Total Score from Table 4.
In conclusion, there were significant decreases in all four
NIHCPSI variable outcomes from pre- to post-interven-
tion. Additionally, the mean value of Total Score was sig-
nificantly higher for Group 1 than for Groups 2 or 3. 

Time to follow up                                                         
A series of four two-way (3 X 2) mixed between-within
groups analysis of variance (ANOVA) tests were per-
formed to the lapse of time until follow up. Each of the
four analyses included one repeated measures (within-
group) independent variable of time with 2 levels (pre-

Table 3. 
Measures of central tendency for the four NIHCPSI
variables of the study (N = 77).

Variable M SD Mdn Range
NIH pain

Pre-test 12.66 4.35 13 0-21
Post-test 7.03 4.944 7 0-19

NIH urinary
Pre-test 5.47 2.950 6 1-10
Post-test 2.91 2.586 2 1-10

NIH Quality of Life
Pre-test 9.96 2.029 10 2-12
Post-test 5.90 3.267 6 0-12

NIH total
Pre-test 28.09 6.775 28 14-43
Post-test 15.83 8.979 15 0-38

M = Mean; SD = Standard Deviation; Mdn = Median. 

Figure 2. 
Graph shows significant between-groups differences as to
the length of time to follow up. NIHCPSI improvement in
Pain Score diminished after longer follow up.   

Figure 3. 
Histogram showing the distribution of the percent
improvemnet in NIHCPSI Total Scores.  60% of the treated
patients reported at least 50% improvement.

Table 4. 
Descriptive Statistics and Results of Paired Samples T-Tests for Study
Outcomes (performed for the four NIHCPSI scores with highly significant p values for 
the difference between pre-intervention to post-intervention scores (N = 77).

Mean SE Mean
Variable/time M SD Mdn Range Diff. Diff. t p η2

NIH Pain 5.63 0.59 9.63 < .0005 0.38
Pre-test 12.66 4.35 13 0-21
Post-test 7.03 4.94 7 0-19

NIH Urinary 2.56 0.31 8.19 < .0005 0.31
Pre 5.47 2.95 6 1-10
Post 2.91 2.59 2 1-10

NIH Quality of life 7.05 0.35 20.02 < .0005 0.73
Pre 9.96 2.03 10 2-12
Post 5.90 3.26 6 0-12

NIH Total 12.26 1.09 11.29 < .0005 0.46
Pre 28.09 6.78 28 14-43
Post 15.83 8.98 15 0-38
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intervention and post-intervention), and one between-
group independent variable of number of injections
received, with three categories of: (a) less than 3 months
(N = 9), (b) 3-11 months (N = 29), and (c) 12 or more
months (N = 38). The dependent variables (outcomes) of
interest were (a) pain, (b) urinary, (c) Quality of Life, and
(d) total.
NIHCPS Pain scores: There was a significant interaction of
the between-groups variable categories of the time to fol-
low up variable and the pre- and post-intervention Pain
score. Pain score decreased more for those whose follow
up was at the less than 3 months level, than for the other
two follow up groups (F (2.73) = 3.43, p = .038)
(Figure 2). Tests of simple effects were performed to
investigate the significant interaction effect. A series of
three paired-samples t-tests were conducted to look at
the difference between Pain score pre-and post- therapy
intervention. One t-test was performed for each of the
individual between group levels of (a) less than 3 months
(Group 1), (b) 3-11 months (Group 2), and (c) 12 or
more months (Group 3). Group 1 (less than 3 months):
There was a statistically significant mean difference from
the pre-intervention score (M = 13.33, SD = 6.403) to
the post-intervention score [M = 3.78, SD = 4.236; t (28)
= 7.373, p < 0.0005]. Group 2 (3-11 months): There was
a statistically significant mean difference from the pre-
intervention score (M = 13.07, SD = 2.963) to the post-
intervention score [M = 7.31, SD = 4.401, t (37) =5 .415,
p < 0.0005]. Group 3 (12 or more months): There was a
statistically significant mean difference from the pre-
intervention score (M = 11.97, SD = 4.571) to the post-
intervention scores [M = 4.26, SD = 5.012, t (37) =
5.415, p < 0.005]. All three times to follow-up groups
had significant decreases in the mean Pain scores, but
Group 1 indicated a larger decrease from pre-to post-
intervention. NIHCP.
SI urinary scores: There was no significant interaction
effect found between NIH Urinary from pre- to post-
intervention and time to follow up or for the main effect
of time to follow-up (p > .05). There was a significant
effect for the within-groups variable of time. The total
post-test Urinary scores were significantly lower than the
pre-test NIH Urinary scores (p < .05). This finding mir-
rors the findings of the paired t-test from Table 4.                                                                        
NIHCPSI Quality of Life: A mixed-model ANOVA was
conducted to test the pre- and post-intervention scores
for NIH Quality of Life with the between-subjects vari-
able of time to follow up and the within-subjects variable
of time. There was a significant effect for the within-
groups variable of time. The total post-therapy NIH
Quality of Life scores (p < .05). This finding mirrors the
findings of the paired t-test for NIH Quality of Life scores
from Table 4. 
NIHCPSI Total scores; A mixed-model ANOVA was con-
ducted to test the pre-and post-intervention scores for
Total score with the between-subjects variable of time to
follow up and the within-subjects variable of time. There
was a significant effect for the within-groups variable of
time. The mean post-therapy Total scores were signifi-
cantly lower than the mean pre-therapy scores (p < .05).
This finding mirrors the findings of the paired t-test in
Table 4.

