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urinary tract dysfunction: It works just as well
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ABSTRACT

The botulinum neurotoxin type A (BoNT/A) is a neurotoxin produced by Clostridium botulinum. 1t causes botulism
and represents the most powerful natural poison. In urological practice, the indications for BoNT/A therapy include
neurogenic detrusor overactivity (NDO), idiopathic overactive bladder (OAB) or idiopathic detrusor overactivity (IDO),
detrusor-sphincter dyssynergia (DSD), interstitial cystitis/bladder pain syndrome (IC/BPS), urinary tract infections (UTI),
benign prostatic hyperplasia (BPH), and, more recently, chronic prostatic pain (CPP). BoNT/A is not only conducive to
the treatment of muscle spasticity but also effectively works on hyperalgesia associated with various disorders of the
lower urinary tract, thanks to its anti-nociceptive properties. While Botox® (Allergan Inc., Irvine, CA) is currently being
used across the globe, we have been using Chinese BoNT/A for many years for the treatment of DSD, NDO, idiopathic
OAB, IC/BPS, BPH and UTI. Our experience showed that Chinese BoNT/A was as good as other BoNT/A products
in terms of efficacy, safety, and tolerability. In this study, we explored the current and potential applications of Chinese
BoNT/A in urology, and reviewed the background information regarding the toxin.
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some differences in amino acid sequences, these serotypes all
share a common basic structure. BoNTs differ biochemically with
different types and among formulations of the same serotype.
These distinctions might lead to discrepancies in therapeutic
profiles (dose, efficacy, duration, safety) of the various toxins.
Therefore, caution should be exercised when clinically comparing
these indices among the toxins [4].

Botulinum neurotoxin type A (BoNT/A) is the major culprit
of human botulism, and is the most widely used BoNT in clinical
practice [5]. The BoONT/A is produced and marketed by several
companies, with several formulations available. Many studies have
been conducted involving Botox® (Allergan, Inc., Irvine, USA)

INTRODUCTION

Botulinum neurotoxin (BoNT), produced by Clostridium
botulinum, is the most potent natural poison. When injected
intramuscularly in minute quantities, this substance produces
selective and reversible muscle weakness that persists for several
months. In various medical fields, the toxin has been employed as
ameans of treating muscular hypercontraction [1]. BoNTs come
in seven major serotypes (A-G) that are produced, in bacteria,
along with non-toxic neurotoxin-associated proteins (NAPs) in
the form of the progenitor toxin complex (PTC) [2,3]. Despite
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and Dysport® (Ipsen, Inc., Slough, UK) in treating neurogenic
detrusor overactivity (NDO). Other types A serotypes commer-
cially available include Xeomin® (Merz Pharmaceuticals UK
Ltd, Frankfurt am Main, Germany), Hengli® (Lanzhou Institute
of Biological Products Ltd, Gansu, China), and PurTox® (Mentor
Corporation, Santa Barbara, CA). These toxins all have a different
non-proprietary name. Botox® and Dysport®, for instance, are
also known as onabotulinumtoxinA and abobotulinumtoxinA,
respectively. BONT/A products are produced through different
biological manufacturing processes, are obtained through different
isolation and purification methods, and are drawn from different
Clostridium batches.

Urological application of BoNT/A dates back to the 1980s
when it was first used for the treatment of detrusor sphincter dys-
synergia (DSD) [6]. A decade later, it was employed for treating
idiopathic and neuropathic detrusor overactivity (IDO/NDO) [7].
Since BoNT/A is believed to temporarily block the presynaptic
release of acetylcholine and, consequently, cause paralysis of
detrusor smooth muscle, it is currently used as a second-line
agent for the management of IDO and NDO. In the cases where
anti-cholinergic medications are inadequate or intolerable, this
treatment option appears to be a valuable alternative to surgery. It
has been recommended by the European Association of Urology
(EAU) and awarded a Grade A recommendation on the basis of
its efficacy [4,8-9]. Nonetheless, the mechanism of the toxin
appears more complicated than initially thought, and it might
work on both motor and sensory nerves of the bladder. A wide
array of lower urinary tract dysfunctions reportedly responded
well to the agent. In this review, we focused on the biological and
chemical properties of Chinese BONT/A product and discussed the
preclinical and clinical efficacy and safety of Chinese BoNT/A.
Moreover, we shared our experience, with our readers, in the use
of Chinese BoNT/A for the treatment of the lower urinary tract
dysfunction (LUTD) over the last twenty years and present our
results to demonstrate that Chinese BoNT/A is as effective as
other BONT/A products.

