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Background: The 2017 AUA White Paper on prevention of prostate needle biopsy (PNB) complications
highlights an algorithm for reducing procedural related infections. The incorporation of topical rectal
antiseptic (TRS) at time of transrectal PNB is listed as one such modality. We present data on over 1000
transrectal PNB procedures to determine the impact of TRS on 1) infectious complications and 2) use of
augmented procedural antibiotics.
Methods: The records of 1181 transrectal PNB procedures performed over a 10-year period were
reviewed. In 2013, TRS with either 10% povidone iodine or 4% chlorhexidine was more regularly incor-
porated into PNB procedures. Clinical and procedural factors were analyzed for association with post-
procedure infections. Infectious complications outcomes were compared in patients receiving TRS
(n ¼ 566) versus those who had not (n ¼ 615).
Results: A total of 990 men underwent 1181 transrectal PNB procedures. Median age of the cohort was
63 years with a median PSA of 7 ng/dL. Of them, 86% of the men were Caucasian, 28% had undergone at
least one prior biopsy, 14% were diabetic, and 6% had prior hospitalization within 6 months of the
procedure. Five hundred sixty-six patients (48%) received TRS at time of biopsy. Perioperative IV
adjunctive antibiotics were used less frequently in patients receiving TRS (13.4% vs. 28.6%, p < 0.001).
Furthermore, patients receiving TRS experienced lower rates of clinical infections (1.2% vs. 2.4%, p ¼ 0.14),
as well as lower likelihood of severe infections evidenced by decreased rates of hospital admission (0.5%
vs. 2.3%, p ¼ 0.013). Rectal vault bacteriology obtained before and after TRS was available in 180 men
noting a 98.1% decrease in colony counts after local treatment.
Conclusions: TRS at time of transrectal PNB was associated with decreased use of IV procedural anti-
biotics as well as decreased severity of infections post-biopsy. This simple technique enhances antibiotic
stewardship while simultaneously improving quality outcomes of the procedure.
© 2021 Asian Pacific Prostate Society. Publishing services by Elsevier B.V. This is an open access article

under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
1. Introduction

In 2019, over 190,000 men were diagnosed with prostate can-
cer.1 Although noninvasive modalities have continued to improve
the diagnostic process, prostate needle biopsy (most commonly via
the transrectal approach) remains the referent standard for
rendering a cancer diagnosis.2 Additionally, transrectal ultrasound-
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guided prostate needle biopsy (TRUS PNB) with tissue sampling is a
critical component for men with prostate cancer on an active sur-
veillance regimen.2 Therefore, it is paramount to optimize the
safety profile of this procedure.

Infectious complications following TRUS PNB have increased
over time with the primary culprit being colonization of the rectal
vault with quinolone resistant gram-negative organisms.3 A variety
of strategies can be employed to combat this increased risk
including the use of rectal swab cultures to identify resistant or-
ganisms as well as augmented antibiotic regimens at time of bi-
opsy.4 Both approaches have ample data highlighting effectiveness
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therefore underscoring their potential role in clinical practice.4 The
2017 AUAWhite Paper on PNB complications additionally suggests
alternate techniques such as rectal preparation or needle cleansing
that can be used at time of procedure to further decrease the risk of
infection.2

Povidone iodine (PI) and chlorhexidine are commonly used
topical antiseptics that significantly reduce microorganism colony
counts when applied to a surgical site. Prior work has highlighted
that PI administered to the rectal vault at time of TRUS PNB de-
creases bacterial colony counts by over 97% with resultant decrease
in procedural infectious complications.5 Two prior randomized
trials as well as a systematic review further underscore the po-
tential benefit without demonstrable adverse side effects from this
therapy.6-8 The impact of PI topical rectal antiseptic on antibiotic
stewardship and severity of infections, however, is less well
defined.

Therefore, to better address this question, we reviewed a cohort
of approximately 1200 TRUS PNB procedures to determine the
impact of incorporating topical rectal antiseptic on 1) antibiotic
stewardship; and 2) incidence and severity of infections post-
procedure.
2. Material and methods

The charts of 990 consecutive men who underwent 1181 TRUS
PNB from January 2008 to July 2018 were reviewed for post-biopsy
complications. IRB approval was obtained for the patient's charts
utilized in this study. All patients received one to three doses of
preprocedure oral antibiotics (quinolone or trimethoprim/sulfa-
methoxazole). Periprocedural intravenous or parenteral agents
(most commonly aminoglycosides or extended generation cepha-
losporins) were administered based on individual urologist pref-
erence. Rectal cultures were not used in our clinical practice over
this time interval.

