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ABSTRACT

Background: We aimed to assess the efficacy of Intraprostatic Onabotulinumtoxin-A (BTA)
on the International Prostate Symptom Score (IPSS) and other objective measures of patients
with Benign Prostatic Hyperplasia (BPH).

Methods: Fifteen patients were included in this study. The drug (BTA; 150 IU) was
reconstituted in 20 mL of 0.9% saline before administration to the patients. After providing
urethral anesthesia, 20 intraurethral injections were made to lateral lobes of the prostate, 10
injections in each lobe. Follow-up visits were planned 3 and 12 months after the intervention.
Pre- and post-interventional IPSS, Prostate-Specific Antigen (PSA), Prostate Volume (PV),
Post-Void Residue (PVR), and maximum urinary flow rate (Qmax) compared via paired t-test.
Finally, we reviewed the Pubmed database to provide a more precise conclusion.

Results: The Mean+SD age of patients was 69+8.24 years, and the mean PSS score decreased
significantly from 24.3+3.3 to 14.6+3.7 (P<0.001) and 16.86+3.06 (P<0.009) on the 3%
and 12" months, respectively. The Mean+SD PSA, PVR, Qmax, and PV were 3.26+1.38,
82.33+35.55, 8.56+1.76, and 47.86+8.93, respectively at baseline. These factors significantly
improved to 2.72+1.33 (P<0.000), 71.33+30.55 (P<0.000), 9.5+1.33 (P<0.011), and 42.86+
6.04 (P<0.000), respectively, on the 12" month follow-up.

Conclusion: Although the overall results support the efficacy of BTA for BPH, the best route
of administration, the most effective dose, the optimal number, and the volume of injections
need further investigations. The probable placebo effect and underlying medical conditions
(e.g., insulin resistance) should be considered as the confounding factors.

Keywords: Benign prostatic hyperplasia, Benign prostatic hypertrophy, Botox,
Onabotulinumtoxin-A, Botulinum toxin A

Introduction

enign Prostatic Hypertrophy (BPH) is a
common condition affecting at least 50%
of men after age 50 [1]. Treatment for
mild cases of BPH is only observation

and moderate symptoms are managed pharmacologi-
cal interventions [2]. Due to its high complication rate,
surgery is reserved for severe cases of BPH after poor
response to pharmacological treatments [2]. The Trans-
urethral Resection of the Prostate (TURP) is the gold
standard therapy [3]. In some cases, however, several
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underlying conditions, such as cardiovascular diseases,
coagulopathies, and certain disabling conditions are the
obstacles that may deprive the patient of the TURP ad-
vantage [4].

Additionally, since 15%-25% of patients who undergo
TURP are not satisfied with the long-term clinical out-
comes, younger patients prefer less invasive interven-
tions to save their sexual and urinary functions from be-
ing endangered by unwanted complications of TURP [2,
5]. In such circumstances, the alternative options may be
LASER prostatectomy, photoselective prostate vapor-
ization, bipolar transurethral enucleation, prosthetic ar-
terial embolization, and intraprostatic alcohol injection.
Newer minimally invasive procedures can also be con-
sidered by urologists, such as aquablation, convective
water vapor treatment, and Botox injection [6]. Intrapros-
tatic onabotulinumtoxin-A (BTA) injection is another
alternative option with satisfactory results. Although
a meta-analysis proposed a potent placebo effect, it is
still worth attention because several studies have shown
improvement in objective measures, such as Prostate
Volume (PV), maximum urinary flow rate (Qmax), and
Post-Void Residue (PVR). Progress in these factors has
been declared by several studies that rule out the placebo
effect. In this study, we aimed to investigate these factors
in patients with BPH in response to BTA injection.

