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Sildenafil is one of the most used phosphodiesterase type 5 inhibitor (PDE5i) for the treatment of erectile dysfunction (ED) in clinical
practice. A new oral suspension formulation (OSF) of sildenafil has been introduced to overcome the drawbacks of previous
formulations. We assess the efficacy and patients’ experience with sildenafil 50 mg OSF in men with ED who were taking the
sildenafil oro-dispersible film (ODF). Demographics and clinical data from 70 consecutive men with mild-moderate ED were
analysed. Patients were treated with sildenafil 50 mg ODF for 12 weeks (follow-up 1), then, after 2-week washout, were
administered sildenafil 50 mg OSF for 12 weeks (follow-up 2). At each follow-up, patients completed the International Index of
Erectile Function (IIEF), the Patient Global Impression of Improvement (PGI-I), and the Psychological and Interpersonal Relationship
Scales-Short Form (PAIRS-SF) questionnaires. Descriptive statistics described the whole cohort. The Wilcoxon Signed Rank Test
assessed potential differences in psychometric scores at different follow-up assessments. Logistic regression analyses tested the
associations between study variables and satisfaction after sildenafil OSF treatment. Overall, median age was 56 (51-62) years, and
median IIEF-EF score was 14 (12-17). Compared to baseline, IIEF-EF scores significantly improved after sildenafil ODF and OSF
treatment (all p <0.01) with no differences between the two formulations. lIEF-overall satisfaction (OS) was higher after sildenafil
OSF than ODF (p < 0.001). Similarly, median PGI-I score were better after sildenafil OSF than ODF (p < 0.001). The PAIRS-SF
spontaneity scores were significantly higher after OSF than ODF (p < 0.01). At multivariable logistic regression analysis, younger age
(p = 0.02) and lower baseline IIEF-EF scores (p = 0.01) were independent predictors of improved satisfaction with OSF compared to
ODF. The sildenafil OSF and ODF had similar efficacy, however the new OSF provides higher satisfaction and spontaneity scores

compared to the oro-dispersible film.
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INTRODUCTION

Erectile dysfunction (ED) affects approximately 50% of men over
the age of 40, often leading to significant distress, but it is also
quite common in young individuals (26% of newly diagnosed in
men <40 years) [1-3]. ED can severely impact men’s quality of life
by affecting their self-esteem, sexual well-being, and interpersonal
relationships [4]. Given that sexual satisfaction is a key predictor of
overall life satisfaction, addressing ED has the potential to
enhance the quality of life of both affected individuals and their
partners [5]. Moreover, since ED has been considered as a sentinel
marker of co-existing, undiagnosed and future cardiovascular
disease, its detection and comprehensive management
are important in terms of preservation of the overall men’s
health [6-8].

Phosphodiesterase type 5 inhibitors (PDES5i), in clinical practice,
are used as the first line treatment option in men with ED [7].
Several PDES5i are available in the market, each one with an
individual pharmacokinetic and side effects profile [7]. Sildenafil,

the first approved PDES5i in 1998, is the treatment of choice for
men prioritizing a high efficacy [9]. Moreover, during its 25 years
of existence, sildenafil has undergone several advancements to
better address patients’ needs and enhance their sexual life.
Besides the classic film-coated tablets (25, 50 and 100 mg) an oro-
dispersible film formulation (ODF) (25, 50, 75 and 100 mg) was
developed to overcome the issue of swallowing disorders and the
need of water for ingestion [10]. The sildenafil ODF showed similar
efficacy, higher satisfaction but worse taste than the film-coated
one [11]. However, other studies found no difference in patients’
preference among the two formulations [12]. Real-life studies have
shown that, irrespective of PDES5i efficacy, most users discontinue
therapy during the first year of treatment due to medical (eg, fear
of side effects, poor compliance) and psychosocial factors (eg,
treatment cost, couple issues, perception of poor intercourse
spontaneity) [13]. Therefore, the introduction of new PDES5i
formulations that may meet patients’ needs and expectations is
of fundamental importance to improve treatment adherence.
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Baseline evaluation:

