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ABSTRACT

Introduction: The use of oral nonsteroidal anti-
inflammatory drugs (NSAIDs) for acute muscu-
loskeletal pain should be at the lowest effective
dosage and for the shortest duration to mini-
mize potential adverse effects. This study eval-
uated treatment satisfaction, effectiveness, and
tolerability of a low-dose diclofenac epolamine
12.5-mg soft capsule formulation (DHEP 12.5-
mg capsules) using patient-reported outcome
measures in a real-life setting over a short period
(3 days) in subjects with mild-to-moderate acute
musculoskeletal pain.
Methods: A prospective, open-label, phase IV
clinical study in adult outpatients at hospital
clinic departments/general practitioner’s clinics
at eight sites in Italy. The primary efficacy vari-
ablewas thedegreeof satisfactionwith treatment
at 72 ± 7 h after initiation of treatment, assessed
using the Overall Satisfaction Question of the
Pain Treatment Satisfaction Scale (PTSS) and

described by classic descriptive statistics. Sec-
ondary objectives were to evaluate the analgesic
effect after thefirst administrationandover time;
the time to and satisfactionwith theonset of pain
relief, amount of and duration of pain relief; pain
intensity differences over time; and safety and
tolerability. The investigator’s satisfaction with
the treatmentwas also assessed. Subjects initially
took 1–2 capsules of the study treatment and
then one or two soft capsules every 4–6 h
according to their needs. Not more than six soft
capsules were to be taken in any 24-h period.
Results: A total of 182 subjects (mean age,
56.2 years; 54.4% female) took C 1 dose of DHEP
capsule and were included in the full analysis set.
The most common musculoskeletal conditions
were arthralgia (39.0%)and lowbackpain (23.1%).
All subjects completed the study, and 165/182
(90.7%, 95% CI 0.86, 0.95) were satisfied or very
satisfied with the treatment at 72 ± 7 h after the
first dose (primary efficacy variable). Similar per-
centages were recorded for treatment satisfaction
concerning other efficacy parameters. The onset of
the analgesic effect was rapid, with complete pain
relief reached after a mean of 49.45 min. Investi-
gators rated their overall treatment satisfaction as
92.9%. Treatment was well tolerated.
Conclusions: The low-dose (12.5 or 25 mg) oral
diclofenac epolamine soft capsules formulation
exerted rapid, effective, and safe analgesic
activity in patients with mild-to-moderate
musculoskeletal pain, with subjects’ overall
satisfaction with treatment more than 90%.
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Key Summary Points

Why carry out this study?

Worldwide health authorities have advised
that nonsteroidal anti-inflammatory drugs
(NSAIDs) should be prescribed at the lowest
effective dosage and for the shortest
duration to minimize the risk of unwanted
side effects, which may include serious
gastrointestinal, cardiovascular, and
cerebrovascular events.

Several low-dose NSAID formulations,
including low-dose diclofenac preparations,
have been developed and are available to
relieve mild-to-moderate pain.

This study was conducted to determine
how effective subjects rated a new low-
dose diclofenac epolamine soft capsule
formulation for treating their mild-to-
moderate acute musculoskeletal pain.

What was learned from the study?

Although the safety and pain-relieving
effectiveness of some other low-dose
diclofenac formulations have been well
studied, there was little information on
the use of the low-dose diclofenac
epolamine soft capsule formulation.

This study showed that the low-dose (12.5
or 25 mg) oral diclofenac epolamine soft
capsules formulation provided fast,
effective, and safe pain relief in subjects
with mild-to-moderate musculoskeletal
pain, with subjects’ rating their overall
satisfaction with treatment at over 90%.

These results confirm and reinforce the use
of a low-dose NSAID formulation in a real-
life setting of different musculoskeletal
conditions.