Materials and Methods

Eighty six patients with previously diagnosed BPH
were referred to our tertiary clinic, between September
2018 and March 2019, after their poor response to phar-
macological therapy or refusal to undergo TURP. The
inclusion criteria were: a) age <60 years; b) patients with
confirmed BPH, based on symptoms, ultrasound and
rectal examination; ¢) persistent symptoms despite prop-
er medical treatment based on the American Urology
Association guideline; d) non-compliance with TURP
or underlying medical conditions, which exclude TURP
as an option for the treatment. The exclusion criteria
were: a) patients with active UTI; b) nephrolithiasis; c)
malignancies; d) PVR> 250 mL; e) previous prosthetic
or bladder surgery; and, f) history of BTA hypersensitiv-
ity. We also searched the PubMed database by titles and/
or abstract. The search words were as follows: botox;
onabotulinumtoxin; botulinum; onabotulinumtoxin-A;
vistabel; vistabex; oculinum; meditoxin; neuronox; pros-
tatic hyperplasia; prostatic hypertrophy; prostatic ad-
enoma; and prostatic enlargement strategy. Marchal, et
al. have reviewed studies on this subject up to 2012, and
we summarized the studies after that data onward [7].
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Procedures: Fifteen male patients were included vol-
untarily in this study. A written and signed informed
consent was obtained from each of the participants be-
fore being enrolled in the study. We reconstituted 150
IU BTA (Dysport™) in 20 mL normal saline. Urethral
anesthesia was achieved by the injection of 15 mL Lido-
caine 2% gel and waited 10 minutes. With a 22-Fr cysto-
scope (Storz, Germany) and a 23-gauge needle, 20 injec-
tions were made (10 in each lobe) to the lateral lobes
of the prostate with the patients in lithotomy position.
The depth of the injections was 0.5-1 cm. Patients were
administered ciprofloxacin 500 twice daily for five days,
starting 12 hours before the procedure. We measured
pre-interventional Prostate-Specific Antigen (PSA), In-
ternational Prostate Symptom Score (IPSS), PVR, PV,
and Qmax and followed up the clinical changes at 3 and
12 months post procedure.

Statistical analyses: The data were analyzed on SPSS,
v. 20, and paired t-test, and the results were compared
pre-and post-operative measures. A P<0.05 was consid-
ered statistically significant.

Results

The Mean+SD patients’ age was 69.00+8.24 years. The
post-operative visits were carried out 6-12 hours after
the surgical procedure. No complications occurred dur-
ing the surgery. Also, patients did not complain of any
adverse events at the follow-up visits 3-12 months after
the treatment. The results are summarized in Table 1. The
Mean£SD values of IPSS decreased significantly from
the baseline score of 24.3+3.32 to 14.6+3.7 and 16.943.1
at 3-month (P<0.001) and 12-month (P=0.009), respec-
tively. Similarly, the Mean+SD values of PSA, PVR,
and PV declined significantly by 0.75+0.82, 20.5+11.4,
and 8.7£3.8, respectively. The P-value for all measures
were <0.001. The mean primary Q-max volume increased
by 2.841.48 and 0.9+1.37 at 3-month (P<0.001) and
12-month (P=0.02), respectively.

Discussion

Pathophysiology and animal studies: The prostate is
innervated mainly by the autonomic nervous system [8].
Cholinergic fibers regulate the growth and secretion of
the prostate epithelium, while stroma and smooth-mus-
cle cells predominantly receive sympathetic fibers [8].
Thus, autonomic denervation of the prostate by the BTA
can limit or even decrease glandular growth and smooth-
muscle contraction. These effects have been detected in
animal studies whereby BTA caused glandular atrophy
and apoptosis of the cells as compared to the effect by
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Table 1. Laboratory and clinical variables at baseline, 3-month and 12-moth followup

