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Background: Circumcision as surgical treatment of adult phimosis is not devoid of complications. Efficacy 
of alternative non-surgical options is unclear. PhimoStopTM is a therapeutic protocol which involves the use 
of appropriately shaped silicone tuboids of increasing size to obtain a non-forced dilation of the prepuce. 
The aim of the study was to evaluate the efficacy and durability of results of PhimoStopTM device for the 
treatment of adult male phimosis.
Methods: A prospective trial was conducted between 2018 and 2020 on 85 consecutive adult male patients 
affected by phimosis and with an indication for circumcision. Patients were treated with PhimoStopTM 
protocol and they were evaluated at baseline and after treatment through a subjective (patient self-
reported information on various domains of his sexual function) and an objective assessment (evaluation of 
phimosis severity grade according to the Kikiros scale pre- and post-treatment, re-assessment of indication 
for circumcision post-treatment and validated questionnaires scores). Primary endpoint was to avoid the 
scheduled circumcision in 33% of the patients enrolled.
Results: Seventy-one patients (84%) completed the device usage phase as per study protocol. Median 
duration of tuboid application was 60 days. Thirty-seven patients (52.1%) had no indication for circumcision 
after treatment. Even considering patients lost to follow-up as failures, primary endpoint was reached 
in 43.5% of cases. There was a significant reduction of the grade of phimosis after treatment (P<0.001). 
Moreover IIEF-5 showed a statistically significant improvement after treatment (P<0.001). Thirty/37 
patients who met the primary endpoint (81%) still have a successful resolution of their phimosis avoiding 
circumcision at a median follow-up of 24 months.
Conclusions: PhimoStopTM device is effective for the treatment of adult male phimosis of Kikiros grade 
≤2. The results seem to be durable in most patients at a median follow-up of 24 months. Randomized clinical 
trials are necessary in order to confirm our results and assess cost-efficacy.
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Introduction

Phimosis is defined as the inability to retract the foreskin 
or prepuce behind the glans penis. Pathologic phimosis is 
the adult form of the disease as a result of local scarring, 
infection or inflammation due to poor hygiene, recurrent 
balanitis and/or posthitis, diabetes mellitus and balanitis 
xerotica obliterans (BXO). Forceful foreskin retraction 
can lead to fissures, bleeding, scarring and consequent 
worsening of the condition (1).

Treatment of adult phimosis varies depending on the age 
of the patient and severity of the condition. Traditionally, 
surgical treatment through circumcision under local 
anaesthesia is considered the gold standard treatment of 
adult male phimosis and several surgical techniques have 
been described (2). Usually, circumcision is a simple and 
safe surgical procedure. Nevertheless, is not devoid of 
complications, with an overall complication risk of 3.8% (3).  
Bleeding, pain, wound infection, concealed penis, skin 
bridge, urinary retention, recurrent phimosis, fistulas, 
necrosis, iatrogenic hypospadias and epispadias, meatitis, 
meatal stenosis, chordee, redundant skin, non-satisfying 
cosmetic appearance and impotence are the described 
complications, most of which may significantly impact on 
healthcare costs (4,5).

Several therapeutic options alternative to or assisting 
conventional circumcision have been described, these often 
involve the application of several in-situ devices which 
generally aim to crush the foreskin while simultaneously 
creating hemostasis; the foreskin is then excised or allowed 
to slough off. Use of circumcision devices requires local 
anaesthesia and may significantly reduce operative times at 
the risk of an increase of moderate adverse effects (6-8).

Non-surgical treatment of adult phimosis is principally 
based on the application of topical corticosteroid ointments 
of different potency and concentration, for 4–8 weeks. 
Compared to placebo or manual reduction, corticosteroids 
significantly increase complete or partial clinical resolution 
of phimosis; however, no long-term follow-up data have 
been reported on the durability of the results (9,10).

In clinical practice, is not unusual that patients refuse 
circumcision: in fact, postoperative care can be bothersome, 
and not all patients accept the impact of surgery on genital 
self-image. In some cases, circumcision could result in 
“overtreatment”, especially in mild phimosis.

