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Purpose: This clinical study sought to evaluate the possible clinical effectiveness and practicality of URINO, an innovative, in-
cisionless, and disposable intravaginal device, designed for patients suffering from stress urinary incontinence.

Methods: A prospective, multicenter, single-arm clinical trial was carried out, involving women diagnosed with stress urinary
incontinence who used a self-inserted, disposable intravaginal pessary device. Comparisons were made between the results of
the 20-minute pad-weight gain (PWG) test at baseline and visit 3, where the device was applied. After 1 week of device usage,
compliance, satisfaction, the sensation of a foreign body, and adverse events were assessed.

Results: Out of 45 participants, 39 completed the trial and expressed satisfaction within the modified intention-to-treat group.
The average 20-minute PWG of participants was 17.2 + 33.6 g at baseline and significantly dropped to 5.3 £ 16.2 g at visit 3 with
device application. A total of 87.2% of participants exhibited a reduction ratio of PWG by 50% or more, surpassing the clinical
trial success benchmark of 76%. The mean compliance was recorded as 76.6% *+ 26.6%, the average visual analogue scale score
for patient satisfaction was 6.4 +2.6, and the sensation of a foreign body, measured on a 5-point Likert scale, was 3.1+ 1.2 after
1 week of device use. No serious adverse events were reported; there was 1 instance of microscopic hematuria and 2 cases of
pyuria, all of which recovered.

Conclusions: The investigated device demonstrated significant clinical effectiveness and safety for patients with stress urinary
incontinence. It was easy to use, showing favorable patient compliance. We propose that these disposable intravaginal pessa-
ries could potentially be an alternative treatment for patients with stress urinary incontinence who are seeking nonsurgical op-
tions or are unable to undergo surgery.

Trial Registration: The study was registered as a clinical trial (KCT0008369).
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INTRODUCTION

Stress urinary incontinence (SUI) is characterized by the invol-
untary loss of urine during physical effort, exertion, or when
sneezing or coughing [1]. Reports consistently indicate that SUT
can have both physical and psychological impacts, including fi-
nancial issues and quality of life concerns, with a prevalence
rate of 25% to 50% among the female population.

The weakening of the urinary sphincter muscles or pelvic
floor muscles (PFMs) that support the urethra can lead to SUL
This is often due to factors such as vaginal delivery, aging, body
weight, and pelvic surgery [2-5]. Therefore, treatment options
for SUI aim to address this anatomical weakening and include
conservative measures such as PEM exercises, behavioral modi-
fications, vaginal pessary-like devices, and surgery [6,7]. Cur-
rent guidelines recommend 4 different surgical options, with
tension-free vaginal and obturator tapes primarily used to treat
severe SUI due to their proven efficacy and safety [4,8]. Howev-
er, after the U.S. Food and Drug Administration (FDA) reclas-
sified meshes used for pelvic organ prolapse repair as class III
devices, it raised similar concerns for midurethral slings. Pa-
tients with mild to moderate symptoms who prefer conserva-
tive methods, or those at high operative risk, still have limited
treatment options. In this context, some pessary-like devices
that support and train the PFM have been developed [7,9-11].

URINO (RimHealthcare, Seoul, Korea), a novel incision-free
and disposable investigational device, serves as a preventative
tool for urinary incontinence. It is designed to be used daily for
up to 8 hours. The device is inserted about 3 cm into the vagina
where it supports the PFM and the midurethra, reinforcing the
urethral sphincter. The device works to prevent urinary incon-
tinence when intrabdominal pressure increases, a function
similar to that of a midurethral sling operation (Fig. 1). More-
over, it is designed to avoid inducing urge incontinence, as the
device’s insertion part and the external hook are integrated and
designed not to compress the bladder directly. An empty space
inside the device minimizes foreign body sensation or pressure
to the vagina. The device is composed of a main body and strap,
which facilitate easy insertion and removal. This study aims to
investigate the potential clinical efficacy and feasibility of URI-
NO for patients with SUT.