Mean+SD
Time Point
IPSS PSA PVR Qmax PV
Baseline 243433 3.3+14 82.3+35.5 8.611.8 47.9+8.9
14.6+3.7 2.5+1.1 61.84+28.8 11.3+1.8 39.146.1
P=0.0001 P=0.0001 P=0.0001 P=0.0001 P=0.0001
3-mon. followup
9.741.4 0.740.8 20.5+11.4 -2.8%1.5 8.743.8
P=0.0001 P=0.003 P=0.0001 P=0.0001 P=0.0001
16.913.1 2.7+¢1.3 71.3+30.5 9.5+1.3 42.916.0
P=0.009 P=0.0001 P=0.0001 P=0.011 P=0.0001
12-mon. followup
7.442.7 0.5£0.8 1.1+14.7 -0.9+1.4 5.044.6
P=0.0001 P=0.024 P=0.012 P=0.020 P=0.001

IPSS: International Prostate Symptom Score; PSA: Prostate-specific Antigen; PVR: Post-Void Residue; Qmax: Maximum Uri-

nary Flow Rate; PV: Prostate Volume.

normal saline injection [9, 10]. Four experiments on
adult male Sprague-Dawley rats showed atrophy and
apoptosis of the prostate gland [10-13]. Two studies on
Wistar rats also showed the same results [14, 15]. Also
in previous studies on canine models, researchers have
shown decreases in the prostate size, but significant at-
rophy was shown in only one study [9, 16].

Injection routes: Three main routes of BTA injection
are transrectal, transperineal, and transurethral. Most
urologists use the transrectal approach because of its
similarities with the transrectal biopsy of the prostate,
and it does not need general anesthesia. However, it
increases the risk of prostatitis. Transperineal access
is relatively uncommon. One study changed this route
to transrectal through the trial [17]. The transurethral
technique is more familiar for the urologists, gives bet-
ter access to the lateral and medial lobes, and carries a
lower risk of prostatitis; however, it requires general an-
esthesia. Studies that use the transperineal method found
relatively similar outcomes in terms of improvement of
Qmax and PVR, which are the objective measures and
immune to the placebo effect [2]. To gain a better un-
derstanding, we summarized clinical trials that used no
control groups in Table 2. The IPSS score, PVR volume,
and PV declined in all studies, but the significance of
such findings varies in different studies. PSA values are
more heterogeneous among these studies.

Endocrine status: Vikram, et al. have shown that the
prostate of insulin-resistant rats is less likely to undergo

apoptosis and atrophy in response to BTA injection [13].
Another study has demonstrated that Metformin treat-
ment in rats decreases the androgen-induced prostatic
hyperplasia [18]. Rahman, et al. provided rats with a
high-fat diet and concluded that hyperlipidemia is as-
sociated with an increased rate of prostatic hypertrophy
[19]. However, human studies have shown that hyper-
lipidemia alone does not increase the risk of BPH, un-
less one of the other components of metabolic syndrome
is present [20]. These findings suggest that the studies
which are conducted on the effects of BTA on BPH
should consider the underlying endocrine status of pa-
tients as a confounding factor.

Complications: Reported adverse events are hematu-
ria, prostatitis, urgency, increase in PSA, erectile dys-
function, urinary retention, UTI, and pollakiuria, fre-
quent, abnormal urination during the day [17, 21-25].
Erectile function was more likely to be preserved in the
BTA group in comparison to the TURP group in the
study conducted by El-Dakhakhny, et al. [21].

Clinical data: We found six clinical trials that assessed
the efficacy of BTA on BPH symptoms since 2003. Four
of them compared BTA efficacy with saline injections,
one compared it to TURP, and one used standard phar-
macological therapy as a control group. We have sum-
marized these studies in Table 3. Shim, et al. conducted
a meta-analysis in 2015, which analyzed three eligible
clinical trials of BTA versus saline injection [25]. They
concluded that improvements in IPSS were mostly a
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Table 2. Clinical and lab variables from six previous studies versus those of the current research

Mean Difference [Post-Interventional Minus Baseline]