Hypothesis is that the use of a non-surgical treatment 
protocol, such as the novel minimally invasive device 
PhimoStopTM, could avoid circumcision in a significant 

number of patients with mild-moderate phimosis. Objective 
of the study was to prospectively assess the efficacy and 
durability of results of PhimoStopTM.

We present the following article in accordance with the 
TREND reporting checklist (available at https://dx.doi.
org/10.21037/tau-21-673). 

Methods

PhimoStopTM device

PhimoStopTM (Phimomed S.r. l . ,  Rome, Italy) is  a 
therapeutic protocol which involves the use of appropriately 
shaped silicone tuboids of increasing size (Figure 1A). The 
device has been validated by Italian Ministry of Health on 
13/01/2014 (No. 1058196), and it obtained an EU patent 
(No. 2648642) with CE mark.

Tuboids are shaped to be ergonomic when applied on the 
glans. Once the foreskin has been fully retracted, the tuboid 
can be applied on the glans with the central hole overlaid on 
the urethral meatus, allowing the patient to urinate without 
removing the device; the inner foreskin is then pulled back 
alongside the lateral aspect of the tuboid. In this way, the 
phimotic ring lies on the cylindrical portion of the tuboid, 
thus undergoing a slightly forced and progressive dilation. 
The fins of the tuboids are lowered on the prepuce and 
fixed in place with adhesive patches.

The standard progressive tuboids are available in seven 
different sizes, from 1 (diameter: 6 mm) to 7 (diameter: 
35 mm). The package also includes some intermediate 
rings that, when placed on the standard ones, allow a more 
gradual increase of the tuboid diameter of half a size, from 
2.5 (12.5 mm) to 7.5 (37.5 mm), which is the maximum 
available tuboid diameter (Figure 1B). Intermediate rings 
are designed to avoid a steep and possibly painful stretching 
of the prepuce.

Ethics

The study was conducted in accordance with the 
Declaration of Helsinki (as revised in 2013). The study was 
approved by institutional ethics committee of Policlinico 
Tor Vergata Foundation (protocol No. 231/16) and 
informed consent was taken from all the patients

Patients

Between January 2018 and January 2020, 85 consecutive 
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Figure 1 PhimoStopTM device. (A) Standard tuboids (top row) and intermediate tuboids (bottom row). The fins of standard tuboids are fixed 
outside the prepuce with adhesive patches. (B) Insertion of the intermediate tuboid on the standard one, allowing a gradual increase of the 
tuboid diameter of half a size.

Figure 2 Kikiros classification of phimosis severity grade: grade 0 = full retractability; grade 1 = full retraction but tight behind glans; grade 
2 = partial exposure of glans; grade 3 = partial retraction, meatus just visible; grade 4 = slight retraction, but some distance between tip and 
glans, i.e., neither meatus nor glans can be exposed; grade 5 = absolutely no retraction.

BA

0	 1	 2	 3	 4–5

adult male patients affected by phimosis and with an 
indication for circumcision were enrolled in a prospective, 
single centre and non-profit study.

Patients were enrolled if they had a phimosis severity 
grade ≤2 according to the Kikiros scale (grade 0: full 
retractability; grade 1: full retraction but tight behind glans; 
grade 2: partial exposure of glans) (Figure 2) (11). Exclusion 
criteria are reported in Table 1. Patients with phimosis grade 
>2 were excluded because of the impossibility to retract the 
prepuce sufficiently to apply PhimoStopTM. Patients with 
full retraction of the foreskin and evidence of phimosis only 
during the erectile phase were classified as grade 0.

Data was registered into an anonymised database; each 
patient was assigned a unique study code.

Study end-point and definition of failure

Primary endpoint was to avoid the scheduled circumcision 
in 33% of the patients enrolled after using the PhimoStopTM 
device. Success was then defined as the avoidance of the 

scheduled circumcision based on both subjective and 
objective parameters.

Failure was defined as the persistence of the indication 
for surgical treatment.

Device usage protocol

Based on phimosis severity and penile conformation, the 
smaller tuboid size patients were able to wear was initially 
applied. As the phimotic ring expanded, patients were 
trained to progressively increase tuboid size, using also the 
intermediate tuboids when necessary to avoid excessive 
prepuce forcing and pain. Whenever pain with the a new 
tuboid size occurred, patients were instructed to return to 
the previous one and reapply it for a longer time.