INTRODUCTION

Acute pain following a musculoskeletal injury
or mechanical/postural issues is very common,
affecting large numbers of people from the
teenage years or younger through to old age
[1, 2]. Musculoskeletal pain is responsible for
substantial direct and indirect economic and
societal costs for individuals, their employers,
the healthcare system, and the broader econ-
omy related to medical treatment, impacts on
function, and impaired productivity [2]. The
consequences of patients ignoring or denying
symptoms of acute musculoskeletal pain should
not be underestimated, and appropriate pain
management is a vital component of patient
care, particularly in an emergency setting. It is
important to patients that acute pain is recog-
nized, acknowledged, and adequately assessed
by clinicians and that the most appropriate
medication with the correct dosage is available
for the individual patient [3]. Acute pain
demands quick relief that should be tailored
based on severity.

The many treatment options for acute mus-
culoskeletal pain include oral, topical, or intra-
muscular pain medications and various
nonpharmacological strategies, including
physical therapies and cognitive behavioral
interventions. Numerous guidelines, algo-
rithms, flow charts, and position papers rec-
ommending pharmacological and
nonpharmacological therapeutic approaches for
managing musculoskeletal pain have been
developed to guide the management of acute
pain [4–8]. Oral nonsteroidal anti-inflammatory
drugs (NSAIDs) are commonly used for pain
management, although there are concerns
about potential side effects, including increased
risk of gastrointestinal, cardiovascular, and
renal adverse events, particularly at higher
doses or with prolonged use [8–10]. However,
NSAIDs can be an effective treatment option for
acute musculoskeletal pain when used
appropriately.

Diclofenac is an NSAID with pronounced
analgesic, anti-inflammatory, and antipyretic
activity that has been shown in wide-ranging
clinical trials to be an effective treatment for
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various acute and chronic inflammatory and
painful conditions [11]. As is common to the
NSAID class, the use of diclofenac at higher
doses is limited by the risk of adverse events,
mainly to the gastrointestinal tract and the
hepatic, renal, and cardiovascular systems
[8, 10]. Due to the linear dose–toxicity rela-
tionship between diclofenac dose and the risk of
serious gastrointestinal, cardiovascular, and
cerebrovascular events, these adverse events
diminish with a dose reduction [12, 13].

Worldwide health authorities have advised
that NSAIDs, including diclofenac, should be
used at the lowest effective dosage and for the
shortest duration [5, 14, 15]. Therefore, the
recommended dose should be individually
adjusted, and the lowest effective dose should
be given for the shortest possible duration.

To improve analgesic efficacy and patient
convenience and address these safety concerns
and warnings, a number of diclofenac products
have been developed over the years using
pharmaceutical technology, including the
development of low-dose diclofenac prepara-
tions. Immediate-release preparations (tablets
and capsules) containing 12.5 and 25 mg of
diclofenac (sodium or potassium salt) are cur-
rently available for the relief of mild-to-moder-
ate pain, such as headache, dental pain, period
pain, rheumatic pain, and muscular pain.
Available data on the analgesic efficacy and
safety of diclofenac potassium 12.5-mg tablets
and soft capsules containing diclofenac potas-
sium 25 mg or diclofenac sodium 25 mg
demonstrate that low-dose diclofenac is safe
and effective in various pain models [16–20]. In
particular, data from thirteen randomized,
double-blind, placebo-controlled studies with
active comparators (such as ibuprofen, parac-
etamol, and aspirin) and/or placebo, reviewed
in Moore N, Clinical Drug Investigation 2007
[17], have confirmed that ‘low-dose’ oral
diclofenac preparations administered as a single
dose (12.5 and 25 mg), or in multiple doses of
25 mg up to 75 mg per day short term, are safe
and effective in established acute mild-to-mod-
erate pain and fever models, without apprecia-
bly increasing the risk of upper gastrointestinal
bleeding [21].