Study Patients Dose L Injection Injection Intervention/Placebo (Follow-Up Period by Month)
Ref. (1/P) (V) Injection Volume Route PSA Qmax
IPSS (ng/ml) PVR (mL) (mL/Sec) PV (mm3)
-7.69" (3) 2496°(3)  +2.36°(3)
[1] 45 100 2 10(1) Rectal -7.53°(2) 021(3) -25347(2) +2.32t(2) -1.4°(3)
-6.69" (1) -20.8"(1)  +1.76% (1)
-9.00" (24) +2'(24)
-10.4" (18) +1.57 (18)
-10.4" (12) -2.21(24) +2.7"(12)
[28] 23 100 4 8(1) Rectal N/A N/A
-10.8" (6) -25.4" (6) +2.3"(6)
-10.6" (3) +41(3)
-10.77 (1) +2.7' (1)
9.4'(12)  -1.3"(12) -68.0°(12)  +2.9(12) -11.8°(12)
Supra- -11.57 (6) -1.6"(6) -80.9" (6) +4.8"(6)  -30.1°(6)
[26) 32 200 5 5(1) :
pubic -10.2* (3) -1.5'(3) -66.3" (3) +4.1" (3) -17.9"(3)
-8.37(1) -0.6(1) -38.2° (1) +1.7 (1) -5.5(1)
100-
[4] 10 200- 10 2-4-6(t)  Urethral  -11.1°(7.5) -1.4°(7.5) -11.1(7.5) +8.32°(7.5) -11.1°(7.5)
300
9" (12) 0.4 (12)
97 (9) -0.4(9) +2.3(12) 0.0(12)
90" (12)
3] 15 200 4 Rectal -7° (6) -0.3(6) +2.3 (6) -5 (6)
-100" (3)
-4(3) +0.2 (3) +2.3(3) -1(1)
-8 (1) +0.7 (1)
-6.9"(12) -27.1(12) +0.9(12)  -6.8(12)
-10°(9) -13.2(9) -0.1(9) -4.9 (9)
100- . +0.05 (12) . .
[27] 10 200 2 4(2) Rectal -10° (6) -46.6" (6) +0.5 (6) -7.6°(6)
-0.55 (6)
-8.9°(3) -34.2" (3) +2.5°(3) -8.6°(3)
-7.5" (1) -14.6 (1) -0.8(1) -7.6'(1)
our -7.40"(12)  -0.547(12) -11.00"(12) +0.94"(12) -5.00" (12)
15 150 20 20(1) Urethral
study -9.66" (3) -0.75"(3)  -20.53"(3) +2.77°(3) -8.73°(3)

* Statistically significant difference; t Statistical significance not mentioned.

placebo effect, based on pooled data from 522 subjects.
However, it is essential to consider improvements in
Qmax in two robust studies of Marberger and McVary
[17, 23]. Improvement in Qmax as an objective measure
raises the suspicion that whether the saline injection it-
self affects the pathophysiology of the BPH or not. Fur-
thermore, studies that are used in the above-mentioned
meta analysis are not similar. The route of administra-
tion, volume of saline in which the BTA vial was re-
constituted, the number of injections, and the volume of
each injection varied in these studies.

IPSS scores: All studies unanimously reported im-
provement based on IPSS [2-4, 17, 21-25, 26-29]. This
reduction in the IPSS score ranges from 4.8 to 14.6
among various studies. Robert, et al. compared the BTA
to pharmacological therapy and declared that BTA is not
inferior to optimal drug treatment [24]. On a 4-month
IPSS follow-up declined by 4.8 and 3.9 in BTA and med-
ical treatment groups, respectively [24]. El-Dakhakhny,
et al. reported a 7.1 and 9.5 decreases in IPSS scores
among BTA and TURP groups on a 12-month follow-
up [21]. Marberger, et al. [17] and McVary, et al. [23]
have reported IPSS improvements among the BTA and
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Table 3. Clinical data from previous studies on the efficacy of BTA on BPH symptoms

