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ABSTRACT

INTRODUCTION: Patients with chronic scrotal content pain (CSCP) lack effective, non-
invasive treatment options. We aimed to determine the local and systemic safety, tolerability,
pharmacokinetics (PK), and efficacy of a long-lasting local anesthetic in patients with CSCP.

METHODS: This was a prospective, single-center, open-label, single-arm, phase |, dose-
escalating trial completed between October 2019 and March 2021. Twelve patients =19
years old with unilateral scrotal pain lasting =3 months reporting an average maximum pain
score over seven days of =4 on a 0—10 numerical rating scale (NRS) were included. Patients
underwent a test spermatic cord block and those reporting a decrease of =2 points were
included. The investigational drug, ST-0! (sustained-release lidocaine polymer solution), is a
long-acting injection of lidocaine around the spermatic cord. Subjects were provided a NRS
dairy and recorded their NRS score until day 28. The Chronic Epididymitis Symptom Index
(CESI) was completed on days O, 7, 14, and 28. All patients underwent an examination
and assessment for adverse events (AE) on days O, I, 7, 14, and 28. Exploratory statistical
hypothesis testing was planned for this study due to its investigative nature.

RESULTS: There were no serious adverse events (SAEs) reported. All subjects reported at
least one treatment-emergent adverse event (TEAE); 83% of related AEs were injection-site
reactions consisting of swelling and bruising. NRS was reduced across all cohorts between
baseline and end of study.

CONCLUSIONS: This study provides evidence that the novel ST-O1 treatment is safe and
well-tolerated.

E194 CUAJ « JULY 2023 « VOLUME 17,ISSUE7 © 2023 CANADIAN UROLOGICAL ASSOCIATION

INTRODUCTION

Chronic scrotal content pain (CSCP)
is a common entity afflicting men of
all ages and has been reported to
peak in the mid to late thirties."?
The etiology for CSCP is varied and
can be divided into scrotal and extra
scrotal causes. Extra scrotal causes
involve irritation of the ilioinguinal,
genitofemoral, or pudendal nerves.
Causes within the scrotum include
infection, scrotal surgery, post-vas-
ectomy pain, or anatomic abnor-
malities.”

Effective treatment options for
CSCP are limited and data consists
primarily of non-randomized, small
studies. Conservative therapies
include rest, ice, scrotal supports,
pain education, and counselling.
There is no standardized proto-
col for treatment but the mainstay
of medical therapy involves non-
steroidal anti-inflammatory drugs
(NSAIDs) with tricyclic antidepres-
sants or gabapentin as alternatives.>*
Non-invasive options include pelvic
floor physiotherapy, acupuncture,
or transcutaneous electrical nerve
stimulation (TENS).?

Many patients with CSCP are left
with untreated pain, seeking con-
sultation with multiple physicians,
and have poor behavioral, sexual,
and emotional outcomes.®” Thus,
there remains an unmet need for
effective non-invasive therapeutics.
Spermatic cord block with local
anesthetics provides pain relief in
a subset of subjects with CSCP.
Reported response rates range from
40-75%.51° Unfortunately, relief
after spermatic cord block is short-
lived due to the rapid elimination
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KEY MESSAGES

B Chronic scrotal pain currently has few
effective medical treatments.

B This was a prospective, single-center, open-
label, single-arm, phase |, dose-escalating trial
of a long-lasting injectable lidocaine paste.

B There were no serious adverse events
reported.

B This study provides evidence that the novel
ST-O1 treatment is safe and well-tolerated.

of lidocaine (terminal half-life=1.5-2 hours) from the
body. To achieve adequate pain relief, repeated injec-
tions would be necessary. Despite its positive effect
on pain control, this limitation has prevented lidocaine
from being used regularly to treat CSCP.

This phase | trial was the first study of a novel,
long-acting formulation of lidocaine in human subjects
and was designed to evaluate the local and systemic
safety, tolerability, pharmacokinetics (PK), and efficacy
in a target population of patients with CSCP.

METHODS

This was a prospective, single-center, open-label, single-
arm, phase |, dose-escalating trial (NCT04026945).
After obtaining institutional ethics board approval, 12

patients were recruited between October 2019 and
March 2021.