The epolamine salt of diclofenac has higher
solubility and aqueous stability than the parent
compound [22–24]. Diclofenac epolamine (di-
clofenac hydroxy-ethyl pyrrolidine, DHEP) has
been used for around 30 years in medicinal
products, including topical plasters and gran-
ules for oral solution. A liquid capsule formu-
lation containing 15.38 and 30.76 mg
diclofenac epolamine (DHEP), equivalent to
12.5 and 25 mg diclofenac potassium, respec-
tively, has been developed by IBSA, Switzerland,
to provide patients with a fast-acting low-dose
NSAID formulation in an easier to swallow form
than tablets. The soft capsules were developed
using PEARLTec� technology (Precision Encap-
sulation technology for the Application and
Release of a Liquid Formulation), a process for
obtaining softgel capsules (soft capsules) in
which a liquid matrix in a suspension or a gel is
encapsulated into a continuous soft gelatin
shell providing high dosing precision along
with better oral bioavailability than other oral
solid dosage forms. The ease of oral adminis-
tration and rapid dissolution of the soft capsule
diclofenac formulation is desirable in an anal-
gesic for acute pain relief and contributes to the
product’s acceptance and subject compliance.
Soft capsule formulations have been shown to
deliver rapid absorption of medications with a
shorter time to peak plasma concentration,
along with other benefits such as ease of swal-
lowing, neutral or flavorless taste, and conve-
nience in use compared with other solid dosage
forms [25–28].

Diclofenac epolamine soft capsule formula-
tions at dosages equivalent to 12.5 and 25 mg
diclofenac potassium have been authorized in
the European Union (EU) by the European
Medicines Agency (https://www.ema.europa.
eu/en/human-regulatory/post-authorisation/
data-medicines-iso-idmp-standards/public-data-
article-57-database) based on bioequivalence
established versus an already marketed, similar
diclofenac-containing immediate-release oral
formulation (diclofenac potassium capsules,
Voltaren� Dolo Liquid currently marketed in
Germany by GlaxoSmithKline). In Italy, where
the drug was launched first, diclofenac epo-
lamine soft capsules are marketed as an over-
the-counter (OTC) drug with the brand name
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FLECTORGO�1 and are indicated for the short-
term symptomatic treatment of mild-to-mod-
erate pain, such as headache, dental pain, per-
iod pain, rheumatic pain, and muscular pain.

The approved maximum treatment duration
of the diclofenac epolamine soft capsules is 3
days, taken on demand at intervals of 4 to 6 h,
up to a maximum daily dose equivalent to
75-mg diclofenac potassium (i.e., no more than
six 12.5 mg or three 25-mg capsules during
24 h).

Available data on the analgesic efficacy and
safety of diclofenac potassium 12.5-mg tablets
and soft capsules containing diclofenac potas-
sium 25 mg or diclofenac sodium 25 mg
demonstrate that low-dose diclofenac is safe
and effective in various pain models [16–20].
Although the analgesic efficacy and safety of
low-dose formulations of other diclofenac salts
have been well documented, it was the inten-
tion of the manufacturer to support the
diclofenac epolamine soft capsule formulation
with new clinical data specifically related to the
product.

Therefore, we evaluated the IBSA 12.5 mg
soft capsule formulation (DHEP 12.5 mg cap-
sules) in a real-life setting in subjects with mild-
to-moderate acute musculoskeletal pain to gain
greater insight into the effectiveness and toler-
ability of the formulation in daily practice and
to measure the subject’s satisfaction with treat-
ment using patient-reported outcome measures
(PROMs).

METHODS

Study Design and Objectives

This was a prospective, open-label, single-arm,
phase IV interventional study in adult outpa-
tients attending hospital clinic departments or
general practitioner’s clinics at eight sites in
Italy for mild-to-moderate acute musculoskele-
tal pain. The study was designed to evaluate the
subject’s treatment satisfaction, effectiveness,
and tolerability of DHEP soft gel capsules given

at a low dose (12.5 mg) in a real-life setting over
a short period (3 days). Subjects were recom-
mended by the investigators to take the lowest
effective dose for the shortest possible duration.
Although FLECTORGO� 12.5 mg is approved
for various painful conditions, only subjects
with mild or moderate acute musculoskeletal
pain were included in order to ensure a homo-
geneous population. Patient-reported outcome
measures (PROMs) were used to assess the sub-
ject’s experience with this new product (i.e., the
subject’s satisfaction and assessment of effec-
tiveness), and product utilization.

