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To whom it may concern,

ope you are doing well in this crazy year. | wanted to touch base with you on the size restriction for
convective water vapor thermal therapy for BPH. | have done several hundred now and am quite
happy with the results. | am on the BPH Guidelines panel and thus not a consultant for any BPH
companies. | have a large personal experience with Rezum here at Mayo in Rochester, MN. As |
arrived in 2017, there were many men who were deemed non-operative candidates due to co-
morbidities but were in total urinary retention. | performed several procedures in men with prostate
size > 80 grams successfully in this cohort. Conceptually, an 80 gram cut-off as a size limit for Rezum
is arbitrary and simply represents the inclusion criteria in the initial BPH Rezum trials. A good rule of
thumb for my practice is each steam treatment treats about 10 grams of prostate tissue — the rezum
device is limited to 15 treatments. | think a reasonable size cut-off for Rezum qualification is 120
grams. This is based on the number of treatments required and our published data (PMID:
32408768 - attached). Here the mean prostate size in our large gland group was 119 grams. This
group fared very well and had similar net benefit to men with proportionally smaller glands in the
30-80 range.
The abstract results:
182 patients undergoing Rezim were identified of which 25.8% had prostate volume >80cc. Mean
gland volume in this group was 119cc and 55.3% were catheter dependent. Following Rezlm,
statistically significant improvement was seen in AUASS from 22 to 13.4 (p=0.04) and post-void
residual from 305cc to 149cc (0.05). Statistically significant improvement was seen in peak flow rate
from 7.7 mL/second to 12.7 mL/second (p=0.002). In a subset of catheter dependent patients, the
postoperative catheter free rate was 83% for men with glands >80cc which was comparable to 88%
in the smaller gland group. Postoperative complication rate was not significantly different between
large or small glands.
Please don’t hesitate to call me with further questions or concerns. | am currently also in the process
of publishing data on anti-coagulated patients undergoing rezum. This shows rezum is safe on blood
thinners — this study compares 68 men (on ASA or non ASA blood thinners) have similar outcomes
and complications to 146 men without asa/non asa blood thinners.
All the best
Dr. Kohler
Tobias S. Kéhler, MD, MPH, FACS
Professor of Urology & Director of Mayo Men’s Health
Rochester, Minnesota
Cell phone 507-460-2346


mailto:Kohler.Tobias@mayo.edu
mailto:NGS.lcd.reconsideration@anthem.com
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ABSTRACT

Introduction

Rezum water vapor thermal ablation is a new minimally invasive technique used to treat
benign prostatic hyperplasia (BPH). Major advantages include minimal anesthesia and
recovery time, low rate of sexual side effects and durable clinical improvement. However
data is lacking regarding use of Reziim in prostate glands >80cc. Here we seek to examine
clinical outcomes of men with large prostate glands following Rezim.

Methods

We retrospectively reviewed patients who underwent Reziim therapy at our institution
since 7/2017. Three month postoperative outcomes were analyzed including AUA
symptom score, peak flow, and post-void residual. Complications, including hematuria and
urinary tract infections, were also assessed. All statistical analyses were conducted

using RStudio 1.2.1335.

Results

182 patients undergoing Rezim were identified of which 25.8% had prostate volume
>80cc. Mean gland volume in this group was 119cc and 55.3% were catheter

dependent. Following Rezum, statistically significant improvement was seen in AUASS
from 22 to 13.4 (p=0.04) and post-void residual from 305cc to 149cc (0.05). Statistically
significant improvement was seen in peak flow rate from 7.7 mL/second to 12.7
mL/second (p=0.002). In a subset of catheter dependent patients, the postoperative
catheter free rate was 83% for men with glands >80cc which was comparable to 88% in the
smaller gland group. Postoperative complication rate was not significantly different

between large or small glands.

Conclusions

In our experience, Rezim is efficacious in patients with glands >80cc. Patients experience
symptomatic and objective improvement in voiding parameters that is comparable to
patients with glands smaller than 80cc. Among catheter dependent patients with glands
>80cc, over 80% are catheter free after Rezim. Our experience supports the consideration
of Rezum in patients with prostate glands >80cc; further studies are warranted to confirm

long-term outcomes.
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INTRODUCTION

Benign prostatic hyperplasia refers to prostatic glandular, smooth muscle and connective
tissue proliferation. The condition becomes increasingly common past the age of 40 and
reaches up to 80% prevalence at 80 years of age *. In many males, BPH leads to
enlargement of the prostate gland causing bothersome lower urinary tract symptoms
(LUTS). The prevalence of LUTS secondary to BPH has been shown at over 40% over 60
years of age 2. Bothersome LUTS have a significant impact on quality of life in older men®.
Initial management of LUTS typically focuses on behavioral and medical approaches;

however when these are unsuccessful surgery is the gold standard.