Inclusion criteria

Male patients =19 years old with unilateral scrotal
pain lasting =3 months who reported an average daily
maximum pain score over seven days of =4 on a
0—10 numerical rating scale (NRS) were recruited.
Patients were then given a test spermatic cord block
with 1% lidocaine (lidocaine hydrochloride injection,
USP, 1%, 10 mg/mL), and only those reporting a
temporary decrease of =2 points on the NRS scale
within an hour of injection were included. This was
done to ensure a beneficial response to lidocaine.
Patients subsequently underwent baseline blood levels
(sodium, potassium, creatinine, white cells, red cells,
hemoglobin, hematocrit, mean corpuscular volume
[MCV], mean corpuscular hemoglobin [MCH], mean
corpuscular hemoglobin concentration [MCHC], red

cell distribution width [RDW]) that had to be within
+10% of normal reference ranges. Assessment of liver
function was done (bilirubin, alanine aminotransfer-
ase [ALT], aspartate aminotransferase [AST], gamma-
glutamyl transferase [GGT], albumin, prothrombin
time, and international normalized ratio [INR]), with
no value greater than 50% above the upper limit of
normal being allowed.

Exclusion criteria

Subjects with a negative response to test spermatic
cord block, defined as absence of a temporary decrease
=2 points on the NRS within an hour of injection, other
pain generator site with NRS =4, history of allergic reac-
tion to lidocaine or any component of the long acting
formulation, any contraindication to local anesthesia
with lidocaine, active infection involving the urinary tract
or scrotum, inability to give consent, inability to follow
up according to the protocol, or negative response to
previous spermatic cord block were excluded from
the study.

Intervention

The investigational drug product, ST-OI (sustained-
release lidocaine polymer solution for injection), is a
long-acting injection of lidocaine into/around the sperm-
atic cord that is being developed for the treatment of
CSCP. This is the first in-human study of ST-01. ST-0l
contains two inactive ingredients, polyethylene glycol
(PEG) 300 and poly (lactic-co-glycolic acid) (PLGA),
which serve to modulate the slow release of lidocaine
following an initial burst release.'"'?

Outcomes

We primarily aimed to assess the safety and tolerability
of ST-01 spermatic cord injections among patients with
CSCP. Secondary outcomes included evaluating a range
of doses of ST-O| for safety, reduction in pain, and
effect on quality-of-life scores (compared to baseline)
over 2842 days post-injection.

Study design

The study had three planned dose-escalating cohorts:
cohort I: 2 mL of 140 mg/mL ST-OI (280 mg
lidocaine); cohort Il: 3 mL of 140 mg/mL ST-0l
(420 mg lidocaine); cohort 3: 4 mL of 140 mg/mL ST-Ol
(560 mg lidocaine).

Cohort | had a planned enroliment of three sub-
jects who were treated with 2 mL of 140 mg/mL ST-O1.
Serum lidocaine levels were monitored up to seven
days post-injection. If serum lidocaine levels remained
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<5 pg/mL at one hour, one and seven days post-
injection and no dose limiting toxicity (DLT) were
observed, the study was permitted to enroll three new
subjects into cohort 2 (3 mL of 140 mg/mL ST-01).
Similarly, if these criteria were met for cohort 2, the
study was permitted to enroll three new subjects into
cohort 3 (4 mL of 140 mg/mL ST-01). A DLT was
defined as the occurrence of more than a mild adverse
event (AE) that is probably or definitely related to the
study agent. This procedure continued until either a
DLT occured or all three dose levels were evaluated.
The maximum tolerated dose (MTD) was defined as
one dose level below the dose level associated with
DLT or the dose level in cohort 3 if no DLT occurred
in any cohort. Once the MTD level was reached, three
more subjects were allowed to enrol at that dose to
collect additional safety data.

Based upon assigned cohort, dose treatment con-
sisted of a single injection of ST-01 into/around the
spermatic cord on day O of the study. Prior to injec-
tion of ST-01, investigators were allowed to inject
0.5 mL of 1% lidocaine to numb the area. ST-0I was
then injected into/around the spermatic cord using an
| 8-gauge needle. The injection site was gently mas-
saged to disperse the product evenly. An ultrasound
was performed on day | to document location of
ST-0I inoculate.

Outcome assessment

Efficacy was assessed through three patient-reported
outcome measures. Subjects evaluated pain using the
validated NRS, where 0 equalled “no pain” and 10
equalled "“worst pain imaginable.” Subjects completed
the NRS during their in-clinic visits on day O (prior to
ST-01 administration), day |, and day 7. Subjects were
also provided a NRS dairy and recorded their NRS
score three times a day on days O—14, and once daily
on days 15-27.