Mean (monthly follow-up)

Study Patient Injection Injection [Post-intervention Minus Baseline]
Placebo Volume/
Ref. 1 /Pose  “poute IPSS psA(ml) PVR(ML) 2™ by (mm?
(mL) (mL) (mL/Sec) (mm3)
7.1°(12)
-7.8(9)
BTA
-6.4'(6) -1.40712) -455712) +7.3"12) -17.9°12)
21 TURP 92 20200 3(1)/IP 48(3)  -145%9)  -49279)  +5179)  -16.29)
[21] (46/46) (200) @) 95'12)  -1.506) -51.3"6) +4.5"6) -11.1"6)
9.79)  -1.25"3) -33"(3) +3.7(3) -8.2"13)
TURP
-9.3(6)
-8.3°(3)
Medical BTA -4.8'(4) +0.2(4) +4.2(4) +2.0(4) -4.1(4)
[24]  treat (6}‘%3) 4(200) 1ggzc't5a)|/
ment Control -3.9(4) -0.5(4) +4.2(4) +1.1(4) -1.1(4)
12.9°(3) 79.4°(3)  +4.9°(3)
BTA -0.83(3) -30%"
20 60 65(1)/p -8.8(1) 76.6'(1)  +2.97(1)
[2] Saline -
(10/10)  (200-300) 0.0(3) +15.63)  +1.22(3)
Saline -0.06(3) .
-0.9(1) -12.2(1)  +0.52(1)
BTA -6.3(6) (6) +4.7(6) +2.5(6) -1.1(6)
al e (15?5}%57) (230) ;e(:t)él
Saline -6(6) (6) -11.7(6) +1.9(6) -2.5(6)
BTA
-6(12) N/A +0(3) +2.7(3) -3.5(3)
100
BTA
380 6 4-9¢/ -5(12) N/A +10(3) +2(3) -3.7(3)
[17]  Saline (95-94- (100,200,  Rectal; 200
97/94) 300) IP
BTA
5(12) N/A +8(3) +1.9(3) -3.34(3)
300
Saline -5(12) N/A +2(3) +2.7(3) -4.5(3)
30 BTA -152(2)  -1.9(2) -105.3(2)  +7.3(2) -35.8(2)
[22]  Saline (15/15) 2(200) 42)/IP
Saline 0(2) -0.1(2) -1.3(2) -0.1(2) -2(2)

*Statistically significant; Statistical significance not mentioned; IPSS: International Prostate Symptom Score; PSA: Prostate-specific
Antigen; PVR: Post-Void Residue; Qmax: Maximum Urinary Flow Rate; PV: Prostate Volume; BT A: Botulinum Toxin-A group; TURP:
Transurethral Resection of the Prostate; LUTS: Lower Urinary Tract Symptoms; IP: Intraperitoneal; I/P: Intervention vs Placebo; Q=8
injections if middle lobe was present; ¢p=12% of the total prostate volume.

normal saline injection groups. The latter two studies
strongly suggest placebo effects, but as mentioned ear-
lier, the exact impact of normal saline injection on the
prostate is not fully elucidated.

PSA levels: The PSA values decreased in most stud-
ies. The denervation-induced apoptosis of prostate cells
may explain this finding. Also, our study showed similar
results. Robert, et al. [24] and Yokoyama, et al. [27] have

reported increases in PSA of 0.2 and 0.05, respectively.
An increase in the PSA levels is only reported in stud-
ies with the transrectal approach. The PSA levels in de
Kort, et al. study showed an increase in the first month
of follow-up but a decrease after that point [3]. Addi-
tionally, comparing the route of injection and PSA levels
show a smaller decrease or even an increase in the PSA
level compared to those for transurethral and transperi-
neal routes. We found no study which compared differ-
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ent routes of injection. The transrectal route is widely
used by urologists because of its convenience. It also
poses a higher risk of prostatic infection. Transurethral
injection allows for focusing on both lateral and medial
lobes separately. Other choices are transperineal and su-
prapubic approaches.