Biopsy procedures were either performed by faculty or by a
resident under direct supervision by faculty according to institu-
tional supervision requirements. A topical rectal antiseptic (TRS)
preparation using 10% povidone-iodine (starting March 2012) or
chlorhexidine 4% without alcohol (starting August 2015) was
incorporated into biopsy procedures at the discretion of the treat-
ing urologist. Overall, in this 10-year study period, 566 patients
received TRS at TRUS PNB compared to 615 who did not. Povidone-
iodine 10% (N ¼ 355) or chlorhexidine solution 4% without alcohol
(N ¼ 211) was used as topical antiseptic agent (Fig. 1). For patients
treated with a topical rectal antiseptic, a gynecologic swab painted
the perianal area and thereafter the rectal vault by techniques
previously described in text5 and in video.9 TRUS PNB was
Fig. 1. Patient treatment cohorts.
performed by standard techniques after letting the prep dry for 2-
3 minutes.

Baseline demographic information was collected regarding age,
race, PSA, prior history of prostatitis, diabetes, immunosuppression,
and history of prior prostate biopsy. Additional variables annotated
were recent hospitalization or antibiotic use in the prior 6 months
prior, number of cores obtained at biopsy, and presence of prostate
cancer on biopsy pathology.

Outcomes of interest between the TRS and non-TRS cohorts
included use of adjunctive procedural antibiotics, postoperative
infection, bacteremia, hospital admission for infection, and ICU
admission. These endpoints were determined by patient directed
phone calls at 7 and 30 days after biopsy by a designated nurse and
clinical research assistant as well as by office records at first post-
biopsy visit. Statistical analysis was performed with SPSS version
27.0 with significance set at a p value � 0.05.

3. Results

A total of 990 men underwent 1181 transrectal PNB procedures
over the study interval. Table 1 highlights the cohort characteristics
stratified by receipt of procedural TRS. In summary, median age of
the men was 63 years with a median PSA of 7 ng/dL. Eighty-six
percent of the menwere Caucasian, 28% had undergone at least one
prior biopsy, 14% were diabetic, 3% were immunosuppressed, and
2% reported a history of prostatitis. Thirteen percent of men indi-
cated exposure to antibiotics within 6 months of biopsy and 6%
were hospitalized within 6 months prior to the procedure. There
were some baseline differences in the cohort with respect to prior
biopsy, hospitalization, and antibiotic exposure in the prior
6 months. There were no differences in the number of biopsy cores
obtained between the two groups.

Table 2 summarizes data pertaining to procedural antibiotic
prophylaxis and infections. Perioperative IV adjunctive antibiotics
were used in 21% of cases albeit less frequently in patients receiving
TRS (13.4% vs. 28.6%, p < 0.001). Overall, 1.9% of men experienced a
clinical infection, 1.4% required hospital admission for this infec-
tion, 0.5% ICU admission, and 0.4% had evidence of culture positive
bacteremia. Patients receiving TRS experienced lower rates of
clinical infections (1.2% vs. 2.4%, p ¼ 0.14), as well as likelihood of
severe infections evidenced by decreased rates of hospital admis-
sion (0.5% vs. 2.3%, p ¼ 0.013). When stratifying by type of TRS, we
observed clinical infections and hospital admissions in 4/355 (1.1%)
and 2/355 (0.6%) patients treated with povidone-iodine versus 3/
211 (1.4%) and 1/211 (0.5%) patients treated with chlorhexidine.

Table 3 highlights logistic regression evaluating variables asso-
ciated with clinical infections and hospital admissions. The use of
topical rectal antiseptic was associated with a decreased likelihood
of clinical infections (OR 0.79, p ¼ 0.04), while antibiotic exposure
within the previous 6 months was associated with a higher post-
biopsy infection rate (odds ratio [OR] 3.22, p ¼ 0.005). The
remaining variables of interest were not associated with infectious
complications following TRUS PNB. When considering hospital
admissions, TRS was associated with fewer admissions after TRUS
PNB (OR 0.59, p¼ 0.005), while hospitalization (OR 2.87, p¼ 0.001)
and prior antibiotic use in the previous 6 months (OR 3.06,
p < 0.001) were associated with admission to the hospital
postprocedure.

Table 1 highlighted some baseline differences between the two
cohorts. Most notably, antibiotic exposure over the prior 6 months
varied between the groups and was found to be significantly
associated with a three-fold greater risk of post-biopsy infection. To
better determine the impact of TRS in a “cleaner” model, we re-
performed the multivariate logistic regression after exclusion of
the 149 patients with prior antibiotic exposure (57 TRS, 92 no TRS).



Table 1
Clinical and demographic characteristics of 990 men undergoing 1181 TRUS PNB procedures.