MATERIALS AND METHODS

We designed and conducted a prospective, multicenter, single-
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Fig. 1. A novel incision-free and disposable device: (A) The pel-
vic floor support disposable pessary-like device. (B) The device's
strap should be outside the vagina for easy removal. (C) The de-
vice’s head supports the midportion of the urethra, thereby pre-
venting stress urinary incontinence.

arm clinical study, where participants served as their own con-
trols, to evaluate the efficacy and safety of an investigational pes-
sary device for patients with SUI The study, approved by the In-
ternal Review Board (IRB) at 2 separate institutions — Chun-
gnam National University Daejeon Hospital (IRB No.: CNUH
2022-06-052) and Chungnam National University Sejong Hos-
pital (IRB No.: CNUSH 2022-04-012) — ensured all participants
provided written informed consent before undertaking any
study procedures. The study was registered as a clinical trial
(KCT0008369). Technical support was provided by RimHealth-
care, South Korea, the manufacturer of the investigational device.

Study Design

The recruitment of subjects occurred from July 2022 to January
2023 across the 2 institutions. The criteria for eligibility includ-
ed nonpregnant women aged between 30 to 79 years, diagnosed
with SUI for over 3 months by expert urologists, with an objec-
tive 20-minute pad-weight gain (PWG) test result of more than
1 g, and a bladder filled with over 250 mL of urine. Participants
were also required to have no contraindications for using a pes-
sary, no advanced pelvic organ prolapse, the ability to insert
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and remove the device independently, and willingness to par-
ticipate in the study. The exclusion criteria were any active uri-
nary tract or vaginal infection within the last 6 months, as de-
termined by urinalysis and a vaginal swab (wet mount and cul-
ture), respectively. We also excluded participants with a history
of surgery for SUI, those with urgency or mixed urinary incon-
tinence, and those who had undergone surgery for pelvic or ad-
jacent organs where the device is inserted within the last 6
months (including vaginal delivery). Participants with unhealed
scars, allergies, and/or musculoskeletal diseases at the site of
contact with the device at the time of screening were also ex-
cluded. Those with pelvic organ prolapse (greater than grade
III), those pregnant or non-menopausal participants who did
not agree to adhere to the contraceptive regimen suggested for
this clinical trial, and those deemed unfit for this clinical trial by
a clinician were also excluded from the study.

Potential participants for the study were identified, consent-
ed, and then completed a screening visit (visit 1), which encom-
passed a comprehensive medical history review, a physical ex-
amination, a urine pregnancy test, laboratory tests, and urinaly-
sis. Candidates who successfully passed the screening, includ-
ing the physical examination, were enrolled and undertook a
20-minute PWG test. At visit 2, these subjects received the clini-
cal trial devices along with instructions for their proper use.
Those who could independently apply the device without any
contraindications were deemed eligible and given the investiga-
tional devices to use for a 7-day treatment period, for up to 8
hours each day. After completing the 7-day device application,
participants were asked to return for visit 3, where they under-
went further tests, including a physical examination, a urine
pregnancy test, laboratory tests, and urinalysis. In addition,
participants retook the 20-minute PWG test while the device
was in place. Compliance was assessed based on patient diaries,
satisfaction was gauged using a visual analogue scale (VAS)
questionnaire, and the sensation of a foreign body was evaluat-
ed on a 5-point Likert scale. Participants were then required to
return a week later (visit 4) and complete a physical examina-
tion, laboratory tests, and urinalysis. Adverse events were docu-
mented and evaluated at all stages of the study.