It was suggested to use each tuboid for 48–72 hours 
before increasing size; however, the patient was free to 
decide the timing of moving to the next tuboid. Device 
application could be eased by topical emollient or 
lubricating ointment, if necessary. The active dilation 
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Table 1 Exclusion criteria

Absence of informed consent

Kikiros grade 3-4-5

Active or suspected uro-genital infections (including sexually-transmitted infections)

Any of the following: genital ulcers; paraphimosis; hypospadias; epispadias; clinical balanitis xerotica obliterans (BXO); uncontrolled 
diabetes

Patients unfit for device use (e.g., compromised neurological status, low compliance)

Known or suspected hypersensitivity to tuboid material

process ended when the maximum size of tuboids was 
reached in relation to each individual prepuce. At that 
time foreskin retraction alongside the glans was tested by 
the patient during flaccid and erected phase. During the 
following weeks (maintenance phase), the use of the tuboids 
was left to individual will. Device hygiene was maintained 
during the study period through cleaning with water and 
soap.

Main outcome measures

Patients were evaluated at baseline and after 4 months 
from enrollment through a subjective and an objective 
assessment. Every patient provided information on the 
duration of the treatment and the maximum tuboid size 
used at the start and the end of treatment. All causes of 
discontinuation of therapy and side-effects were recorded. 
The subjective assessment aimed to gather patient 
self-reported information on various domains of his 
sexual function (penile sensitivity, erection, ejaculation, 
orgasm, pain during sexual intercourse). The objective 
assessment was performed by two dedicated urologists 
(M.C.; S.P.) through the evaluation of the Kikiros grade 
of phimosis pre- and post-treatment, re-assessment of 
indication for circumcision post-treatment and using 
validated questionnaires: Male Genital Self-Image Scale 
(MGSIS-7) (12), Erection Hardness Score (EHS) (13) and 
International Index of Erectile Function (IIEF-5) (14).

Assessment of durability of results

On December 2020, patients who met the primary endpoint 
received a telephone interview performed by a third party 
(physician non directly involved to the patient care). The 
interview consisted of two questions: (I) “Was there any 
need to reuse the device after completion of the study?” and 

(II) “Did you undergo circumcision after completion of the 
study?”. All responses were recorded and correlated with 
the baseline data, in particular Kikiros grade at baseline and 
after PhimoStopTM treatment.

Statistical analysis

Based on the assumption that “success” was defined as the 
avoidance of at least 33% of the scheduled circumcisions, 
a sample size of at least 85 patients was required to provide 
a 95% confidence interval and a 10% error. Chi-square 
and Fisher’s exact tests were used for categorical variables 
as appropriate. Student’s t test for unpaired data or Mann-
Whitney test were used to compare variations of Kikiros 
grade and questionnaires scores before and after treatment. 
Primary endpoint was calculated both on the entire enrolled 
population (FAS-full analysis set-population) and among 
patients with complete follow-up data (PP-per protocol-
population). In FAS analysis, missing data of patients lost 
to follow-up were considered as “worst case”, i.e., assuming 
that they were scheduled for circumcision. The percentage 
of patients who avoided circumcision and the corresponding 
Clopper-Pearson exact confidence interval have been 
reported. Data analysis was conducted using Stata 16.1 
software (StataCorp LLC, College Station, TX, USA). 
Statistical significance was defined as P value <0.05.

Results

A total of 85 patients were enrolled and their clinical and 
demographic baseline characteristics are summarized in 
Table 2. Fourteen patients were lost to follow-up (16%) 
and did not complete the device usage phase as per study 
protocol; comparison of baseline data between patients with 
complete follow-up and patients lost to follow-up did not 
show any statistically significant differences.
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Mean initial tuboid size applied and mean maximum 

tuboid size used was 3.12±0.7 and 4.96±1.1 respectively. 

Median duration of tuboid application reported by patients 

was 60 days, as reported in Table 3.