CHINESE BONT/A

Chinese BoNT/A is manufactured by Lanzhou Institute of
Biological Products Ltd., Lanzhou, China. As a new drug, it was
approved by the China Ministry of Health of China in 1993 and
has been produced and marketed for more than 20 years. Hengli®,
Prosigne®, and Lantox® are its trade names in China, Brazil, and
Russian respectively. In light of its toxicity, stability, and ease
of purification, Clostridium botulinum type A Hall strain has
been utilized to produce Chinese BoNT/A. Nucleotide sequence
comparison among samples (Master seed lot and working seed
lot) and Hall strain of Clostridium BoNT/A stored in gene bank
(No. AF488749) found that the homology of the two strains is
more than 99% [10]. Therefore, we are led to concluded that
the tested sample was Clostridium BoNT/A Hall strain, and the
result showed that that Clostridium BoNT/A Hall strain and
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BoNT/A gene were very stable when stored for a long period of
time. Chinese Lantox® and Allergan's Botox® appeared to have
comparable efficacy, safety, tolerability, and dose profiles for
the treatment of blepharospasm, hemifacial spasm, and cervical
dystonia [11,12].

Active pharmaceutical ingredient (API)

The active pharmaceutical ingredient (API) of Hengli® is
crystalline BoNT/A (in complex form), which is composed of
neurotoxin (NT), hemagglutinin (HA), and non-toxic non-HA
(NTNH) linked through non-covalent bond. The high-performance
liquid chromatography (HPLC) in 5 batches of the complex
revealed only one peak, with the purity being over 99.5%. The
integration of HPLC showed that the molecular mass of neu-
rotoxin was about 150 kDa (R = 0.9944), indicating that it was
highly pure. The mean specific activity of 24 batches of bulk
of Hengli® manufactured in 2009-2011 was 3.0x107 LD, /mg
protein (CV < 2 SD), exceeding the standards of Chinese Phar-
macopoeia and the European Pharmacopoeia (1.0x10” LD, /mg
protein) [ 13]. SDS-PAGE of the complex exhibited the following
bands: neurotoxin (152 kDa), NTNH (136 kDa, 120 kDa), HA70
component (57 kDa, 17 kDa, 15 kDa), and HA33 component
(30 kDa and 28 kDa) (Fig. 1). However, HA17 was not detected
and had been thought to be a component of the complex [5,14].
A reducing condition led to the neurotoxin being fragmented
into two parts: a heavy chain (101 kDa) and a light chain (51
kDa), and the HA33 component (28 kDa) was cleaved as well
(Fig. 1). This conclusion was further confirmed by N-terminal
sequencing (NTNH was not detected in SDS-PAGE due to the
small distance between the protein and the neurotoxin). Figure
2 shows a purified neurotoxin. This complex has an isoelectric
point 0f 4.97. The API in Hengli® final product contains about 5
ng of protein per vial (100 U) based on the mean specific activity
of bulks (3.0x10” LD, /mg protein), which indicates that a small
amount of protein confers clinical benefits while posing a low
risk of stimulating the patient’s immune system.

Other characteristics

Non-clinical pharmacokinetics

Presented here are the dynamics, distribution, intra-muscular
diffusion, and excretion of Hengli® using Na'*I radio-labeled
BoNT/A in Wistar rats. Radiation diffusion studies showed that
the 2T radio-labeled BONT/A molecule did not cross the blood-
brain barrier and was not found in the central nervous system.
According to tissue diffusion studies, the BONT/A complex
remained concentrated at the intra-muscular site, with diffusion
into the tissues over a distance of up to 0.25 cm. Toxin excretion
studies showed that the toxin was mostly excreted into the urine
and little was through the feces.

Pre-clinical safety study
The maximum tolerated dose (MTD) of Hengli® after an intra-

Bladder | 2022 | Vol. 9(1) | e47

POL SCIENTIFIC



REVIEW

muscular injection into mice was 20 U/kg. The lethal dose (LD)
for repeated intramuscular administration was approximately 40
U/kg, while the no-observed-adverse-effect level (NOAEL) was
16 U/kg. Consequently, for an adult (weighing 70 kg on average),
the MTD, LD, and NOAEL for a single intramuscular injection
are estimated to be 1400 U, 2800 U, and 1100 U, respectively.
Since the normal therapeutic dose of Hengli® is significantly
lower than its NOAEL, Hengli® is generally considered to be

safe when used clinically.