The primary objective was to assess subjects’
overall satisfaction with 12.5-mg DHEP soft gel
capsules when used as needed according to the
approved dose regimen and administration
conditions.

The study did not include a control group
because the aim was to investigate the subject’s
overall satisfaction with the treatment 3 days
after the start of treatment, compared to base-
line conditions.

Ethical Considerations

All study-specific documents, including the
protocol, proposed patient information and
consent form, were submitted for review and
approval to the Competent Authority, the
Agenzia Italiana del Farmaco (AIFA), the rele-
vant Competent Ethics Committee (CEC) of the
coordinating center, Bergamo, and all other
participating centers, in agreement with local
legal requirements. The CEC Bergamo formally
approved the study, confirming the required
ethics approval for all participating centers in a
single covering decision (opinion no.
12019FA00169 of the 14th of March, 2019). The
trial was carried out following the ethical prin-
ciples of the International Conference on Har-
monisation (ICH) Harmonised Tripartite
Guideline on the Structure and Content of
Clinical Trial Reports on Good Clinical Practice,
the current version of the Declaration of Hel-
sinki and following all other requirements of
local laws of Italy. All subjects were informed
about the study’s purpose and procedures and

1 Other available tradenames: Flector� Dolo Rapid,
Flector� 12.5–25 mg, Flector� Rapidcaps.
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provided written informed consent before
participating.

Project Management, Protocol and Report
Medical Writing, Statistics, Regulatory and
Monitoring activities of the study were carried
out by the Contract Research Organisation
(CRO), Medical Trials Analysis Swiss SA,
Lugano, Switzerland. Advice Pharma Group
S.r.l, Milan, Italy, carried out data management.

The study, Study 18I-Fsg08, was registered
with the European Union Clinical Trials Regis-
ter (EudraCT Number: 2018-004886-15). No
amendments to the study protocol were imple-
mented during the study.

Trial Population

Subjects who provided informed consent and
fulfilled all the specified inclusion and exclu-
sion criteria were enrolled in the study. Adult
male and female outpatients aged C 18 years
with acute mild or moderate musculoskeletal
pain such as back pain, neck pain, shoulder
pain, tendon or ligament pain, and myalgia)
that started B 72 h prior to inclusion in the
trial. Pain could be either traumatic (e.g., due to
an injury) or postural/mechanical pain (e.g.,
due to postural strain, changes in posture or
poor body mechanics, repetitive movements,
prolonged immobilization). At baseline, mild or
moderate acute musculoskeletal pain was
defined as C 20 mm and B 60 mm 0 to 100 mm
on a patient-assessed visual analog scale (VAS),
where 0 represented no pain and 100 the worst
pain possible. The use of reliable contraception
was required for women of childbearing age.

The key exclusion criteria were the follow-
ing: musculoskeletal pain of neuropathic or
post-surgical origin or non-musculoskeletal
pain; musculoskeletal pain requiring treatment
with NSAIDs for more than 3 days; pain associ-
ated with chills or fever, or dysmenorrhea or
endometriosis; known or suspected hypersensi-
tivity or intolerance to diclofenac and/or any
other ingredient in the formulation to be tested;
prior use of OTC or prescription NSAIDs within
36 h of baseline assessment; the use of prohib-
ited treatments, including any systemic or
topical drugs with muscle relaxant properties;

active, suspected or history of peptic ulcer dis-
ease, bleeding or perforation related to previous
NSAID therapy; history of recurrent peptic
ulcer/hemorrhage; established cardiac and/or
cerebrovascular disease; severe hepatic, renal or
cardiac failure; known allergy or hypersensitiv-
ity to aspirin or NSAIDs; any clinical condition
that might interfere with the study drug; par-
ticipation in any other protocol involving the
administration of an investigational agent
within 3 months before Visit 1; pregnancy or
breastfeeding.; unable to comply with the study
procedures. Prior use of acetaminophen (parac-
etamol) B 1000 mg, ibuprofen B 400 mg, and
aspirin B 600 mg were not grounds for exclu-
sion if the last dose was taken[6 h before the
VAS assessment.