Among PP, 37 patients (52.1%; 95% CI: 39.9–64.1%) 
had no indication for circumcision after treatment. 7/37 
(19%) had residual phimosis, all classified as Kikiros grade 
0 (6/7 had Kikiros grade 1 and 1/7 grade 2 pre-treatment), 
but were completely satisfied from the treatment and 
considered surgical treatment as not useful for them. 34 
patients (47.9%) had persistent phimosis at final evaluation 
with confirmation for circumcision.

Even considering patients lost to follow-up as failures 
(N=85; “worst case” scenario), primary endpoint was 
reached (43.5%; 95% CI: 33–55%).

A total of 57/71 patients (80%) would recommend 
PhimoStopTM to other patients with phimosis and a total 
of 58% of patients (41/71) were satisfied with the results 
obtained (Table S1).

Focusing on Kikiros grade variation, there was a 
significant downgrading after treatment (P<0.001). 
Moreover, IIEF-5 score showed a statistically significant 
improvement after treatment (P<0.001), while MGSIS-7 
and EHS scores did not show any statistically significant 
differences compared to the baseline. Tables 4 and 5 show 
the results.

Thirty patients who completed the follow-up visits, 
referred to have spontaneously discontinued the treatment 

Table 3 Duration of treatment, initial and maximum tuboid size

Variable Value

Duration of treatment (days)

Mean ± SD 62.7±31.6

Median [Q1–Q3] 60 [35–90]

Min–Max 10–120

Maximum tuboid size

Mean ± SD 4.97±1.1

Median [Q1–Q3] 5 [4–6]

Min–Max 2–7

Initial tuboid size

Mean ± SD 3.12±0.7

Median [Q1–Q3] 3 [3–3.5]

Min–Max 1–6

SD, standard deviation; Q1–Q3, interquartile range.

Table 2 Clinical and demographic characteristics

Characteristics Total (N=85) Patients with complete follow-up (N=71) Patients lost to follow-up (N=14) P value

Age (years)

Mean ± SD 33.8±15.1 34.3±15.6 30.6±12.1 0.631

Median (Q1–Q3) 30 (21.0–45.0) 32 (20.0–45.5) 27 (22.8–32.8)

Min–Max 18–69 18–69 18–59

Comorbidities (n, %)^ 38 (44.7) 33 (46.8) 5 (35.7) 0.501

Diabetes 8 7 1

Hypertension 7 6 1

Dyslipidemia 7 6 1

Other* 16 14 2

Kikiros grade at baseline (n, %)

Kikiros 0 32 (37.6) 28 (39.4) 4 (28.6)

Kikiros 1 37 (43.5) 29 (40.8) 8 (57.1)

Kikiros 2 16 (18.8) 14 (19.7) 2 (14.3)

^, calculated on patients with at least one comorbidity. *, other comorbidities included: benign prostatic hyperplasia (4 cases); 
hypothyroidism (4 cases); asthma (3 cases); hyperuricemia (2 cases); depression (1 case); Behçet’s syndrome (1 case); retinitis pigmentosa 
(1 case). SD, standard deviation; Q1–Q3, interquartile range.

https://cdn.amegroups.cn/static/public/TAU-21-673-supplementary.pdf
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Table 4 Kikiros grade comparison before and after treatment (PP)

Variable Before treatment (N=41) After treatment (N=41)
Variation

P value
Mean ± SD Median (Q1–Q3)

Kikiros grade (n, %) –0.3±0.6 0.0 (−1.0–0.0) <0.001

Kikiros 0 7 (17.1) 12 (29.3)

Kikiros 1 21 (51.2) 25 (61.0)

Kikiros 2 13 (31.7) 4 (9.8)

SD, standard deviation; Q1–Q3, interquartile range.

Table 5 Questionnaires score comparison before and after treatment (PP)

Variable Before treatment (N=71) After treatment (N=71)
Variation

P value
Mean ± SD Median (Q1–Q3)

MGSIS-7 score 0.2±2.6 0 (0–1) 0.467

Mean ± SD 21.7±3.3 21.5±3.3

Median (Q1–Q3) 21 (20-22) 21 (20-23)

IIEF-5 score 1.1±4.1 0 (0–2) <0.001

Mean ± SD 16.3±7.3 17.5±7.3

Median (Q1–Q3) 19 (10.5-22.5) 21 (12-23)

EHS score (n, %) −0.06±0.4 0 (0–0) 0.388

Score 2 1 (1.4) 2 (2.8)

Score 3 13 (18.3) 15 (21.1)

Score 4 57 (80.3) 54 (76.1)

MGSIS-7, Male Genital Self-Image Scale; IIEF-5, International Index of Erectile Function; EHS, Erection Hardness Score; SD, standard 
deviation; Q1–Q3, interquartile range.