Efficacy assessment; objective 20-minute PWG

In accordance with the FDA guidance for clinical investigations
of devices indicated for the treatment of urinary incontinence,
a clinically meaningful level of improvement in PWG is defined
as a reduction greater than 50% from the baseline. Therefore, a
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reduction of at least 50% in PWG was considered a success [12].
To verify the devices efficacy, the 20-minute PWG test was per-
formed twice: during visit 1 and visit 3. Before each test, the re-
sidual urine volume was confirmed to be 250 mL or more using
ultrasound [13-15]. At the baseline (visit 1), a 20-minute PWG
test was conducted without the device, and any urinary incon-
tinence of 1 g or more was deemed significant. At visit 3, the
PWG test was repeated with the device in place, and the per-
centage reduction of PWG compared to the result at visit 1 was
evaluated.

Patient satisfaction evaluated by VAS

Patient satisfaction was gauged using a VAS scale ranging from
0 to 10, with 0 indicating complete dissatisfaction and 10 de-
noting extreme satisfaction. After 7 days of device usage, par-
ticipants were asked to select a whole number between 1 and 10
that best reflected their level of satisfaction.

Foreign body sensation evaluated by a 5-point Likert scale

A 5-point Likert scale was used to assess any sensation of a for-
eign body, with 5 indicating no sensation of a foreign body and
1 indicating a severe sensation of a foreign body.

Patient compliance evaluation
Patient compliance was determined by comparing the total us-
age time (8 hours x 7 days) to the expected usage time.

Safety evaluation

The analysis of safety was based on the adverse events reported
by the participants during the study. At every visit, the partici-
pants were asked to document any adverse events, and physical
examinations were also conducted.

Statistical Analysis

Sample size evaluation

In a previous study by Duenas-Garcia et al. [9], 54.1% of partici-
pants demonstrated a reduction in PWG of more than 50%. Us-
ing this result, we set our reference value at 0.54 and anticipated
a new value of 0.76, hypothesizing that 76% of our participants
would show a 50% or greater reduction in PWG. Consequently,
we used the following formula to calculate our sample size:

*Significance level: 2-sided P <0.05
*Calculation power: 80%

*10: 0.54, m1: 0.76
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The sample size was adjusted to allow a 10% (4 patients) loss to
follow-up.

Statistical analysis

All inferential analyses were carried out on the modified inten-
tion-to-treat (mITT) population. P-values less than 0.05 were
deemed statistically significant and all statistical tests were
2-tailed unless otherwise specified. Continuous variables were
summarized using descriptive statistics, which included the
mean, standard deviation, minimum, maximum, and median.
The Shapiro-Wilk test, Kolmogorov-Smirnov test, and Q-Q
plot were utilized to illustrate the distribution of the collected
data. The 1-sample z-test for the proportion of PWG reduction
was conducted for the primary efficacy assessment. The paired
t-test was used for data that were normally distributed, and the
Wilcoxon test was applied to data that were not normally dis-
tributed. The latest version of R ver. 4.2.3 (R Development Core
Team, Vienna, Austria) was used for these analyses.

RESULTS

Patient Characteristics
In total, 45 participants across all clinical trial sites were evaluat-

45 Enrolled paticipants
4 Screening failure
41 Safety set (SS)
41 Modified intention-to-treat
2 Withdrawn
39 Completion of clinical trial

Fig. 2. Flowchart of participants.
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ed for study inclusion. Of these, 4 did not pass the initial screen-
ing, and 2 withdrew their consent to participate in the study (Fig.
2). The average age of the participants was 55.0+ 11.7 years, with
a mean height of 156.9+5.6 cm, and an average weight of 59.7 +
8.1 kg. The participants’ mean body mass index was 24.3+3.1
kg/m’, and their mean 20-minute PWG at baseline was 17.2+
33.6 g (Table 1).