- Medical and sexual history
- Physical examination

- Serum hormones

- lIEF

Inclusion criteria
-Age 18-75years
- lIEF-EF between 11-25

Sildenafil 50 mg oro-dispersible film
On demand
12 weeks

v
Follow-up 1

- Clinical examination

-1IEF

-PGI-I

- PAIRS-SF

A\ 4

Wash-out 2 weeks |

v

Sildenafil 50 mg oral suspension
On demand
12 weeks

v

Follow-up 2
- Clinical examination
- lIEF
-PGI-I
- PAIRS-SF

Fig. 1 Study protocol. IIEF international index of erectile function,
EF erectile function, PGI-I patient global impression of improvement,
PAIRS-SF psychological and interpersonal relationship scales -
Short Form.

Recently, a new sildenafil oral suspension formulation (OSF) has
been introduced and evaluated in Spain [14]. Physicians reported
a higher patient satisfaction for sildenafil OSF, particularly for its
ease of use and discretion, along with the possibility of adjusting
the dose according to patient’s response and circumstances [14].
The OSF of sildenafil has been recently introduced also in Italy, but
there is a lack of data concerning its efficacy and impact on
patients’ sexual life.

In this study we evaluated the efficacy and patients’ perception
of the sildenafil OSF in men with ED who were taking the
sildenafil ODF.

MATERIALS AND METHODS

The analyses of this cross-sectional study were based on a sample of
81 sexually active men consecutively assessed at a single tertiary-referral
academic centre with the primary compliant of new onset sexual
dysfunction between April 2023 and June 2024. ED was defined as the
persistent inability to attain and maintain an erection sufficient to permit
satisfactory sexual performance [7].

Patients were assessed with a detailed medical and sexual history
including sociodemographic data. Comorbidities were scored with the
Charlson Comorbidity Index (CCl) [15], which was categorised as 0 or > 1.
Body mass index (BMI) was calculated for each patient. Smoking habits
were assessed, and patients were grouped into no smokers (never
smoked/ex-smokers) and active smokers, respectively. Similarly, alcohol
consumption was categorized as abstainers (no alcohol consumption) and
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drinkers (any amount per week) [16]. Relationship status was categorized
as: sporadic/random vs. stable sexual relationship. Venous blood samples
were drawn from each patient between 7 AM and 11 AM after an
overnight fast. Serum concentrations of luteinising hormone (LH), follicle-
stimulating hormone (FSH), total testosterone (tT) and prolactin were
measured in each man.

At first evaluation, all patients were requested to complete the
International Index of Erectile Function (llEF) [17, 18]; to provide a frame
of reference for objectively interpreting ED severity, we used the IIEF-
erectile function domain (llEF-EF) classification as proposed by Cappelleri
et al. [19]. Moreover, we also considered IlEF sub-domains: orgasmic
function (IIEF-OF), sexual desire (IIEF-SD), intercourse satisfaction (IlEF-IS),
and overall satisfaction (IIEF-OS). Literacy problems as well as other reading
and writing problems were excluded in all patients.

For the specific purpose of this study, we considered only participants
(18-75 years old) with mild-to-moderate ED (lIEF-EF between 11 and 25 at
baseline), eligible for PDE5i therapy according to current Guidelines [7],
who were treated with sildenafil ODF 50 mg on-demand for 12 weeks
(follow-up 1). Moreover, after two-week washout period from sildenafil
ODF 50 mg, all enrolled patients were asked to take sildenafil OSF 50 mg
on-demand for 12 weeks (follow-up 2) (Fig. 1). The OSF is a system
releasing 0.5 mL of suspension containing 12.5 mg of sildenafil with each
pulse, therefore patients had to perform 4 puffs to obtain 50 mg of
treatment medication. Similar to the ODF, the oral suspension formulation
of sildenafil was recommended 45 to 60 min before approaching the
partner [11, 14]. Patients were encouraged to attempt sexual intercourse
using the prescribed drug on at least 8 occasions during the period
between visits.