The Chronic Epididymitis Symptom Index (CESI)
and the Intemational Index of Erectile Function (IIEF-5)
questionnaires were completed by patients on days O,
7, 14, and 28 to assess disease-specific symptoms/qual-
ity of life and sexual function, respectively.'*All patients
underwent a physical examination and assessment for
AE by a physician on days O, I, 7, 14, and 28.

A summary of protocol scheduled events can be
found in Appendix | (available at cugj.ca).

Statistical analysis
Exploratory statistical hypothesis testing was planned for
this study due to its investigative nature. All planned
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summaries of the study variables employed descriptive
statistics as appropriate for categorical or numerical data.

As this was a phase | feasibility study, no formal
statistical methodology was used to determine sample
size for each cohort or the study. An n=3 was used for
each dose cohort, with a further n=3 subjects enrolled
to cohort 2 (MTD), following completion of cohort 3
followup. For missing data, last observation was carried
forward.

RESULTS
During the study period, 20 subjects were screened,
with 12 subjects ultimately being enrolled into the study
protocol. Baseline patient characteristics can be found
in Table .

Efficacy of intervention

NRS scores were collected by subjects through NRS
dairies. Subjects were asked to report the maximum
pain they felt. On days |—14, they were asked to report
in the morning, midday, and in the evening. From day
I'5 to the end of the study (day 28+2) they were asked
to complete this only once per day. Three subjects
completed a pain diary for only 26 days; day 27 and day
28 observations were missing and the last observation
was carried forward.

Subject-reported NRS (mean, median) was reduced
across all cohorts studied between baseline and end of
study (Figure 1). The individual pain intensity differences
from baseline (PID) by cohort are displayed in Figure 2.
Most subjects showed good response to treatment with
ST-0O1 over 14 days, with PID values below the zero-
difference line. Furthermore, the time-weighted summed
pain intensity differences over 14 days (SPID__, ) are
displayed in Figure 3. Negative SPID , , values represent
a decrease of pain compared to baseline and an overall
benefit for subjects treated with ST-01. Based on activity
and tolerability observed, and considerations of adequate
volume of inoculate to distribute across the cord, patients
in cohort 2 (420 mg lidocaine) were chosen to enroll an
additional three patients. This group reported a baseline
mean (median) NRS score of 5.3 (5), compared to an
end of study score of 3.3 (3.5). Subject-reported NRS
scores over the study period for all cohorts are shown
in Table 2.

Assessment of CESI score showed similar trends
in reduced scores, with cohort 2 reporting a baseline
mean (median) score of 19.8 (19) and an end of study
value of 16.8 (17.5).

Given that CSCP is known to negatively affect sexual
function, the IIEF-5 questionnaire was used to assess
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sexual function changes. Cohort 2 reported a baseline
IIEF-5 mean (median) score of 18.8 (21) and an end
of study value of 7.8 (20.5).

Pharmacokinetic and pharmacodynamic
profile of medication

Serum lidocaine concentrations were measured in all
subjects at one hour, one day, and seven days following
administration of ST-01. In all cohorts, serum concen-
trations of lidocaine were O at the seven-day assess-
ment point (Figure 4). Prior to that, in each cohort,
serum concentrations were similar at day |, indicating
only local release of the medication.

Ultrasound assessment of depot
injection

Ultrasound detected the ST-0O1 depot in all subjects
on day | following administration. Residual paste at
the injection site at the end of study (day 28+2) was
detected by ultrasound in 75% of subjects. Two of
three subjects (67%) in cohort | (2 mL injection vol-
ume) and one of six (17%) subjects in cohort 2 (3
mL injection volume) had complete dissolution of the
depot at the end of study, while all subjects in cohort
3 (4 mL injection volume) showed residual paste at
the injection site.