To allow the analysis of all endpoints and to
take into account possible dropouts, the study
population consisted of a balanced number of
male and female subjects.

Study Procedures

The study treatment (FLECTORGO� 12.5 mg,
IBSA; batch no. 190112/001D19-043) was a
clear, yellowish-colored capsule with a size of
about 0.8 cm containing a slightly viscous
solution with 15.38 mg diclofenac epolamine,
equivalent to 12.5 mg diclofenac potassium.
Non-active constituents included macrogol 600,
glycerol anhydride, purified water (fill solution),
gelatin, anhydrous glycerol, liquid sorbitol,
hydroxypropyl betadex, and sodium hydroxide
(shell components).

The study schedule comprised two visits, a
screening/enrolment visit (Visit 1/D0) and an
end-of-study/evaluation visit (Visit 2/72 ± 7 h).
At both visits, the same investigator conducted
procedures for each subject.

During the screening visit, the subjects were
informed about the aims, procedures, and pos-
sible risks of the study and instructed in the
patient-reported outcome measures to be used.
Written informed consent was required for
inclusion in the trial. All inclusion/exclusion
criteria were checked, and the subject’s demo-
graphic characteristics were collected, including
relevant medical history and ongoing
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concomitant disease, physical examination and
check of vital signs, and concomitant treat-
ments. Female subjects were required to have a
negative urine pregnancy test. Once all inclu-
sion/exclusion criteria were assessed and the
investigator had ensured that the assessment
measures had been clearly explained and
understood, each subject completed an assess-
ment of pain severity using the 0 to 100 mm
VAS-pain scale.

The study Investigators then established the
initial dose (one or two capsules) to be swal-
lowed with liquid during Visit 1 based on their
assessment of pain intensity and origin. They
recommended that subjects adjusted the dose in
subsequent administrations using one or two
capsules at intervals of 4 to 6 h according to
their needs up to a maximum daily dose of six
capsules per day, ensuring that the lowest
effective dose was taken and participants were
not exposed to unnecessary higher diclofenac
doses.

Using the lowest possible dose of DHEP,
corresponding to one or two capsules of
12.5 mg diclofenac potassium during a short
period (3 days) was intended to obtain the
maximum benefit for the subjects, lowering the
possible side effects and thus the risks for the
study participation.

Subjects were instructed to record the num-
ber of diclofenac 12.5-mg capsules taken and
the date/time of intake, the VAS and the time to
onset of the analgesic effect at determined time
points after capsule administration, and any
adverse events (AEs) in a ‘‘Subject’s Treatment
and Pain Assessment’’ logbook (patient diary).

An appointment for the next visit was fixed
for 3 days after (72 ± 7 h).

At Visit 2 (the day 3 evaluation point), the
logbook and medication boxes (used and
unused) were collected. The subject was asked
to measure their pain intensity utilizing VAS-
pain, and to evaluate the overall subject’s sat-
isfaction, satisfaction with efficacy in terms of
time to pain relief, amount of pain relief,
duration of pain relief, and satisfaction with the
form (capsule) of the treatment. The investiga-
tor then assessed their overall satisfaction with
the treatment.

Subjects were asked to describe any problem
or change in health status since informed con-
sent was recorded, regardless of the relationship
to the treatment, as well as any changes in the
musculoskeletal pain condition, use of con-
comitant treatments, and occurrence of any AE.
A complete physical examination, including
vital signs, was performed during the visit to
evaluate any significant changes. Compliance
was assessed by the investigator asking the
subject and confirmed by checking the subject
logbook, and any medication returned.

Subjects were treated with the most appro-
priate treatment based on their status and
symptoms, according to the standard of care
and as determined by the Investigator. Any
subjects taking the investigational medical
product on the day of Visit 2 were followed up
by phone call to ensure the collection of AEs
until the day after the last intake of diclofenac
capsules.