We excluded: participants with tT < 3.5 ng/mL (n = 2) [20], with known
hypersensitivity to sildenafil or its components (n=1); with previous
surgical treatment of the penis or pelvic area (n = 3); patients with a known
history of depression or depressive symptoms, or those taking any
antidepressant therapy (n = 4); participants who provided incomplete data
at follow-up evaluations (n =5). Therefore, a convenience sample of 70
patients was eventually included in the analysis.

To assess the impact of sildenafil ODF and OSF on sexual function,
at follow-up 1 and 2, patients were evaluated by the treating physician and
were asked to complete the IIEF, the Patient Global Impression
of Improvement (PGI-l) [21], and the Psychological and Interpersonal
Relationship Scales-Short Form (PAIRS-SF) questionnaire (Supplementary
Material 1) [22]. The PGI-l is used to evaluate patient satisfaction after
drug administration compared to the previous evaluation, and its scores
range from 1 (very much better) to 7 (very much worse) [21]. The PAIRS-SF
measures  three  conceptual domains: sexual self-confidence,
spontaneity, and time concerns leading up to and during sexual
encounters [22]. It was introduced to explore different outcomes than
the ability to obtain a valid erection, already addressed by the IIEF,
which are important to men and their partners, such as spontaneity and
pleasure of the time before sexual intercourse. Treatment-related adverse
events, patients’ assessment of drug taste and ease of use were also
investigated.

Data collection followed the principles outlined in the Declaration of
Helsinki. All patients signed an informed consent agreeing to share their
own anonymous information for other future studies. The study was
approved by the Hospital Ethical Committee (Prot. 060182 - SilOros).

Statistical analyses

The sample size was calculated by using the paired t-test analysis. A
previous study conducted in men with ED, treated with sildenafil film-
coated and ODF, reported a mean IIEF-OS score difference of 1.0 point
between the two formulations [11]. Therefore, we considered a true
difference in means of 1 point and a variability (sigma) of 2.5. Considering
Alpha=0.05 and Beta=0.20 (power=1 - beta=0.8) at least 55
participants are needed to achieve a power of 80% (Russ-Lenth applet
for Windows). We included 70 participants in this study.

Distribution of data was tested with the Shapiro-Wilk test. Data are
presented as medians (interquartile range; IQR) or frequencies (propor-
tions). First, descriptive statistics were used to report baseline clinical and
psychometric scores in the whole cohort. Second, the Wilcoxon Signed
Rank Test assessed potential differences in IIEF scores at 12 weeks follow-
up assessment (after sildenafil ODF treatment), compared to baseline.
Similarly, the IIEF, PGI-I and PAIRS-SF scores were compared between the
12 weeks assessment (after sildenafil ODF treatment) and the 26 weeks
follow up evaluation (after sildenafil OSF treatment).
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Finally, univariate and multivariate logistic regression analyses tested the
associations between study variables and PGI-l and IlEF-OS improvement
(at least one point of improvement) after sildenafil OSF treatment
compared to follow-up 1.

Statistical analyses were performed using SPSS v.26 (IBM Corp., Armonk,
NY, USA). All tests were two sided and statistical significance level was
determined at p < 0.05.

RESULTS

Table 1 details clinical characteristics of the whole cohort. Of all,
median (interquartile range - IQR) age and BMI were 56 (51-62)
years and 25.8 (23.2-27.9) kg/mz, respectively. A stable sexual
relationship was reported by 43 (61.4%) participants and median
ED duration was 18 (10-21) months. Median total testosterone
was 4.9 (3.8-7.2) ng/ml and 52 (74.2%) patients were PDES5i naive.
At first evaluation a moderate, mild-to-moderate and mild ED was
reported by 12 (17.2%), 36 (51.4%) and 22 (31.4%) participants,
respectively, with an overall median IIEF-EF score of 14 (12-17).