Antigenicity and hemolytic activity

Our test on the antigenicity of Hengli® in four repeated-dose
animal models failed to detect antibodies against active BONT/A.
At the 100 U/mL of Hengli®, no hemolysis or hemagglutination
was observed in an in vitro study with rabbit erythrocytes [15].
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Figure 1 SDS-PAGE analysis and N-terminal sequence test of complex of Chinese BONT/A. BoNT/A: botulinum neurotoxin type A [15].
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Figure 2 SDS-PAGE analysis and N-terminal sequence test of neurotoxin of Chinese BoNT/A. BoNT/A: botulinum neurotoxin type A [15].
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MECHANISM OF ACTION

Botulinum toxin inhibits acetylcholine release at the neu-
romuscular junction and in sympathetic and parasympathetic
neurons. It suppresses the transmission of alpha motor neurons
at the neuromuscular junction, thereby resulting in weakness in
striated muscles. In both smooth muscles and striated muscles,
BoNT/A is internalized by pre-synaptic neurons upon its inter-
action with an extracellular receptor (gangliosides and possibly
synaptic vesicle protein 2C). Cleavage of SNAP-25 in the syn-
aptic fusion complex of neurons enables BoNT/A to disrupt the
fusion between the acetylcholine-containing vesicles and the
membrane of neurons. This results in selective paralysis of the
low-grade contractions of the detrusor overactivity, while still
allowing for high-grade contractions that initiate micturition.
Additionally, BoONT/A modulates afferent nerve activity by inhib-
iting the release of substance P, calcitonin gene-related peptides,
and glutamate from afferent nerves, and by reducing the level
of nerve growth factor. This effect on sensory feedback loops
may not only explain the mechanism by which BoNT/A relieves
overactive bladder (OAB) but may also help us gain insight into
its role in relieving hyperalgesia, which is associated with lower
urinary tract disorders [16].

INJECTION PROTOCOL IN UROLOGICAL PRACTICE

In virtually all studies using BoONT/A, BoNT/A was directly
injected into the detrusor. Several studies utilized the subu-
rothelial injection to take advantage of the presumed effect on
afferent sensory nerves [17]. While most studies reported sparing
the trigone because of possible effects on vesicoureteral reflux
(VUR), two studies injected it into the trigone without reporting
VUR [18,19].

Other variables of the protocol include the type of cystoscopy
and the anesthesia. No study compared the efficacy or tolerability
of BoNT/A injections with rigid or flexible cystoscope. Even
though both flexible and rigid cystoscopes have been employed
(including our center), rigid ones were more commonly used.
The flexible cystoscopy, however, presents a distinct advantage
for men with preserved sensibility or, regardless of gender, for
patients with SCI with a lesion above the T6, since reduced pain
or stimulation prevents autonomic dysreflexia. Various types
of anesthesia, including local, spinal, and general ones, have
been used during Botox injections. In our opinion, the choice
of anesthesia is up to the patient and surgeon, mainly depending
on bladder and urethral sensation. According to our experience,
intravenous general anesthesia is easy to perform and might be
a suitable option for patients having high-level anxiety or sen-
sitivity or for those who are at risk for autonomic dysreflexia.

=

UROLGOICAL APPLICATIONS OF CHINESE BONT/A

Various BoNT/A products have been studied with respect to
their effects on LUTD diseases, including DSD, NDO, idiopathic
OAB, IC/BPS, BPH and UTI, and their effect on quality of life
[20]. Here, we present our experience in using Chinese BoNT/A
for the treatment of LUTD diseases over the past twenty years
and the results are summarized in Table 1.

BoNT/A and detrusor-sphincter dyssynergia (DSD)

In patients with SCI, DSD is a major cause of morbidity. By
urethral sphincter injection of BoNT/A, Dykstra et al., for the
first time, described a reversible chemical sphincterotomy and a
reduction in DSD in SCI patients [6]. Alternatively, BONT/A has
been injected transurethrally using a cystoscope or transperineally
under electromyographic control. An injection of 140 units of
toxin was given transurethrally via a cystoscope to achieve the
best result. A subsequent dose of 240 units was administered
weekly. The maximum reduction in post-void residual volume
(PVR) was attained upon an average of three injections. The
effect lasted for approximately 50 days. These results suggest
that BoNT/A injections into the external urethral sphincter are
effective in treating DSD in people with SCI. To maintain effi-
cacy of the treatment, re-injection is required. However, large
randomized studies comparing the effects of this treatment with
a placebo are still lacking.