Table 6 Discontinuation of treatment and side-effects

Variable Value

Not satisfied 9 (30%)

Adoption of other therapeutic options

Local ointment 1 (3.3%)

Circumcision 3 (10%)

Difficult use 1 (3.3%)

Foreskin superficial lesions 3 (10%)

Discomfort with large tuboid size

Tuboid size between 3 and 5 8 (26.7%)

Tuboid size >5 5 (16.7%)

Not satisfied 9 (30%)

before the final urologist evaluation. 26/30 (87%) of those 
patients were part of the group who failed treatment, while 
4/30 (13%) simply discontinued PhimoStopTM because 
of discomfort with larger tuboids not influencing the 
final success of the treatment. Main causes of treatment 
discontinuation are summarized in Table 6.

Thirty-seven patients who met the primary endpoint 
were interviewed on December 2020, at a median follow-up 
of 24.1 months after treatment (range, 12.1–35.6 months): 
13/37 (35%) of patients reused the device during the 
follow-up phase and 24/37 (65%) did not, with 11/13 
(85%) patients that reused the device being satisfied of 
the obtained outcome. Two/13 (15%) patients that reused 
the device and 5/24 (21%) patients that did not reuse it 
decided to undergo surgery, despite being initially defined 
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as “success”. Consequently, 30/37 patients (81%) still 
have a successful resolution of their phimosis avoiding 
circumcision, despite the initial indication for surgical 
treatment.

Discussion

Circumcision, the traditional and most used treatment 
of adult phimosis, usually does not lead to severe 
complications. However, if side effects occur, bleeding and 
infection are the most common (3). Concurrently, the long-
term data about the use of topical corticosteroid ointments 
as a non-surgical therapy for adult phimosis remains 
unknown (9,10). Several in-situ devices have been described 
but their use has been correlated with some drawbacks: 
infection, dislodgment and need of local anaesthesia (6-8).

PhimoStopTM is a new minimally-invasive treatment 
for mild to intermediate adult phimosis (Kikiros grade 
0–2) characterized by a good ergonomics, easiness of use, 
resistance to infections and no need for local anaesthesia.

Our study shows that PhimoStopTM is safe and effective 
as a non-surgical treatment of mild to intermediate adult 
phimosis. The primary endpoint was met both on the 
entirely enrolled population (FAS population, 43.5%) 
and among patients with complete follow-up data (PP, 
52.1%) leading to the avoidance of about one half of the 
scheduled circumcisions. The results, achieved after a mean 
time of two months of therapy, have an even higher value 
considering that, in the current SARS-CoV-2 pandemic 
scenario, the healthcare systems might be overloaded and 
non-urgent non-oncological surgical procedure such as 
circumcision can be difficult to be carried out.

Among PP, most patients were satisfied after the 
treatment and would recommend it to other patients, 
although a persistent and not clinically relevant Kikiros 
grade 0 phimosis was observed in 19% of the patients who 
completed follow-up.

Regarding the subjective and objective assessment using 
patients self-reported information and questionnaires 
on various domains of sexual function, about 15% of the 
patients reported an improvement in erectile function 
and ejaculation time. The theory that phimosis resolution 
may help the patient to live his sexuality with less stress 
and anxiety leading to the improvement in erectile and 
ejaculatory functions was already proposed by several 
authors who showed the positive effect on sexual life in 
patients who undergone circumcision due to better erectile 
function and positive genital self-image (15,16).