Efficacy Outcomes

To evaluate the device's effectiveness, we compared the results
of the 20-minute PWG at both visit 1 and visit 3 (Table 2). The
average 20-minute PWG at baseline (visit 1) was 17.2£33.6 g

Table 1. Baseline demographics and clinical characteristics of
the study population (n=41)

Variable Value
Age (yr) 55.0+11.7
Height (cm) 156.9+5.6
Weight (kg) 59.7+8.1
Body mass index (kg/m?) 243+3.1
Pad-weight gain at baseline (g) 17.2+33.6
Hypertension

No 34(82.9)

Yes 7(17.1)
Diabetes mellitus

No 35(85.4)

Yes 6(14.6)
Dyslipidemia

No 32(78.0)

Yes 9(22.0)
Menopause

No 18 (43.9)

Yes 23(56.1)
History of pelvic surgery

No 37(90.0)

Yes 4(10.0)
History of smoking

No 1(2.4)

Yes 40(97.6)
History of alcohol use

No 32(78.0)

Yes 9(22.0)

Values are presented as mean + standard deviation or number (%).
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Fig. 3. Results of the 20-minute pad-weight gain test at baseline and with device use. The percentage of pad-weight gain reduction
with device usage is shown by individual subject in decreasing order (n =39). mITT, modified intention-to-treat.

Table 2. Results of the 20-minute pad-weight gain test at base-
line and visit 3 with device usage

Pad-weight gain (g) No. Mean+SD  Median (range)

Atvisit 1 (baseline without 41 17.2+33.6 6.4(1.5-172)
device use)

Atvisit 3 (with deviceuse) 39 53+16.2% 0.5 (0-67.5)

SD, standard deviation.
*P <0.05, statistically significant differences.

for the participants. After using the device, the PWG signifi-
cantly dropped to 5.3+16.2 g at visit 3 (P <0.001). When com-
paring the 20-minute PWG test results at visit 3 to the baseline,
34 out of the total 39 subjects, or 87.2% of the mITT group,
demonstrated a reduction of 50% or more in PWG. This result
surpassed the clinical trial success benchmark of 76% (Fig. 3).

Patient Satisfaction Outcomes

The average compliance among the 41 patients in the mITT
group was 76.6% * 26.6%, with a range from 25% to 100% (Fig.
4A). However, when restricted to the per-protocol group, the
average compliance was 98.3% *4.6%, with a range from 84%
to 100%, demonstrating high compliance (data not shown in
this article). The mean VAS score assessing patient satisfaction
after 1 week of device use was 6.4 £2.6, indicating positive pa-
tient satisfaction with device use (Fig. 4B). The foreign body
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sensation reported by the subjects after one week of device use
was assessed using a 5-point Likert scale, yielding an average
score of 3.1+ 1.2 (Fig. 4C).

Subanalysis of Efficacy and Patient Satisfaction Outcomes
A supplementary subanalysis was undertaken to determine if
certain subdivisions of baseline demographics and clinical
characteristics demonstrated greater device efficacy or notable
differences in patient satisfaction, foreign body sensation, and
device compliance (Table 3). The subanalysis found no signifi-
cant differences in efficacy, satisfaction, and compliance across
the subdivisions. However, for foreign body sensation, partici-
pants in their 40s reported less foreign body sensation than
those in their 70s (mean difference, 2.000; 95% confidence in-
terval confidence interval [CI], 0.18-3.82; P=0.025). Moreover,
participants with a body mass index (BMI) between 18.5 and
23 kg/m’ tended to report less foreign body sensation than
those with a BMI between 25 and 30 kg/m’, although this dif-
ference was not statistically significant (mean difference, 1.157;
95% CI: -0.09 to 2.40; P=0.077).

Safety Outcomes

The application of the device did not impact vital signs. A brief
increase in blood pressure was observed in 2 patients, but this
normalized subsequently. In total, 12 participants (29.3%) re-

Int Neurourol J May 31, 2023
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Fig. 4. Results of patient satisfaction, foreign body sensation, and device compliance population after 1 week of device usage (n=39).
(A) Mean + SD patient satisfaction score evaluated using a visual analogue scale (VAS): 6.4 +2.6. (B) Mean + SD foreign body sensa-
tion evaluated using a 5-point Likert scale: 3.1 £ 1.2. (C) Mean + SD patient compliance calculated by ratio of total usage time (8 hours

x 7 days) to expected usage time: 76.6 £ 26.6. SD, standard deviation.

ported one or more adverse events, totaling 13 events, although
no serious adverse events were recorded. Five participants ex-
perienced pain associated with the device, but they found it
manageable. One instance of microscopic hematuria (urine
positive for red blood cells) persisted throughout the clinical
trial (3-5 red blood cells per high-power field), while another
resolved (Table 4). Two instances of clinically symptomatic py-
uria (urine positive for white blood cells) were detected, both of
which improved with conservative treatment. All other abnor-
malities resolved.