A study at our center assessed the effect of 200 units of Hengli®
injection into the urinary sphincter for the treatment of DSD in
19 patients with SCI and hydronephrosis. Results showed that it
could effectively decrease urethral pressure, detrusor leak point
pressure, and PVR in SCI patients. A significant improvement
in PVR was observed 9.5 days after operation and persisted for
3.8 months on average. It is an effective, minimally-invasive,
safe, reversible, repeatable option for treating DSD as well as
retaining upper urinary tract function [21].

BoNT/A and neurogenic / idiopathic detrusor over-
activity (NDO/IDO)

Detrusor overactivity (DO) is a urodynamic state characterized
by involuntary detrusor contractions during the filling phase, which
may be spontaneous or provoked according to the standardization
of terminology for lower urinary tract (LUT) function published
by the International Continence Society (ICS) [22]. NDO is diag-
nosed when there exists a relevant underlying neurologic condition
(e.g., spinal cord injury or multiple sclerosis). Anti-muscarinic
drugs are commonly prescribed as first-line therapies for patients
with NDO. However, they can be ineffective in some patients or
cause intolerable side effects, such as dry mouth, constipation,
and blurred vision. The injection of BoNT/A into the bladder
wall shows promise in treating intractable OAB syndrome with
either neurogenic or idiopathic causes [23].
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Table 1 Clinical applications of Chinese botulinum toxin A for lower urinary tract dysfunction

LUTD Therapeutic effects Target Dose used References
DSD Decreased urethral pressure, detrusor leak point pressure, and External urethral 200U [21]
PVR sphincter
NDO Improved continence, increased bladder capacity, improved PVR, Detrusor 300U [27-30]
RV, MCC, and MDP
OAB/IDO Improved micturition frequency, urgency, and OABSS Detrusor 100 U [35]
IC/BPS Reduced bladder pain and Detrusor and subu- 100U [41]
urinary frequency, and increased QoL rothelium (trigone)
UTI Reduced UT] significantly in SCI patients with NDO, decreased Detrusor 300U [53]

maximum detrusor pressure

LUTD: lower urinary tract dysfunction; SCI: spinal cord injury; DSD: detrusor sphincter dyssynergia; NDO: neurogenic detrusor overactivity; IDO: idiopathic

detrusor overactivity; IC/BPS: interstitial cystitis/bladder pain syndrome; UTI: urinary tract infection; PVR: postvoid residual; RV: reflex volume; MCC: max-

imum cystometric capacity; MDP: maximum detrusor pressure; OABSS: overactive bladder symptom score; QoL: quality of life.

Schurch et al. reported that injecting BoONT/A into the detrusor
muscle of SCI patients had a therapeutic effect in a non-random-
ized prospective study [24,25]. Upon successful treatment, the
patient becomes continent and may withdraw or decrease their
intake of anticholinergic drugs. BoNT/A causes bladder paresis
that will remain for at least nine months, and after this repeated
injections are required. This trial was based on the hypothesis
that BoNT/A may block parasympathetic action as proposed by
Dickson and Shevky [26].