Outcome Measures

The primary efficacy variable of the study was
the degree of satisfaction with the treatment of
participants at 72 ± 7 h after initiation of
treatment, assessed using the Overall Satisfac-
tion Question of the Pain Treatment Satisfac-
tion Scale (PTSS) [29], a reliable and validated
patient-reported outcome measure of patient
satisfaction for patients receiving treatment for
either acute or chronic pain. Responses were
rated utilizing a five-point Likert-like scale
where 1) represented ‘‘very satisfied’’ and 5)
represented ‘‘very dissatisfied.’’ A positive out-
come of this variable consisted of an overall
satisfaction answer, defined as 1) very satisfied
or 2) satisfied.

Secondary objectives were to (1) evaluate the
analgesic effect after the first diclofenac soft
capsule administration (between 0 and 3 h) at
each scheduled assessment time point after the
first dose; (2) evaluate the time to onset of the
analgesic effect experienced at each drug intake;
(3) assess the subject’s satisfaction with efficacy
in terms of time to pain relief, amount of, and
duration of pain relief, using the Efficacy sub-
scale of the PTSS; and (4) to evaluate safety and
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tolerability. In addition, the subject’s assess-
ment of pain level by VAS over the 3 days study
period was compared to the baseline pain level
of the same subject to detect any statistically
significant difference.

Specifically, assessments consisted of the
VAS pain intensity difference (PID), based on
the subject’s self-assessment of pain intensity by
means of VAS at each scheduled assessment
time point after the first dose; the sum of the
pain intensity difference (VAS-SPID), calculated
as the area under the concentration–time curve
(AUC) over 0–3 h (SPID 0–3 h), over 0–24 h
(SPID 0–24 h), over 0–48 h (SPID 0–48 h), and
over 0–72 h (SPID 0–72 h) or until the last VAS
time point after the last intake if treatment was
not taken over 3 days; the time to onset of the
analgesic effect as expressed by asking the sub-
ject 1 h after each diclofenac intake the time in
minutes he/she experienced an initial slight
pain relief, a significant pain relief, and a com-
plete pain relief; the proportion of participants
satisfied (very satisfied or satisfied) with the
Time to Pain Relief, Amount of Pain Relief and
Duration of Pain Relief 72 ± 7 h after initiation
of treatment with DHEP soft gel capsules as
assessed using the Satisfaction question of the
PTSS; the number of doses and timing of DHEP
soft gel capsules 12.5 mg taken per day and
within 72 ± 7 h; the subject’s satisfaction with
the form (capsule) of the treatment assessed
72 ± 7 h after initiation of treatment with
DHEP soft gel capsules using one of the Medi-
cation characteristics satisfaction questions of
the PTSS; and the Investigator’s assessment of
satisfaction with the treatment, as expressed at
the end of the study using a five-point Likert-
like scale.

Safety Variables

The safety variables assessed were: discontinua-
tion of study treatment because of AEs; inci-
dence, nature, and severity of treatment-
emergent AEs (TEAEs); incidence, nature, and
severity of serious AEs (SAEs); incidence, nature,
and severity of adverse drug reactions (ADRs);
change from baseline in vital signs. Adverse
events were defined according to the ICH Topic

E2A Definitions and Standards for Expedited
Reporting of Clinical Safety Data of the Euro-
pean Medicines Agency (EMA) website: http://
www.ema.europa.eu and categorized according
to the Medical Dictionary for Regulatory Activ-
ities (MedDRA) classification system. All AEs
had to be collected, thoroughly investigated,
and documented in the study’s source docu-
ments and case report forms.

Sample Size

It was anticipated that powering the study to
detect 70% of a heterogeneous group of subjects
with mild-to-moderate acute pain of muscu-
loskeletal origin, with or without comorbidities,
who were overall satisfied with the treatment
(very satisfied or satisfied), would require
enrolment of 177 subjects. The estimates were
obtained by setting the probability of type I
error a = 0.05 (two-tailed) and a confidence
interval (CI) width of 0.14. Assuming a dropout
rate of 12%, a total of 200 subjects enrolled was
judged adequate to provide the required power.