Prostate volume: The prostate Volume (PV) decreases
in all of the reviewed studies. This decrease was almost
equal among BTA and saline injection in McVary and
Marberger studies [21, 23]. The PV decreased by 4.1
mm3 in the BTA group and 1.1 mm3 among medical
treatments in the study of Robert, et al. [24], although
the differences were not significant. Meanwhile, El-Da-
khakhny’s group [21] showed a significant progressive
PV decrease among the BTA group during the 12-month
follow-up. In the present study, a reduction in PV was
detected, which was significant compared to the data
collected at baseline.

Post-void residue: In terms of PVR, studies are not
conclusive. Marberger, et al. [17] reported an increase in
PVR for the placebo group, BTA 100, and BTA 300. The
same increase in PVR was reported by Robert, et al. [24]
for BTA and medical treatment groups. Almost all other
reviewed studies have reported a decline in PVR. Due to
the heterogeneity of the methods used in these studies, it
is hard to determine a single factor to explain this find-
ing. Meanwhile, the increases in PVR reported by the two
studies, observed in both intervention and placebo groups,
implying that the same factor affected both groups. More-
over, a possible short-term washout period of previous
medical treatments may cause a rebound increase in PVR.

Maximum urinary flow rate: The Qmax increased in
all of the reviewed studies. In the studies conducted by
Yokoyama, et al. and Ding, et al., an increase in Qmax
was significant after 6 and 3 months, respectively [26,
27]. El-Dakhakhny, et al. [21] showed the same progres-
sive increase in Qmax during the 12-month follow-up.
However, this study showed a rise in Qmax was mostly
in the third month of the follow-up. This discrepancy
might be due to the concentration of each injection. We
reconstituted 150 IU BTA in 20 mL saline, while in other
studies they used 200 IU vial with a lower volume of
saline for reconstitution.

Follow-up intervals: Studies with frequent follow-
ups, such as El-Dakhakhny, et al. [21] and Yokoyama,
et al. [27] showed that different measures caused the re-
ported improvement at various time points. For example,
the most increases in the PVR detected occurred at the
sixth month in both studies, while IPSS reached its nadir

=
< e
»/L@I‘J\; e

ap Iranian Journal of Toxicology
W) ARAK UNIVERSITY OF MEDICAL SCIENCES

at the 9" month. Extender follow-up periods, together
with more frequent checkpoints, may improve the cer-
tainty about the true effect of BTA.

Limitations of the study: This study had the follow-
ing limitations: a) small sample size; b) lack of control
groups; c) few follow-up points; and d) underlying con-
founders not considered, e.g., insulin resistance, hyper-
lipidemia, and hyper-androgenism.

Recommendations for future research: We recom-
mend having more frequent follow-up visits to assess the
confounding factors that impair the Botox effects on pros-
tate. We also suggest that the effect of intraprostatic sa-
line injections be explored on the BPH and/or the Lower
Urinary Tract Symptoms (LUTS).

Conclusions

Intraprostatic Botox injection improved the Q max and
decreased the IPSS scores, PSA, PV, and PVR values sig-
nificantly among the patients. The IPSS was the only sub-
jective factor in the reviewed studies, and improvements
in the objective measures (PSA, PV, Qmax, and PVR)
make it less likely to be claimed as the placebo effects.
Furthermore, BPH is not malignant; therefore, if intra-
prostatic injections may improve the quality of life, it is
worth considering it even with the likelihood of the pla-
cebo effect. We suggest that future studies should report
the exact injection sites, number and the volume of injec-
tions, the volume of the saline which is used to reconsti-
tute the BTA vial, and determining the washout period of
previous pharmacological treatment. Assessment of the
endocrine status in patients (components of metabolic
syndrome) in future studies can be helpful to determine
the exact impact of the BTA on the prostate status.
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