Over the past decades, we have been using this procedure with
Hengli® [27-30]. The data of our institution principally covered
the time frame from 2002 to 2005 in 78 SCI patients and found
that repeated Hengli® injections into the detrusor were efficatious,
safe, feasible, and minimally-invasive for the treatment of DO
and neurogenic incontinence. After the first injection, the mean
frequency of incontinence decreased from 13.5 to 2.7 times, and
the mean volume of intermittent catheterization (IC) increased
from 131 mL to 389 mL each time. The average time to efficacy
was 7.6 days. Among 10 patients who received a second injec-
tion 8.9 months after the first one, the frequency of incontinence
decreased from 9.7 to 3.7 times per day, and the volume of IC
increased from 108 mL to 387 mL. In 6 patients, the third in-
jection was given 5.8 months after the second injection, and the
mean frequency of incontinence declined from 9.2 to 3.9 times
per day, while IC volume increased from 116 mL to 364 mL.
Our retrospective study between 2002 and 2009 found that the
bladder function improved significantly, along with continence
and subjective satisfaction in 108 SCI patients [27]. In this study,
the patients accomplished significant clinical and urodynamic
improvements after 6 months. Nineteen patients were treated
with repeated Hengli® injections and the maximum number of
injections was five. Against the baseline, PVR, reflex volume
(RV), maximum cystometric capacity (MCC), and maximum
detrusor pressure (MDP) all improved significantly after each
Hengli® injection.
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According to a comparative study between IDO and NDO
patients, both IDO and NDO patients showed equally beneficial
effect in short-term in terms of urgency, frequency, and urgency
incontinence episodes [31]. Symptomatic improvement is one
of the early signs of a patient's clinical response to BoNT/A,
generally reported within one week after treatment [32]. Up to 16
weeks after treatment, intra-detrusor BONT/A injections resulted
in significant, comparable improvements in patients with refrac-
tory DO of either neurogenic or idiopathic origin. Post-treatment
changes in the quality of life (QoL) were correlated with changes
in LUT symptoms, but not with respective changes in urodynamic
parameters [33]. We conducted a multi-center, prospective, ran-
domized, double-blind, placebo-controlled trial, which evaluated
the efficacy and safety of Hengli® for the treatment of IDO. The
results showed that 100 U Hengli® was well-tolerated and attained
significant improvements in OAB symptoms in Chinese patients
who had been inadequately managed by anticholinergics. Signif-
icant differences in micturition frequency and urgency episodes
were already observed at Week 2 post-treatment as compared
to the placebo group. Adverse events (AEs) associated with the
Hengli® treatment included increased PVR, dysuria, and UTIs.
All AEs were mild or moderate. The findings of this trial with
Hengli® BoNT/A were consistent with the results of other studies
that found Botox® treatment did improve OAB symptoms [34,35].

BoNT/A and interstitial cystitis/bladder pain syn-
drome (IC/BPS)

The pathophysiology of IC/BPS is not fully understood. Pain
relief is currently the focus of IC/BPS management. Kuo et al.
suggested that nerve growth factors were elevated in bladder tissue
of IC patients but returned to normal after BONT-A plus hydro-
distension in responsive patients [36]. An immunohistochemical
(IHC) study showed that chronic inflammation and apoptotic
signaling molecules were significantly reduced after repeated
BoNT/A injections in patients with IC/BPS. The improvement
in IHC findings was correlated with clinical improvement [37].
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In addition to examining the long-term effects of BoNT/A in
IC patients, a series of 15 IC patients were followed up for 12
months after bladder injection with 200 U of BoNT/A [38].
After three months, 87% (13/15) of patients reported subjective
improvement in a follow-up, along with significant reduction
in visual analog scale scores, nocturia frequency, and daytime
micturition frequency. By 5 months, only 27% of patients reported
improvement in symptoms, and by 12 months, all patients report-
ed return of bladder symptoms. Prior studies have shown that
repeated BoNT/A injections were safe and effective for patients
with IC/BPS and could achieve more favorable outcomes than
a single injection [39,40].

Data from 124 female IC/BPS patients in our center from
2003 to 2013 were retrospectively analyzed [41]. Among these
subjects, 66 received Hengli®, and 58 were given sodium hyaluro-
nate (Cystistat) instillation along with bladder hydrodistension.
A 100-unit intravesical injection of Hengli® was immediately
followed by cystoscopic hydrodistention under intravenous
general anesthesia. Patients were evaluated on the O'Leary-Sant
scale, and the visual analog scale (VAS), in urination frequencies,
and by a quality of life questionnaire. Results have shown that
Hengli® was effective for up to 6 months following treatment.
Hydrodistention plus cystistat remained effective for a period
of 3 months after treatment, and 19.0% (11/58) of the subjects
switched to Hengli® injections due to insufficient effects. About
34.8% (23/66) of the patients received repeated Hengli® injec-
tions. Repeated injections were well tolerated and effective. The
maximal treatment course included four injection cycles. These
results suggested that Hengli® injection was a safe and effective
therapeutic option for patients with IC/BPS.