In the subset of patients with prostate glands >80cc, simple prostatectomy was historically
considered the most efficient and durable option for treatment *. However simple
prostatectomy is typically associated with a longer hospital stay, longer postoperative
duration of catheterization and higher risk of perioperative complication °. Therefore
multiple studies have explored endoscopic management with bipolar transurethral
resection of the prostate (TURP) and holmium laser enucleation of the prostate (HoLEP)

and have shown comparable outcomes **°.

These trends towards certain well studied endoscopic techniques are reflected in AUA
national guidelines. However recommendations for treaments such as photoselective
vaporization of the prostate (PVP), prostate urethral lift (Urolift), aquablation and water
vapor thermal therapy (Reztim) are limited to gland volumes <80cc™'. This is due to a lack

of efficacy data for these minimally invasive techniques in large glands.

Rezum technology delivers thermal energy via water vapor, which triggers cell necrosis
when applied to prostatic tissue'?. The water vapor is delivered in 9 second injection
treatments which are delivered transurethrally, to a maximum of 15 treatments. As result,
the procedure is short and does not need to be performed under anesthesia. In fact most
patients require oral sedation only, whereas some clinicians elect to perform prostatic
block and less than 20% require IV sedation ™. In addition to this, studies have shown at
least 50% improvement in symptomatology and durable results with <5% retreatment rate

at 3 years'®. Other benefits of Reziim include no concern for de novo erectile dysfunction
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and minimal retrograde ejaculation . Due to these benefits, it is important to assess

the suitability of Rezim treatment in patients who have large prostate glands.

However in the current literature, the majority of studies exclude those patients with
glands >80cc. Based on this gap in knowledge, we sought to determine the efficacy of
Rezidm in men with BPH-related LUTS and gland size >80cc via a single institution

retrospective review.

METHODS

The Rezum procedure uses convective water vapor to deliver thermal energy to prostatic
tissue in 9-second bursts. Patients undergo Rezum treatment in the office with
preprocedural oral analgesic and sedative medication. Our typical post-procedure
catheterization regimen varied from a minimum of 3 days in patients without retention
preoperatively, to a maximum of 4 weeks in those who are catheter-dependent pre-
operatively.

After approval by the institutional review board, we queried our institutional database to
identify men who had undergone Rezlim therapy at our institution from July 2017 to April
2019. Relevant clinical demographics, as well as pre-operative parameters including gland
size, AUA symptom score (AUASS), Uroflow values, PSA, number of lateral and median
lobe treatments, catheterization dependence preoperatively, and complication rates were
recorded. Outcomes assessed included pre- and 3 month post-procedural AUA symptom
score, Qmax, and post-void residual (PVR). Demographics, operative parametes and
outcomes were compared between patients with gland sizes less than 80g and greater
than 80g.

Standard summary statistics were computed. The Wilcoxon signed-rank test was used to
compare continuous variables and chi-squared or Fischer’s exact test were used to
compare categorical variables. All statistical analyses were conducted using RStudio

1.2.1335.

RESULTS
Our cohort of patients undergoing Rezim therapy for symptomatic BPH included 182

patients. 25.8% (47/182) had prostate gland volumes larger than 80 cc (Table 1). The
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5
mean volume in this large gland group was 119cc, as compared to 49cc in the comparison

group. 55.3% (26/47) of the large gland patients were catheter dependent preoperatively
as compared to 25.2% (34/135) in the comparison group.

Intraoperative factors included lateral lobe treatment number of 10.3 in the large gland
group versus 5.5 in the comparison group. As with all Rezim treatments, the maximum
number of treatments possible was 15 for a maximum procedural time of 135 seconds.
Clinical outcomes were comparable between prostate volume groups (Table 2). In glands
smaller than 80 g, peak flow improved from 9.2 mL/second to 12.9 mL/second (p=0.001)
versus improvement from 7.7 mL/seconds to 12.7 mL/second (p=0.002) in large glands. In
glands smaller than 80 g, preoperative AUA symptom score was 22.1 compared to 12.1
following surgery (p=0.0005), whereas in larger glands AUASS went from 22 to 13.4
(p=0.04). Post-void residual decreased from 301 cc to 157 cc in min with glands smaller

than 80 g (p<0.001) versus 305 cc to 149 cc in men with large glands (p=0.05).