DISCUSSION
Until very recently it was a commonly accepted paradigm
that chronic bacterial prostatitis is a rare condition, rep-
resenting 3% to 10% of all cases of chronic prostatitis (9,
10). Long term antibiotics therapies are still widely
administered, and patients report moderate to marked
improvement (11). The use of the polymerase chain reac-
tion (PCR) to diagnose bacterial infections in men with
prostatitis (49% for Chlamydia) moved a significant % of
patient from non- bacterial to bacterial prostatitis (12). In
our series of 77 patients, among those tested, finding of
Chlamydia trachomatis elementary bodies was 80%. This
higher isolation rate suggests that in chronic infections
the yield for extracellular Chlamydia forms diminishes in
commonly tested genital fluid samples (urine, semen or
EPS) and epithelial tissue samples (urethral swab,
prostate biopsy) will help identify slow growing intracel-
lular forms more readily (13). In addition to Chlamydia
we found a variety of aerobic and anaerobic bacteria in
semen or EPS samples suspected of contributing to both
local immune responses and to tissue damage associated
with Chlamydia infection (14). Though a subgroup analy-
sis did not show influence of the Chlamydia isolation rate
and the chance of benefiting from the injection therapy,
it is tempting to speculate that the frequently noted exac-
erbation of symptoms during prostatitis is best under-
stood by following the intra and extra-cellular phases of
the Chlamydia life cycle. The frustration with repeatedly
failed single antibiotic courses could best be explained by
the development of resistant Chlamydia strains to the sin-
gle antibiotic. We propose that the frequently seen hya-
line containing scarred, and later calcified nodules, often
seen in chronic prostatitis, represent local tissue reaction
to Chlamydia antigens with simultaneous entrapment of
Chlamydia and other bacteria.
A reduced blood supply to these areas makes it difficult
to achieve therapeutic concentration of antibiotics in
such areas (15). Even if some antibiotics penetrate the
cell wall they will have little effect on the viral, reticulate
form of Chlamydia. The rationale behind adding steroids
to the antibiotic cocktail is the ability of steroids to enter
the cell and activate dormant, altered forms (spore
forms) of Chlamydia. By keeping antibiotics in the extra-
cellular space long enough, a gradual depletion of the
Chlamydia bacterium can be accomplished. This could
explain, at least in part, the inferior response in Quality
of Life scores of patients with five or less injections com-
pared to the other two groups, between 5 and 10, or
more than 10 injections groups. 
Histology of the chronically infected prostate showing
scarring, calcification, and sealed off bacteria supports
injection therapy (16). In some cases, as late as six
months to a year following injection therapy we have
seen a recurrence of symptoms and offered booster injec-
tions that were successful in such cases. Residual, recur-
ring, or re-infection could be the explanation for reduced
symptom improvement that was reported after the
longer follow ups. 
Orally given multi-drug regimens are poorly tolerated.
By mixing six compatible antibiotics in one cocktail and
injecting them trans rectally, one can safely reach thou-
sand-fold the tissue concentration than the one reached
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by a single orally administered antibiotic. In our experi-
ence, injection therapy is safe, well tolerated and all com-
plications are minor including the physical discomfort,
pain on injection, minimal bleeding in the semen, urine
or stool. No local infection, abscess formation or trauma
complicated any of several hundreds of injections
administered by our clinic. 
This study is retrospective, and we recognize the limita-
tions. We believe however that the information con-
tained in this study is significant enough to encourage
the urology community to adopt injection therapy as a
viable therapy for chronic prostatitis. 
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