DISCUSSION

This clinical trial aimed to ascertain the efficacy and safety of a
novel investigational disposable pessary-like device for patients
with SUL Out of 45 individuals who consented to participate, 4
were excluded during screening, resulting in a total of 41 par-
ticipants for the trial. Among them, 2 withdrew their consent,
leading to their drop-out. Importantly, no participants left the
study due to significant adverse events related to device use.

Int Neurourol J May 31, 2023

Ever since the introduction of the tension-free vaginal tape
procedure, transobturator types of midurethral slings have be-
come the standard surgical treatment due to their minimally
invasive nature and proven efficacy for patients with SUI [16-
18]. However, concerns for several complications from midure-
thral sling use, such as complications of general anesthesia, in-
cidence of bladder injury, postoperative voiding dysfunction
and groin or thigh pain, still exist [19,20]. Therefore, a conser-
vative approach should be initially considered in women with
mild symptoms of SUL

Historically, pessaries have been utilized for centuries to
manage pelvic organ prolapse [21]. Recently, a variety of new
pessary types have been introduced, designed to support the
anterior vaginal wall, urethra, and bladder neck, thereby pre-
venting urinary leakage during increases in intra-abdominal
pressure [22]. The Nolix devices investigated in 2021 demon-
strated an average reduction in PWG of 79.4%, with minimal
serious side effects and relatively good compliance from partici-
pants [10]. Another innovative device, developed by Rinovum,
achieved more than a 50% reduction in daily PWG, daily leak-
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Table 3. Subanalysis of device efficacy, patient satisfaction, foreign body sensation and device compliance according to the baseline
demographics and clinical characteristics of the study population

Variable No. (%) Reduction rate of PWG  Patient satisfaction ~ Foreign body sensation  Patient compliance
Preoperative PWG (g)
<2 3(7.3) 85.66+9.11 6.67+1.45 2.33+0.88 80.95+11.95
2-10 26(63.3) 77.32+6.51 6.96+0.44 3.42+0.21 80.13+5.07
10-50 8(19.6) 93.25+3.13 6.63+0.89 2.88+0.44 73.59+10.18
=50 4(9.8) 49.25+18.59 55+1.5 3.25+0.63 81.7+13.95
P-value 0.17 0.898 0.63 0.994
Age (yr)
30-39 5(12.2) 76.58+13.14 6.8+0.73 2.6+£0.24 67.5£9.87
40-49 6(14.6) 95.37+2.3 8.17+0.31 417+04 91.37+8.63
50-59 11 (26.8) 83.22+4.72 6.55+0.65 3.36+0.39 79.06+7.76
60-69 13(31.7) 64.63+12.5 6.5+0.76 3.17+0.27 82.29+7.71
=70 6(14.6) 81.9+12.04 5.8+1.43 2.4+0.51 67.74+11.12
P-value 0.264 0.2617 0.048" 0.265
Height (cm)
145-150 2(4.9) 95.95+2.62 9.5£0.5 4x0 100x0
150-155 12(29.3) 87.7+£3.3 6.36+0.77 2.73+£0.36 73.32+7.14
155-160 14(34.1) 68.5+11.23 6.85+0.6 3.46+0.29 89.7+6.33
160-165 9(22.0) 79.83+8.41 6.67+0.69 3.56+0.41 71.83+8.92
165-170 3(7.3) 92.47 +4.88 7.33+£0.33 2.67+0.33 73.81+14.07
P-value 0.433 0.233 0.296 0.244
Weight (kg)
<50 3(7.3) 94.6+£2.93 7.67 £0.67 4.33+0.33 85.12+14.88
50-60 23(56.1) 68.19+7.72 6.77+0.49 3.14+0.22 84.66+4.42
60-70 9(22.0) 92.19+£3.0 5.5+£0.98 2.75%+0.53 73.14+£10.3
70-80 5(12.2) 86.82+4.66 7.6+0.68 3.6+0.4 55.71+12.1
P-value 0.1 0.414 0.19 0.245
BMI (kg/m?)
18.5-23 14(34.1) 70.15+11.05 6.93+0.54 3.36+0.32 85.71+5.17
23-25 13(31.7) 83.38+5.27 7.5+0.54 3.5+0.31 83.33+7.2
25-30 10 (24.4) 78.36£8.81 5+0.9 2.33+0.24 66.01£8.78
30-40 4(9.8) 91.93+6.24 7.5+£0.87 3.75£0.48 71.88+£17.38
P-value 0.604 0.094 0.044° 0.22