Figure 2 shows median IIEF sub-score values during the study
protocol. Compared to baseline, IIEF-EF scores significantly
improved after sildenafil ODF treatment [23 (22-26), p <0.01]
and was similar at follow-up 2, after sildenafil OSF therapy [24
(22-26), p < 0.01 vs baseline]. No differences were noted between
the two drug formulations. Figure 3 depicts rates of ED severity at
each follow-up assessment. Similar findings were observed for
IIEF-SD scores. Of note, IIEF-OS and IIEF-IS improved at follow-up 1
compared to baseline (all p<0.01) and further significantly
improved at follow-up 2, after sildenafil OSF, compared to the
end of the sildenafil ODF treatment (all p < 0.01). Supplementary
Table 1 reports the numerical values of IIEF scores at different
follow-up evaluations.

For the ODF formulation, median PGI-l score was 3 (3-4), but
significantly improved after OSF compared to the previous
treatment modality [3 (2-3), p <0.01 vs ODF] (Table 2).

The PAIRS-SF self-confidence scores were similar after sildenafil
ODF and OSF. However, spontaneity scores were significantly
better after OSF than ODF [15 (14-16) vs. 13 (12-13), p<0.01]
(Table 2). PAIRS-SF time concerns values were similar at follow-up
1 and 2 evaluations.

After sildenafil ODF treatment, 64 (91.4%) participants com-
plained about the bad taste and 15 (21.4%) reported a mild
headache. After OSF use, 20.0% of men had mild headache while
85.7 and 72.7% of participants were enthusiastic about the taste
and the ease of use.

Table 3 depicts univariate and multivariate logistic regression
models testing the associations between clinical predictors and
PGI-I/IIEF-OS improvement after OSF use. Younger age (OR 0.9,
p <0.001) and lower baseline IIEF-EF scores (OR 0.8, p <0.001)
were associated with PGI-l improvement. At multivariable
analysis, only younger age (OR 0.9, p<0.01) emerged as
predictor of PGI-I improvement, after accounting for baseline
IIEF-EF scores. Similarly, younger age (OR 0.7, p<0.001) and
lower baseline IIEF-EF scores (OR 0.7, p <0.01) were associated
with [IEF-OS improvement. At multivariable analysis, younger
age (OR 0.8, p=0.02) and lower baseline IIEF-EF (OR 0.7,
p=0.01) were found to be independent predictors of IIEF-OS
improvement.

DISCUSSION

This study was specifically designed to investigate treatment
efficacy and patients’ perception of a new formulation of sildenafil
(oral suspension), recently introduced in our country, compared to
the established ODF in a cohort of men with ED. Current findings
revealed that the two formulations had similar efficacy in
improving EF; importantly, overall and intercourse satisfaction
scores were better after sildenafil OSF compared to ODF.
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Table 1. Demographic characteristics of the whole cohort of patients

(No.=70).

Age (years)

Median (IQR) 56 (51-62)
Range 30-75
BMI (kg/m?)
Median (IQR) 25.8 (23.2-27.9)
Range 17.4-37.3
CClI (value)
Median (IQR) 0.0 (0.0)
Range 0-3
CCl 21 [No. (%)] 10 (14.2)
Stable sexual relationship [No. (%)] 43 (61.4)
Smoking status [No. (%)]
Never/former smokers 46 (65.8)
Current smokers 24 (34.2)
Alcoholic status [No. (%)]
Abstainers 11 (15.7)
Current drinkers 59 (84.3)
LH (mUI/mL)
Median (IQR) 3.8 (2.5)
Range 0.1-61.0
FSH (mUl/mL)
Median (IQR) 5.1 (2.5-8.2)
Range 2.1-11.0
tT (ng/mL)
Median (IQR) 49 (3.8-7.2)
Range 3.5-10.3
PRL (ng/mL)
Median (IQR) 6.8 (4.1-12.7)
Range 1.5-18.7
Duration of ED (months)
Median (IQR) 18 (10-21)
Range 9-24
PDE5i naive [No. (%)] 52 (74.2)

BMI body mass index, CCl charlson comorbidity index, tT total testosterone,
ED erectile dysfunction.

Furthermore, participants reported that their condition was
improved (as scored with the PGI-l) after sildenafil OSF than after
the ODF one. Of note, the OSF was associated with better
spontaneity scores than the ODF. Younger men and those with
more severe ED at baseline experienced greater satisfaction and
improvements from the treatment.