Variable Total procedures (n ¼ 1181 Rectal antiseptic (n ¼ 566) No rectal antiseptic (n ¼ 615) p value

Age (median, range) 63 (43 e 92) 63 (43 e 86) 64 (45 e 92) 0.78
Caucasian race (No., %) 1013 (85.8) 480 (84.8) 533 (86.7) 0.41
Diabetes (No, %) 163 (13.8) 87 (15.4) 76 (12.4) 0.15
Hx Prostatitis (No, %) 27 (2.3) 15 (2.7) 12 (2.0) 0.44
Immunosuppression (No, %) 38 (3.2) 18 (3.2) 20 (3.3) 1.00
PSA level (median, range) 7 (1 e 882) 7 (1 e 358) 6 (1 e 882) 0.83
Prior biopsy (No, %) 326 (27.6) 134 (23.7) 192 (31.2) 0.004
Hospitalization prior 6 mos (No, %) 73 (6.2) 23 (4.1) 50 (8.1) 0.004
Abx exposure prior 6 mos (No, %) 149 (12.6) 57 (10.1) 92 (15.0) 0.01
Biopsy cores (median, range) 12 (3 e 48) 12 (1 e 60) 12 (3 e 48) 1.00

Hx, history; PSA, prostate-specific antigen; Abx, antibiotics.
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Table 4 summarizes this revised model whereby the use of TRS
continues to be associated with fewer biopsy infections (OR 0.86,
p ¼ 0.04) while hospitalization in the prior 6 months (OR 1.99,
p ¼ 0.01) now becomes significant.

Rectal vault microbiology data were available in 180 men. Mean
colony counts decreased by 98.1% from 2.8 � 105 CFU/mL to
5.3 � 103 CFU/mL (p < 0.001) following administration of TRS.

4. Discussion

The goal of prostate needle biopsy is tissue sampling to render a
diagnosis while limiting risks of the procedure including (but not
limited to) infection, bleeding, and urinary retention. Infection risks
remain the greatest concern following TRUS PNB particularly with
the increased incidence of quinolone-resistant organisms colo-
nizing the rectal vault10 The 2017 AUA White Paper on complica-
tions of prostate needle biopsy offers a reasonable algorithm to
tackle this problem with rectal antiseptic treatment being one
proposed intervention.

In this study, we review a large cohort of patients undergoing
TRUS PNB specifically focusing on the impact of topical rectal
antiseptic (introduced in 2012) on infectious complications. Several
observations were observed in this work. First, the rate of clinical
infections following TRUS PNB decreased following implementa-
tion of a procedural rectal antiseptic. Second, the severity of in-
fections declined as well as evidenced by a lower rate of hospital
admissions and even more importantly intensive care unit moni-
toring. Third, the use of adjunctive systemic antibiotics at PNB was
lower in the cohort who received topical rectal antiseptic.

The concept of using rectal cleansing mechanisms such as
povidone-iodine and chlorhexidine is predicated on decreasing
bacterial load through biocidal mechanisms including denaturing
the cell wall, proteins, or nucleotides.11 Our current observations
are concordant with prior work implicating potential benefit with
respect to infections. In 2012, Ghafoori and colleagues performed a
randomized prospective study in 280 patients noting the use of a
povidone iodine preparation yielded a 2.4 fold decreased risk of
infection (95% confidence interval 1.4 e 4.1, p ¼ 0.001).6 In 2013,
AbuGhosh et al. similarly investigated the potential benefit of
Table 2
Infectious complications following TRUS PNB.

Variable Total procedures (n ¼ 1181) R

Adjunctive peri-op Abx (No, %) 252 (21.3)
Clinical infection* (No, %) 22 (1.9)
Hospital admission for infection (No, %) 17 (1.4)
ICU admission (No, %) 6 (0.5)
Bacteremia (No, %) 5 (0.4)

Abx, antibiotics; ICU, intensive care unit.
* Defined as documented fever �38.5 C or culture positivity (urine and/or blood).
povidone-iodine in a randomized prospective study of 865 pa-
tients. Here, the authors noted a 42% risk reduction in infections in
the rectal antiseptic group (2.6% vs. 4.5%) albeit not statistically
significant (p ¼ 0.15). Finally, a large systematic review by Pu and
colleagues encompassing seven trials and 2049 patients noted that
a povidone-iodine rectal preparation significantly reduced the
incidence of fevers, bacteriuria, and bacteremia compared with
controls.8

Unique to this current work is our observation that rectal anti-
septic reduces the severity of clinical infections with associated
reduction of associated costs. Antibiotic resistance associated with
sepsis yields potential annual health care costs of almost 2.9 billion
dollars attributable not only to the cost of hospitalization but also
potential for ICU care, expensive parenteral therapies, as well as
loss of economic potential of the impacted patient. When consid-
ering that povidone-iodine costs approximately 10 cents, it is
increasingly apparent that the enormous potential for cost savings
with a relativelyminiscule investment compared to the average ICU
stay for sepsis being 70,000 dollars.12 Furthermore, in a recent re-
view analyzing cumulative costs of prostate biopsy infection, Gross
and colleagues identified that average hospitalization ranged from
1.1 to 14 days and the percent admitted to an ICU ranged from 1.1%
to 25%.13 The estimated cost of sepsis post-prostate biopsy, adjusted
for inflation, ranged from $8,672 to $19,100 USD.When considering
our experience, the use of TRS would have yielded a cumulative
cost savings of approximately $167,000 USD.