PWG, pad-weight gain; BMI, body mass index.
No variables had a normal distribution, and the Kruskal-Wallis test, a nonparametric test method, was used (except” analysis of variance); ’An ad-
ditional ad hoc analysis was conducted.

age episodes, or both, in 71% of participants. Participants re- novel device effectively reduces PWG by more than 50% in
ported improvements in quality of life and found the device 87.2% of participants. Although vaginal irritation and pain
easy to use [9]. Past studies have also reported similar efficacy were common complaints for up to 45% of patients with early

in SUI patients using pessary-like devices [11,23,24]. Our investigational devices [9,11,24], the new pessary-type device is
study’s findings corroborate these results, showing that this made of Thermo Plastic Rubber material, which is well tolerat-
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Table 4. Adverse events

System of organ class & preferred term No. (%)

Investigations 6(14.6)
Blood pressure increased 3(7.3)
White blood cells urine positive 2(4.9)
Red blood cells urine positive 2(4.9)

Reproductive system and breast disorders 5(12.2)
Genital pain 2(4.9)
Vulvovaginal inflammation 1(24)
Vulvovaginal pain 1(24)
Perineal pain 1(24)

Renal and urinary disorders 1(24)
Pollakiuria (increased voiding sensation)

Total 12(29.3)

Medical Dictionary for Regulatory Activities (MedDRA) terminology
was applied.

ed and enables easy insertion or removal of the device with
minimal foreign body sensation. Moreover, while early investi-
gation devices had reports of urinary tract or vaginal infections
[11], the URINO device, which is recommended for 8 hours of
daily use, was not associated with any infection among the
study participants.

The FDA advises that clinical trials evaluating the efficacy of
investigational devices intended for the treatment of urinary in-
continence should consider longer periods of assessment. This
includes measuring PWG during up to 12 hours of daily use
over a week or more and tracking leakage episodes over several
weeks [12]. In this study, however, we determined the devices
efficacy through an objective 20-minute PWG test, which reli-
ably quantified urine leakage output, in contrast to less reliable
subjective reports. For patients with mild to moderate symp-
toms of SUI who are reluctant to undergo surgery, this device,
with its proven efficacy, can be employed according to the pa-
tient’s preference.

Despite the absence of significant differences in efficacy, sat-
isfaction, and compliance according to subdivisions of the pop-
ulation in this study’s subanalysis, further research is required.
Future studies should focus on individualized size for optimal
fit and the need to confirm long-term compliance and potential
adverse events.

In conclusion, the novel disposable pessary device for patients
with SUI demonstrated commendable clinical efficacy and safe-
ty, as well as ease of use with favorable patient compliance. We

Int Neurourol J May 31, 2023

believe that disposable intravaginal pessaries could become a
future alternative treatment for patients with SUI who are seek-
ing nonsurgical treatments or are unable to undergo surgery.
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