It is known that, despite the existence of different PDE5i
molecules (sildenafil, tadalafil, vardenafil, avanafil), with various
formulations (film-coated, ODF) and dosages, ED patients are not
completely satisfied since most of them discontinue the
prescribed treatment within one year [13].

Therefore, the introduction of new PDE5i formulations is
important in clinical practice to improve patient’s adherence to
treatment and their sexual life. Our interest was motivated by the
recent introduction of the new formulation of sildenafil oral
suspension in the market that could address the unmet needs of
ED patients. Previous studies have reported that major expecta-
tions of patients from PDES5i are treatment efficacy and speed of
action [23]. However, ED is a complex disease that involves
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Fig. 2 Median IIEF scores of the study cohort at different follow-up evaluation. IIEF international index of erectile function, EF erectile
function, OF orgasmic function, SD sexual desire, IS intercourse satisfaction, OS overall satisfaction. ODF oro-dispersible film, OSF Oral
suspension formulation. P value according to the Wilcoxon signed-rank test; "p < 0.01 vs. baseline; °p < 0.01 vs. ODF group.
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Fig. 3 Rate of erectile dysfunction severity at different follow-up.

organic but also psychological aspects related to the couple’s
intimacy and the use of medications to treat the disorder can also
pose a barrier to the couple’s mutual pleasure [24, 25]. For this
reason, other PDE5i characteristics were found to be important for
patient acceptability and compliance such as being discreet,
comfortable and easy to use, with a good taste and not requiring
water for ingestion [11, 14].

In terms of efficacy, previous meta-analyses have shown that
sildenafil (at 50 mg and 100 mq) is the treatment of choice for
men prioritizing high efficacy with a good safety profile [9, 26]. In
this study we confirmed that sildenafil (both ODF and OSF) was
highly effective in improving EF in men with ED. A minimal
clinically important difference in EF scores (42 points for mild ED
and +5 points for moderate ED) [27] was obtained by 92.8 and
94.2% of participants after sildenafil ODF and OSF, respectively.
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The median IIEF-EF score was significantly improved after
sildenafil treatment compared to baseline, irrespective of the
formulation. Of clinical importance, after sildenafil OSF, patients
reported higher satisfaction scores compared to the ODF
treatment. The psychological aspect of patients taking sildenafil
in this new formulation should be considered. Specifically, the OSF
formulation could improve the quality of sexual life and
psychological well-being of ED patients because its ease of
administration and its good taste and discretion. Moreover, similar
to the ODF one, it does not require water, glasses, or other objects
necessary to take a tablet. Sildenafil ODF is available since 2017
and is already known by patients and partners as an established
oral treatment for ED [10, 11]. Sociological studies have high-
lighted that the psychological impact of ED medication on men,
coupled with poor communication and the partner’s reluctance to
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accept PDES5i use, are key factors influencing sexual intimacy and
the use of PDE5i [28]. Therefore, the new oral suspension
formulation, not yet “labeled” by the couple as a treatment for
ED, could lead the patient to feel less ill about his condition and
experience higher satisfaction after treatment compared to an old
formulation. A previous study conducted in Spain corroborates
our findings, since sildenafil OSF was associated with high
satisfaction among ED patients [14].

The PAIRS-SF domain of self-confidence was similar between
the ODF and OSF, reflecting that improved confidence is mainly
related with erection quality, that was similar between the two
formulations [29]. On the contrary, the OSF was associated with
improved spontaneity scores compared to the ODF one. We
speculate that this could be related to the new formulation since it

Table 2. Psychometric scores of the study cohort according to
treatment received.

12-weeks (ODF 50 mg)
PGI-l questionnaire

26-weeks (OSF 50 mg)

Median 3 (3-4) 3 (2-3)°

(IQR)

Range 1-5 1-4
PAIRS-SF questionnaire
PAIRS-SF-Self confidence

Median 9 (9-10) 10 (9-10)

(IQR)

Range 9-10 6-11
PAIRS-SF-Spontaneity

Median 13 (12-13) 15 (14-16)°

(IQR)

Range 10-13 12-16
PAIRS-SF-Time concerns

Median 18 (18-19) 17 (16-18)

(IQR)

Range 16-20 16-20

ODF oro-dispersible film, OSF oral suspension formulation, PGI-I patient
global impression of improvement, PAIRS-SF psychological and interperso-
nal relationship scales - Short Form.