Since there were no dropouts, it was decided
to terminate the study after the required sample
size for statistical calculation was reached
(n = 177). Therefore, recruitment was stopped
when 182 subjects were enrolled.

Statistical Methods

Analysis was planned for three populations. All
subjects eligible for the study made up the
Inclusion set. The full analysis set (FAS) inclu-
ded all subjects of the Inclusion set having
taken at least one dose of study medication and
who had a reliable baseline value and at least
one post-baseline reliable value of at least one
parameter over the 72-h study period. The per-
protocol set (PPS) included all FAS subjects with
reliable pain values at baseline and at 72 h and
not associated with a major protocol deviation.

Descriptive statistics and graphical analyses
were used to summarize data and results. Anal-
ysis of the primary endpoint and all secondary
parameters were presented with their 95% CI
for both the FAS and PP populations. The Wald
V2 test was used for comparison between
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qualitative variables. All statistical analyses and
data processing were performed using SAS�

Software (SAS Institute Inc., Cary, NC, USA).
A last observation carried forward (LOCF)

approach was employed for subjects not com-
pleting the study. For the secondary parameter
(VAS-pain), intermittent missing data were
imputed via linear interpolation. Other missing
data remained missing.

RESULTS

Demographics

The study was conducted at eight investiga-
tional study sites in the Lombardia and Liguria
regions of Italy. Two other sites were initially
planned but withdrew due to internal organi-
zational issues related to the COVID-19 pan-
demic. The subjects were outpatients of hospital
clinic departments or selected general practi-
tioner’s clinics.

The first subject was enrolled on the 5th of
September 2019, and the last subject on the
27th of February 2021. A total of 182 subjects
were enrolled in the study, took at least one
dose of DHEP capsule, and were included in the
Inclusion set and FAS analyses. Nineteen sub-
jects had major protocol deviations related to
inclusion criteria (n = 4), schedule of assess-
ment (4), and treatment compliance (12). Thus,
the PP population consisted of 163 subjects.

All the subjects completed the study, no
withdrawal occurred during the whole study
duration, and no prohibited treatment was
taken during the study. Therefore, the Inclusion
and FAS populations were the same, and anal-
yses were conducted on only the FAS and PP
populations.

Subject demographics at baseline are pre-
sented in Table 1. The mean age was 56.2 (range
20–92) years, and 54.4% of enrolled subjects
were female. The majority of subjects (91.8%)
had pain conditions classified as musculoskele-
tal and connective tissue disorders according to
the MedDRA classification system, in particular,
arthralgia (39.0%) and low back pain (23.1%).

Pain was reported to have started between 1
and 79 h prior to inclusion in the trial. In 69.8%

of subjects, the pain started within 48 h before
inclusion. There was a prior therapeutic inter-
vention in only five subjects, and only 8.2% of
subjects had experienced a relevant pain event
in the last year. However, no relevant previous
musculoskeletal pain events were ongoing at
baseline.

Vital signs were normal or without clinically
relevant abnormality in 181 (99.5%) subjects
(one subject had missing data). The most fre-
quent comorbidities included: cardiovascular
disorders (n = 46, 25.3%), metabolic disorders
(n = 14, 7.7%), and reproductive disorders
(n = 9, 4.9%). The most common concomitant
treatments were for hypertension, peptic syn-
drome, diabetes, and dyslipidemia.

Efficacy

One hundred sixty-five of the 182 subjects
(90.7%, 95% CI 0.86, 0.95) in the FAS were
satisfied or very satisfied with DHEP soft capsule
treatment at 72 ± 7 h after initiation of treat-
ment (primary efficacy variable) (Table 2).
Overall treatment satisfaction in the PP popu-
lation was 92.0% Table 2. The Investigators
rated overall treatment satisfaction as 92.9%
(n = 169, 95% CI 0.89, 0.97) (Table 2).

Similar percentages were also registered for
treatment satisfaction concerning other efficacy
parameters such as time to, amount of, and
duration of pain relief (respectively 86.8, 87.9,
and 82.4%) and for subject satisfaction with the
form (capsule) of the treatment (Medication
Characteristics) (98.4%) (Table 2).