Czajkowski et al. published the results from a prospective 
study on 69 patients undergoing circumcision. In this study, 
3 months after surgery, all patients achieved significant 
improvement in both obtaining and maintaining an 
erection based on IIEF-5 score; moreover, there was an 
improvement in satisfaction with genital self-image, as 
confirmed by MGSIS-7 score (15). In our study, only IIEF-
5 score showed a statistically significant improvement 
after treatment, while MGSIS-7 score did not show any 
improvement compared to the baseline. This could be 
explained by the fact that, unlike conventional circumcision, 
the use of PhimoStopTM is not associated with “physical” 
removal of preputial tissue, but only with a “remodelling” 
of the foreskin, which could have less impact on genital self-
image. Anyway, our results show that PhimoStopTM can 
help patients to improve the quality of their sexual lives.

Among PP, 30 patients discontinued treatment before 
urological final evaluation, because of lack of satisfaction 
with device usage (30%), adoption of other therapeutic 
options (13%) or onset of side-effects (53%). About 90% 
of those patients referred to the group of ones who failed 
treatment. Overall, side-effects were mild and did not 
lead to the interruption of the study. In most cases, they 
were represented by discomfort with larger tuboid size. 
Obviously, although tuboids have been designed to be as 
ergonomic as possible, subjectivity of patients' sensations, 
as well as inter-individual variability in penile shape and 
size, make the device not fit perfectly in all patients. Only 
one patient reported difficulties in using the device such 
that the treatment was suspended, proving that the device 
is generally easy to use after a brief training provided by the 
physician.

Thirty/37 (81%) patients maintained good outcomes at 
a median follow-up of 24 months, confirming the durability 
of the results over time. This is of particular importance 
if we considered that long-term data on the use on non-
surgical treatment options for adult phimosis are still 
lacking.

Our study has some limitations. First, the study design 
did not include a control arm (circumcision or topical 
corticosteroid therapy), which makes not possible to 
establish a comparison with standard therapies. Second, 
BXO diagnosis was only clinical, since we decided to 
avoid any invasive procedure (e.g., penile biopsy), and 
thus leads to a potential discrepancy between clinical 
and histopathological diagnosis of BXO, as reported by 
Czajkowski et al. (17). Third, long-term follow up was not 
standardised and the modalities of the device re-use at long-
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term were not assessed (duration, tuboid size, etc.) but left 
to personal decision based on their previous experience: 
consequently, we are not able to establish whether the 
standardisation in device use during a second course of 
therapy could lead to further improvement in long-term 
results. Finally, cost-analysis was not part of the study and 
needs to be adequately assessed in the future.

Conclusions

The minimally-invasive device PhimoStopTM is effective for 
the treatment of adult male phimosis of Kikiros grade ≤2, 
with more than half of patients who avoided the scheduled 
circumcision. The results seem to be durable in most 
patients at a median follow-up of 24 months. A randomized 
clinical trial comparing circumcision with PhimostopTM 
in patients with mild-to-moderate phimosis would be 
advisable, although the right primary endpoint in such trial 
would be a combination of efficacy, complications and costs.
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Table S1 Endpoints in PP

Variable Value

Patients with complete follow-up (n, %)

With indication for circumcision 34 (47.9%)

Without indication for circumcision 37 (52.1%)

“Are you satisfied by the results?” (n, %)

Yes 41 (57.7%)

No 25 (35.2%)

I don’t know 5 (7.0%)

“Would you recommend it?” (n, %)

Yes 57 (80.3%)

No 9 (12.7%)

I don’t know 5 (7.0%)

Penile sensitivity (n, %)

Reduced 13 (18.3%)

Increased 12 (16.9%)

Not modified 46 (64.8%)

Erectile function (n, %)

Improved 10 (14.1%)

Worsened 5 (7.0%)

Not modified 56 (78.9%)

Ejaculation time (n, %)

Improved 9 (12.7%)

Worsened 1 (1.4%)

Not modified 61 (85.9%)

Orgasmic function (n, %)

Improved 1 (1.4%)

Worsened 7 (9.9%)

Not modified 63 (88.7%)

Persistent painful sexual intercourse (n, %)

Yes 17 (23.9%)

No 28 (39.4%)

I don’t know 26 (36.6%)

Good cosmetic and functional result (n, %) 44 (62.0%)

Persistent phimosis (n, %) 41 (57.7%)
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