Postoperative complications most commonly included urinary tract infection seen in 15.6%
(21/135) of men with glands smaller than 80 cc versus 8.5% (4/47) in those with large
glands (p=0.33) (Table 3). 5 of these patients met criteria for urosepsis and required
inpatient admission for IV antibiotics, but did not require ICU level care. The median time
to urosepsis onset was 30 days (IQR 26-30). Two patients with large glands (4.3%) required
transfusion of red blood cells versus no transfusions needed in patients with small glands.
The only Clavien 3 or higher complication was cystoscopic clot evacuation under
anesthesia in 3/182 (1.6%) Rezim patients overall. This was not significantly higher in

patients with large gland volume.

A subset analysis was performed in the 59 patients who had pre-operative urinary
retention requiring either intermittent or indwelling catheterization (Table 4). Within this
subset, the mean prostate volume for those with large glands was 118cc versus 51cc in the
<80cc group (p<0.0001). There was no difference in preoperative AUASS. The
postoperative catheter free rate was 83% (20/24) in the large gland group versus 88% in
the <80cc group which was not statistically significant. Postoperative PVR was 199cc in the

large gland group versus 192 cc in the other group (p=0.89). Postoperative peak flow was
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also not significantly different based on gland volume at 12.6cc/sec flow in glands >80cc

and 14cc/sec in glands >80cc.
DISCUSSION

RezUm water vapor thermal ablation is a minimally invasive treatment for BPH that lasts
just over 2 minutes at maximum and can be performed without general anesthesia unlike
TURP or PVP. It is also relatively simple to perform as compared to the steep learning
curve of HoLEP or simple prostatectomy. In our institutional practice, many cases are done
without pausing anticoagulation if there is a medically necessary indication. Rezim
treatment has been shown to have effective results on LUTS with durable response over 3

1
years™.

To the best of our knowledge, this study is the first to examine the clinical outcomes of
Rezum treatment specifically in patients with large prostate glands. Within a single
institutional database of Reziim patients, 47 of 182 patients had glands >80cc. Mean
prostate volume was 119cc in this cohort and 26/47 (55%) were catheter dependent. Post-
Rezim, all measures demonstrated statistically significant improvement including AUASS,
peak flow and PVR. Among patients with large glands, all postoperative measures including
AUASS, peak flow rate and post-void residual also achieved statistically significant

improvement.

In a subset of patients who were catheter dependent preoperatively, 83% of patients with
large prostate glands were catheter free after Rezim, which was not significantly different
from patients with smaller glands. There was also no statistically significant difference
seen between catheter-dependent men with larger or smaller glands in terms of

postoperative PVR or peak flow.

With regard to complication rate, overall there were 3/182 (1.6%) Clavien Ill complications.
There was no clinically significant difference in complication rate between small and large
glands. There were 2 patients with large glands (4.3%) who required transfusion versus
none with small glands. The overall UTI rate was 13.7% while the overall urosepsis rate
was 2.7%. The relatively high rate of UTl in our cohort is likely overrepresentation, due to

irritative symptoms leading patients to obtain urinalysis. In the first month after Rezim
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there is inflammation and sloughing of necrotic prostatic tissue which can cause pyuria and

confound results. In the case of the 5 patients who met criteria for urosepsis and required
IV antibiotics, the median time to onset was approximately 30 days after the procedure.
80% of these patients were still retaining urine and requiring either self-intermittent
catheterization or indwelling catheter at the time they developed urosepsis. This may
indicate that catheterization, rather than the procedure itself, is an independent risk factor

for this complication.

There are multiple studies exploring outcomes for minimally invasive treatment of large
gland BPH with HoLEP, PVP and TURP versus simple prostatectomy. Humphreys et al
performed a retrospective review of 507 patients undergoing HoLEP and stratified
according to gland size of less than 75cc, 75-125cc and greater than 125cc. Their study did
not show any significant differences in postoperative catheterization or hospital stay
between these groups. In 2016 Jones et al. performed a systematic review and meta-
analysis of HOLEP compared to simple prostatectomy performed via open, laparoscopic
and robotic approaches. This analysis of 3 randomized trials encompassing 263 patients
with mean prostate volume of approximately 110cc showed short operative time and
higher tissue retrieval with simple prostatectomy. However HoLEP was associated with less
blood loss, shorter postoperative hospital stay and catheter duration. Voiding outcomes at
24 month follow up and rate of adverse events was equivalent between the two

techniques.