P value according to the Wilcoxon signed-rank test. p <0.01 vs. baseline.
Sp < 0.01 vs. ODF group.

L. Boeri et al.

is easy to use (as are other oral suspension medications), it is
discreet (it does not require to open a package, carefully place a
film on the tongue and leave a bad taste) and, from a
psychological point of view, it might be perceived less as a
medication for ED because of its novelty. These factors may have
an impact on improved spontaneity and subsequently, on clinical
outcomes.

Younger men and those with more severe ED experienced
higher satisfaction after sildenafil OSF treatment. Despite most
patients achieved a minimal clinically important improvement in
EF scores it is likely that those with baseline higher severity of
ED experienced greater satisfaction after treatment, confirming
that sildenafil is effective irrespective of the degree of sexual
function impairment [7]. Furthermore, younger men are likely to
be more enthusiastic about a novel treatment modality than
older men, thus reflecting the higher magnitude of satisfaction.

A potential strength of this study is that we investigated, for
the first time, the efficacy and patient’s perception of a new
formulation of sildenafil, the oral suspension, compared to the
ODF. We showed that both formulations are effective, but the
OSF has some intrinsic characteristics that could further improve
the couple’s sexual experience. Our study is certainly not devoid
of limitations. First, the study reports the results of a retro-
spective analysis of data prospectively collected in a homo-
genous cohort of white-European men with ED, thus deserving
external validation with an independent, larger and more
diverse sample. Second, a limitation is related to the methodol-
ogy used, because this was not a randomized trial. However, the
pre-post design helps limit potential differences between
treatment groups. Lastly, since at the best of our knowledge,
there is no published version of the Italian translation of the PGI-
| and the PAIRS-SF questionnaires; therefore, we relied on the
translation performed by a native English speaker and further
validated by an uro-andrologist with international experience.

CONCLUSIONS

The 50 mg sildenafil oral-suspension formulation is equally safe
and effective compared to the 50 mg ODF one. The new OSF
provides higher satisfaction and spontaneity scores compared to
the oro-dispersible film. This new formulation represents a further
option to meet patients’ expectations and adherence to PDES5i,
thus enhancing the couple’s sexual life.

Table 3.
whole cohort.

PGI-l improvement

UVA model
Age 0.9; <0.001
[0.71-0.94]
BMI 1.1; 0.3
[0.96-1.21]
cal 0.8; 0.3
[0.89-1.11]
Total Testosterone 1.1; 0.2
[0.81-1.16]
Stable sexual 0.9; 0.1
Relationship [0.82-1.05]
Baseline IIEF-EF 0.8; 0.01
[0.72-0.94]

MVA model

0.9; 0.01
[0.70-0.95]

0.8; 0.1
[0.75-0.95]

Logistic regression models predicting PGI-I and IIEF-OS improvements after OSF treatment compared to ODF (OR; p value [95%Cl]) in the

IIEF-OS improvement

UVA model

0.7; <0.001
[0.72-0.96]

1.2; 0.5
[0.99-1.31]
0.7; 0.2
[0.91-1.11]

1.2; 0.1
[0.93-1.56]

0.8; 0.3
[0.89-1.23]

0.7; <0.01
[0.68-0.95]

MVA model

0.8; 0.02
[0.73-0.95]

0.7; 0.01
[0.63-0.91]

BMI body mass index, CCI charlson comorbidity index, EF erectile function, /IEF international index of erectile function, MVA multivariate model, ODF oro-
dispersible film, OSF oral suspension formulation, OS overall satisfaction, PGI- patient global impression of improvement, UVA univariate model.
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DATA AVAILABILITY

Data are available from the corresponding author on reasonable request.
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