The use of rectal antiseptic also improves antibiotic stewardship
through reduction of additional procedural augmented treatment.
Indeed, antibiotic augmentation is one reasonable approach to
combat TRUS PNB infections. However, flaws exist with this strat-
egy when considering long-term implications in patients. Notably,
many organisms which are resistant to quinolones are multidrug
resistant and therefore additional antibiotic therapy is not neces-
sarily always effective. Furthermore, men undergoing PNB whether
it be for diagnosis or surveillance of prostate cancer will often
require repeat biopsy procedures in the future.14 Routine use of
augmented antibiotics while helpful in the short term may further
compound the issue of resistant organisms thereby limiting the
effectiveness of augmentation in the future.15
ectal antiseptic (n ¼ 566) No rectal antiseptic (n ¼ 615) p value

76 (13.4) 176 (28.6) < 0.001
7 (1.2) 15 (2.4) 0.14
3 (0.5) 14 (2.3) 0.013
1 (0.2) 5 (0.8) 0.22
1 (0.2) 4 (0.7) 0.38



Table 3
Logistic regression for variables associated with clinical infections and hospital admission.

Variable Clinical infections Hospital admission

OR 95% CI p value OR 95% CI p value

Age (per 5 year increment) 1.10 0.83 e 1.44 0.67 1.07 0.89 e 1.58 0.71
Caucasian race 0.93 0.79 e 1.22 0.49 0.98 0.91 e 1.44 0.62
Diabetes 1.17 0.98 e 1.51 0.22 1.31 0.94 e 1.66 0.26
Hx prostatitis 1.62 1.31 e 1.98 0.17 1.28 1.01 e 1.88 0.21
Immunosuppression 1.77 0.88 e 3.62 0.37 1.89 0.76 e 3.44 0.48
PSA level 1.02 0.69 e 1.61 0.88 0.99 0.64 e 1.69 0.91
Prior biopsy 1.43 1.16 e 1.89 0.26 1.77 1.35 e 1.92 0.19
Topical Rectal antiseptic 0.79 0.51 e 0.93 0.04 0.59 0.43 e 0.76 0.005
Hospitalization prior 6 mos 1.58 1.44 e 2.22 0.09 2.87 1.21 e 5.07 0.001
Abx exposure prior 6 mos 3.22 1.87 e 6.33 0.005 3.06 1.46 e 7.11 < 0.001

CI, confidence interval; OR, odds ratio.

Table 4
Logistic regression for variables associated with clinical infections excluding the 149
patients with prior antibiotic exposure (57 TRS, 92 no TRS).

Variable Odds ratio 95% confidence interval p value

Age (per 5 year increment) 1.18 0.91 e 1.75 0.59
Caucasian race 0.94 0.79 e 1.26 0.52
Diabetes 1.04 0.87 e 1.56 0.19
Hx prostatitis 1.28 1.11 e 1.87 0.24
Immunosuppression 1.53 0.61 e 4.01 0.29
PSA level 0.98 0.71 e 1.46 0.92
Prior biopsy 1.37 1.09 e 1.67 0.31
Topical rectal antiseptic 0.86 0.73 e 0.98 0.04
Hospitalization prior 6 mos 1.99 1.67 e 2.88 0.01
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We acknowledge some limitations in our work. First, these data
originate from a single large academic medical center caring for a
rural population of patients and the observations may not be
generalizable to a different cohort of patients. Specifically, data do
highlight variances in local antibiogram based on local region.16

Second, the potential exists to miss subclinical infections or those
that may have been managed outside of our health system. Third,
this experience does not reflect incorporation of a rectal swab
protocol which can culture for quinolone resistant gram-negative
organisms.17 Indeed, we began incorporating this strategy (in
addition to the use of TRS) in 2018 with initial experience noting an
infection rate of 0.6% (data not shown).

Nonetheless, we believe our work confirms prior findings of the
benefits of topical rectal antiseptic while exploring novel benefits
with regards to infection severity and antibiotic stewardship. We
therefore believe that this easily employed procedural element
should continue to be employed in practice and should remain as
part of the algorithm in future quality initiatives explored in this
realm.
5. Conclusion

Topical rectal antiseptic at time of TRUS PNB not only decreases
the incidence and severity of clinical infections but also improves
antibiotic stewardship by limiting routine systemic therapy. Given
the negligible side effect profile, this should become a regular
procedural component for patients undergoing TRUS PNB.
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