Our study examined outcomes between patients with greater or less than 80cc prostate
volume undergoing Rezim for symptomatic BPH. We demonstrated that this was an
effective procedure for improving AUASS, peak flow rate and decreasing PVR with a
catheter free rate approaching 85% even in large glands. Complication rate was equivalent
to Rezim in smaller glands and as with any Rezum, procedural time is standardized at
135sec or less due to the maximum treatment number of 15. Therefore our data indicates
that Rezum treatment is an effective and well tolerated treatment for large-gland

symptomatic BPH with minimal learning curve or operator variability.
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The limitations of this study are inherent to retrospective review. Certain cases did not
include complete data, especially in the case of out-of-state patients who were unable to
travel back to our institution for follow up assessment. The comparison group for this
study was a cohort of Reziim patients with prostate size <80cc rather than patients
undergoing another minimally invasive BPH procedure such as PVP, TURP or HoLEP.
However Rezum patients are frequently selected for their increased medical complexity
precluding general anesthesia or cessation of anticoagulation, which would make it
challenging to assign alternate treatments for study purposes. Additionally, this was a
small cohort of patients although the mean gland size was well above minimum criterion
at 119cc. Finally, the short duration of follow up requires further study to ensure long-

term durability of improved outcomes in the large gland cohort.
CONCLUSION

This is the first study to describe the use of Rezim therapy for BPH in large glands >80cc. In
our cohort of 47 men, we demonstrated postoperative improvement in AUASS, peak flow
and post-void residual with statistically significant improvement in all measures. In a
subset of patients who were catheter-dependent prior to surgery, results showed 83%
postoperative catheter free rate in large glands and no significant difference in clinical

outcomes when compared to glands <80cc.

This indicates that Rezim could be used as a first line treatment for patients with large
gland BPH, especially those who are medically complex or unwilling to undergo anesthesia.
Further studies are warranted to prospectively validate this data in a larger cohort of
patients, to obtain long term follow up, and to perform side-by-side comparison of

minimally invasive BPH treatments in large glands.
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BPH: Benign prostatic hyperplasia

HoLEP: Holmium laser enucleation of the prostate
TURP: Transurethral resection of the prostate

PVP: Photoselective vaporization of the prostate
AUASS: American Urological Association Symptom score

LUTS: Lower urinary tract symptoms
AUA: American Urological Association
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Table 1. Characteristics of patients undergoing Reziim prostate ablation
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Table 2. Pre- and post-operative clinical outcomes following Reziim prostate ablation H
Outcome variables Gland<80g Large gland
Mean p-value Mean p-value

AUA symptom Score (SD)
Pre-op 22.1(6.0) 0.0005 | 22.0(5.3) 0.04
Post-op 12.1(5.4) 13.4 (6.7)

Peak flow, mL/sec (SD)
Pre-op 9.2 (4.5) 0.001 7.7 (3.8) 0.002
Post-op 12.9 (6.8) 12.7 (8.7)

Post-Void Residual, mL (SD)
Pre-op 301 (252) <0.001 | 305 (209) 0.05
Post-op 157 (135) 149 (132)
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Table 3. Post- Reziim prostate ablation complication rates "
Gland <80 | Large gland
Complications g (N= 47) p-value
(N =135)
Catheter irrigation 7 (5.2%) 7 (14.9%) 0.06
Cystoscopic clot evacuation 1(0.7%) 2 (4.3%) 0.17
Transfusion 0 2 (4.3%) 0.07
Urinary Tract Infection 21 (15.6%) 4 (8.5%) 0.33
e Required inpatient admission for IV
4 (3.0%) 1(2.1%) 0.72

antibiotics
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Table 4. Clinical outcomes of patients requiring catheterization before Reziim prostate
ablation
Gland<80g Large gland P-value
Number of patients, N 34 (25%) 26 (55%) 0.01
Mean prostate size, g (SD) | 51 (20) 118 (28) < 0.0001
Preop AUA symptom 24 (5.0) 21 (4.4) 0.27
score (SD)
Postop catheter-free 88% (23/26) 83% (20/24) 1
Postop PVR 192 (130) 199 (146) 0.89
Postop Qmax 14 (8.1) 12.6 (7.5) 0.64