BoNT/A and the Prostate

BoNT/A injections into the external urethral sphincter have
been shown to reduce chronic prostatic pain (CPP), presumably
by reducing sphincter hyperactivity [42]. In patients with chronic
prostatitis/chronic pelvic pain syndrome, intraprostatic BoNT/A
injections significantly relieved prostate pain and urination fre-
quency. Furthermore, patients with CPP due to pelvic muscular
pain and spasm benefit from localized BoNT/A injections [43].
Dyspareunia and pelvic floor pressure could be reduced by in-
jecting BoONT/A into the pelvic floor muscle. BoNT/A was used
off-label, for the first time, to treat BPH in humans by Maria et
al. [44]. This randomized, placebo-controlled study involved
30 men with symptomatic BPH who were randomly assigned to
receive either intraprostatic injections of saline or 200 units of
Botox. The improvement in clinical symptoms was conspicuous
within a month of treatment. After 2 months, 13 patients in the
treatment group (87%), against 3 patients in the control group
(10%), reported BPH symptom relief (P =0.00001). At 12 months,
the percent improvement, in terms of the international prostate
symptom score (IPSS), Q _ , PVR, and prostate size, was 62%,
85%, 81%, and 61%, respectively. A 38% reduction in prostate
specific antigen (PSA) values was also noted. The beneficial

=

effect persisted for 12 months even after a single injection. No
urinary incontinence or systemic side effects were reported over
the 19.6-month follow-up period. Chuang et al. stratified patients
who had failed medical treatment on the basis of prostate size:
those with < 30 mL received 100 units of Botox® while those
with > 30 mL received 200 units (perineal injection) [45]. After
12 months, IPSS, Q__, and PVR showed similar improvements
to those of Maria et al. (2003), except that the percent shrinkage
of prostate size was much smaller (13—19% vs. 61%). In 12 of 41
men (29%), no change was found in prostate volume, although 7
of'these 12 men (58%) experienced a greater than 30% reduction
inIPSS, Q_ ,and PVR, suggesting that BoNT/A might alleviate
BPH symptoms not by reducing prostate size alone. Although
the aforementioned studies have demonstrated the potential of
BoNT/A for the treatment of BPH, other studies failed to con-
sistently yield the same results [46,47]. In a placebo-controlled,
randomized, double-blind, phase II trial, no significant improve-
ment was observed in patients with LUTS and BPH who were
treated with BoNT/A [48].

BoNT/A and urinary tract infection (UTI)

UTTI is the major culprit of morbidity in neuropathic patients
[49,50]. Patients with neurogenic lower urinary tract dysfunction
are at greater risk of UTI when they have a VUR, a high bladder
pressure, or an indwelling catheter [50,51]. NDO is still the
most significant factor for the higher risk of UTI when patients
receive intermittent catheterization since high bladder pressure
increases the possibility of VUR. A prospective non-randomized
study evaluated the incidence of UTI in 30 NDO patients after
receiving 300 U of BoNT/A detrusor injections. Results showed
a significant decrease in UTI over a period of time of 6 months
(P =0.003). The effect seems to be related to improved urody-
namic parameters after injection (volume of the first uninhibited
contraction, MDP, and MCC), which reflects enhanced reservoir
capacity at low pressure [52].

A single-arm clinical trial at our center from 2010 to 2012
looked into the effects of Chinese BoNT/A injections into detrusor
on UTIs in patients with spinal cord injury [53]. UTI was defined as
a colony count of 10° colony-forming units per milliliter or more,
with a fever over 38°C and two of the following symptoms, i.e.,
uncomfortable distention of the bladder, lower abdominal pain,
increased urinary incontinence, increased spasticity, autonomic
hyperreflexia, and increased sweating or malaise. The results
showed that Hengli® detrusor injection reduced UTT significantly
in SCI patients with NDO. A decrease in detrusor pressure is
thought to be responsible for this effect [53].

CONCLUSIONS

The BoNT/A is emerging as a valuable alternative for the
treatment of a variety of disorders, and has been used as the
treatment of choice for some conditions. DSD, NDO, urinary
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incontinence, OAB, and CPP are urological conditions that are
often refractory to currently-available treatments and may respond
to BoNT/A therapy. Many questions remain about the effect of
BoNT/A on neural pathways that modulate the LUT. Our study
demonstrated that Chinese version of BONT/A exhibited similar
efficacy, safety, and tolerability to other BONT/A products for the
treatment of lower urinary tract dysfunction and other disorders.
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