Assessment of adverse events

There were no serious adverse events (SAEs)
reported throughout the study. All subjects reported
at least one treatment-emergent adverse event
(TEAE). No treated subject withdrew from the study.
A total of 40 AEs were reported, 34 were considered
related to study treatment (19 mild, 10 moderate,
five severe), six were unrelated to study treatment;
83% of related AEs were injection-site reactions con-
sisting of swelling and bruising at injection site. Of
the 34 related AEs, 19 were resolved within 28 days,
I5 were ongoing, seven required treatment (Table
3). Treatment included antibiotics in three patients
for presumed epididymitis, and oral pain medication
(acetaminophen, ibuprofen, tramadol) for injection
site, pelvic, or scrotal pain in four patients. When
assessing between cohorts, cohort 3 had slightly high-
er rates of TAEAs, leading to selection of cohort 2
for further enrollment.

Table 1. Subject demographics and baseline scrotal pain characteristics

Characteristic

Demographics
Age (years)
Mean
Min, max
Ethnicity
Caucasian
Hispanic
Mean height (cm)
Mean weight (kg)
Baseline scrotal pain characteristics
Site of pain
Left side
Right side
Duration of pain, n
<lyr
1-5yrs
>5-10yrs
>10yrs
Baseline NRS™ score
0-3 (o to minor pain)
4-6 (moderate pain)
7-10 (severe pain)
Patient-reported haseline NRS score
4-6 (moderate pain)
7-10 (severe pain)
Baseline CESI scores
Mean (range) fo be adjusted by -1
Baseline IIEF-5 score
22-25 (1o ED)
17-21 (mild £D)
12-16 (mild to moderate ED)
8-11 (moderate ED)
5-7 (severe ED)

Cohort 1
n=3

61.3
52,68

17
78.9

o o w

Cohort 2
n=6

55.8
41,75

180
88.2

18.8 (15-24)

Cohort 3
n=3

51.6
43,55

182
90.1

18.3 (10-23)

o o 9~

Total
n=12

178
86.3

A w v o

19.7 (10-24)

N~ B

*After test lidocaine injection. CESI: Chronic Epididymitis Symptom Index; ED: erectile dysfunction;
IIEF-5: International Index of Erectile Function; NRS: numeric rating scale.
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Figure 1. Subjectreported maximum numeric rating scale (NRS) pain scores af baseline,
day 1, day 7, day 14, and day 28. Bars are cohort means and dots are individual subject
scores.

Long-term followup and patient
experience

At 7—16 months after cohort completion, three patients
from each cohort (nine total) were asked about their
experience with ST-01 and if they would undergo
another treatment with ST-O1. Two patients had either
undergone a spermatic cord denervation or were
scheduled for one. Of the remaining seven patients,
all responded that they would consider another round
of treatment with the study medication.

DISCUSSION

The primary objective of this first-in-human study with
ST-01 was to assess the feasibility of spermatic cord
injection with ST-O1 in subjects with CSCP, and to
evaluate a range of doses for safety and reduction in
pain scores (compared to baseline) at times out to
2842 days post-injection.

The study demonstrated that injection with 2, 3,
or 4 mL of ST-0I was feasible. Ultrasound confirmed
deposition of polymer paste inside the cord, indicating
local retention of this novel injection formulation. The
low levels of plasma lidocaine across all cohorts fol-
lowing ST-01 injection supports the low risk of toxicity
from systemic lidocaine.

Chronic pain remains a poorly understood condi-
tion. Although several theories exist as to its etiology,
it is generally accepted that some level of abnormal
sensitization occurs within nociceptors, leading to
inappropriate activation to non-painful stimuli.'> Looking
beyond CSCP, chronic pain affects a large proportion
of our society, with studies in developed nations finding
a rate between 35-50%.'¢ Our limited understanding
of the pathophysiology of this disease is matched by
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Figure 2. Pain intensity differences (PID) for cohorts 13 calculated by subtracting each
subject’s baseline from their reporfed numeric rating scale (NRS) value over time.

the limited number of treatment options for patients.
This lack of treatment options is particularly obvious
in CSCP, where we have limited data surrounding the
various interventions. Treatment recommendations are
based on reports of non-randomized trials or extrapo-
lation from the chronic pain literature.'” Although stud-
ies are limited in size and design, medications aimed
at neuropathic mechanisms appear to have some of
the best results, with approximately 70% of patients
reporting a 50% improvement in pain in two small
studies.*'® Surgical options provide a slightly improved
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Table 2. Subject-reported NRS scores by cohort
Visit Cohort 1(n=3) | Cohort 2 (n=6) | Cohort 3 (n=3) outcome profile, with up to 70% of patients experi-
Parameter encing relief at the 20-month followup after a micro-
Baseline (day 0) surgical denervation of the spermatic cord;® however,
Mean 63 53 73 surgical pro;edlures bring with them short—. and long-
term complications, such as hydrocele, testicular atro-
Median e 2 L phy, wound infections, and scrotal hematomas.® This
Min, max 4,8 1,9 510 makes the development of new, non-invasive medical
Day | treatment options imperative.
28 » 64 The study outcomes indicate that in addition to
Mean : ' : ST-01 being safe and feasible to inject, patients had a
Median 2 5 8 sustained reduction of pain. A reduction in pain inten-
o, 1.7 0,9 2,9 sity of 22 points on the NRS was observed in nine of
. 12 (75%) subjects. Clinically significant pain changes
g are difficult to quantify, with a wide range reported
Mean 3.2 4.1 5 in the literature; however, a systematic review of 37
Median 3 4 6 studies suggested that an improvement of as little as
[¢) et 1 19
Min, max 16 0,9 38 3% cgulq be sl|gr.1|ﬂcan.t for patlen*lts. Thus, should the
reduction in pain intensity of 22 points on the NRS hold
Day 14 true in future randomized trials, we can expect ST-Ol
Mean 2.7 3.9 23 to provide meaningful relief. Modest improvement in
Median ) 4 1 quality of life, as measured by CESI/IIEF-5, was a!so
. observed over the study period. In a study assessing
LI o .6 0.8 0.5 Botox injections for CSCP, a similar reduction of about
End of study (day 28+2) three points was noted on assessment via CESI.?
Mean 37 33 3 While all subjects reported at least one TEAE during
the study, there were no SAEs reported. Most TEAEs
Median 2 3.5 4 . y .
were mild or moderate and related to bruising/swelling
Min, max 2,7 1.5 1.4 at the injection site; many were confounded by pre-
existing chronic pain in the region of the injection site
NRS: numeric rating scale. and resolved within the timeframe of study. Since this

was the first use in human subjects, any patients with
induration post-injection were treated for potential
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Table 3. Summary of TEAEs by system organ class and preferred terms

System organ class Total (N=12)
Preferred ferm .
Events, n Subiects, n (%)

Any event 40 12 (100%)
Injury, poisoning, and procedural complications

Injection site reaction’ 21 10 (83%)

Injection site bruising 6 6 (50%)

Procedural complications: Epididymitis 3 3 (25%)
Reproducive system and breast disorders

Pain (scrotal, testicular, penile, pelvic) 6 5 (42%)
Skin and subcutaneous tissue disorders

Hyperhidrosis 1 1(8%)
General disorders and administration site condifions

Chills 1 1(8%)
Gastrointestinal disorders

Diarrhea 1 1(8%)
Musculoskeletal and connective tissue disorders

Myalgia 1 1(8%)

'Reported terms that were grouped as injection site reaction were: swelling, edema, induration,
thickening, tenderness, erythema, redness, itching, injection site pain. TEAE: treatment-emergent

adverse event.

infection to ensure an infection was not missed; how-
ever, it was not possible to confirm if these symptoms
and signs truly reflected infections.

Following completion of the study, patients who had
not undergone further definitive therapy (microsurgi-
cal spermatic cord denervation) were asked if they
would consider undergoing another injection, with 7/7
respondents indicating they would. As physician expe-
rience with the injection technique grows, along with
determination of optimal syringe and needle size, it is
anticipated that the number of TEAEs will diminish.

Limitations

This was a phase |, dose-escalation, feasibility trial and
thus was not powered or designed to reliably detect
changes in pain levels, although these initial results are
encouraging.
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Future directions

Based on the encouraging results of this phase | trial, a
phase 2 trial is currently underway, with patient enroll-
ment ongoing.

CONCLUSIONS

ST-0O1 was safely and feasibly injected within the sper-
matic cord. Most AEs were mild or moderate and
related to bruising, swelling, or induration at the injec-
tion site. Reduction in pain intensity was observed in
nine of 12 (75%) subjects. On balance, the trial demon-
strates a positive benefit/risk to the procedure in men
suffering chronic scrotal pain, as 7/7 of the subjects
not undergoing more definitive therapy responded
that they would consider another round of treatment,
and supports further clinical studies to evaluate serial
treatment dosing of ST-01 for the treatment of chronic
scrotal pain and other neuropraxic conditions amenable
to local nerve blockade.
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