At baseline, the mean VAS pain in the FAS
population was 46.45 ± 11.04 (range 20–65).
This was a similar distribution of VAS pain to
that in the PP population (mean 45.34 ± 10.91,
range 20–60).

Within 3 h from the first intake, there was a
46.5% mean reduction in pain intensity, with a
pain intensity difference (PID) from 0 to 3 h of
21.61 (95% CI 18.79, 24.43) (Table 3). Due to
missing data in subject logbooks, the VAS sum
of pain intensity difference (SPID) was calcu-
lated only for the first intake of DHEP capsules
(i.e., from 0 to 3 h from baseline) to avoid
potential bias. The SPID 0–3 h was 2970 (95% CI
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2547, 3393). Overall pain intensity reduced
progressively over 3 days, with a reduction in
VAS pain score of 75% (PID 0–72 h, 34.36).

The onset of the analgesic effect was rapid.
One hour after the first intake, 143 (78.6%)
subjects reported relief from the initial pain,
while five (2.7%) subjects reported no relief. In
the remaining 34 subjects, no answer was given,
or the answer was not applicable. The mean
time to reach a slight relief was 29.4 min, and
the mean time to reach a moderate pain relief
was 42.32 min. Complete pain relief was
reached after a mean of 49.45 min.

At the first intake, 29.1% of subjects took one
capsule (12.5 mg), and 70.9% took two capsules
(25 mg). In the 24 h after the first intake, 152
subjects had further intakes, 133 subjects con-
tinued the treatment up to 48 h, and 89 subjects
until 72 h. In addition, eight subjects took the
treatment over the allowed time per protocol.
Of those continuing treatment, 63.8% used two
capsules in the following 24 h, 56.4% between

Table 1 Demographic and clinical characteristics of the
full analysis set

Variable N = 182

Age, years 182 (100)

Mean ± SD 56.17 ± 15.33

Range 20–92

\ 60, n (%) 108 (59.3)

60–75, n (%) 46 (25.3)

[ 75, n (%) 28 (15.4)

Gender, n (%) 182 (100)

Female 99 (54.4)

Male 83 (45.6%)

Pain condition, n (%) 182 (100.0)

Arthralgia 73 (39.0)

Low back pain 42 (23.1)

Pain in extremity 24 (13.2)

Neck pain 18 (9.9)

Othera 25 (13.7)

Time from onset of pain 182 (100)

Hours, mean ± SD 30.36 ± 21.4

\ 48 h, n (%) 127 (69.8)

48–62 h, n (%) 41 (22.5)

[ 62 h, n (%) 14 (7.7)

Prior therapeutic intervention, n (%) 182 (100)

Yes 5 (2.7)

No 177 (97.3)

Height, cm 176 (96.7)

Mean ± SD 167.5 ± 8.79

Range 142–199

Weight, kg 176 (96.7)

Mean ± SD 71.49 ± 14.39

Range 42–137

Body mass index, kg/m2 176 (96.7)

Mean ± SD 25.42 ± 4.43

Range 17–44

Table 1 continued

Variable N = 182

Overall physical examination 182 (100)

Normal 147 (80.8)

Missing data 6 (3.3)

Not clinically significant 29 (15.9)

Blood pressure, mmHg 181 (99.5)

Systolic, mean ± SD 128.9 ± 13.05

Diastolic, mean ± SD 76.32 ± 8.46

Heart rate 181 (99.5)

bpm, mean ± SD 69.03 ± 6.88

Evaluation of vital signs, n (%) 182 (100)

Normal 131 (72.0)

Missing data 1 (0.5)

Not clinically significant 50 (27.5)

bpm beats per minute, SD standard deviation
aOther pain conditions occurred in B 3 subjects, and
included joint pain, groin pain, chest pain, and ligament
strain
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24 and 48 h, 52.8% between 48 and 72 h, and
two of the four subjects that continued to take
the drug after 72 h used 25 mg.

The mean number of doses was 9.16 ± 5.07,
and the mean time between intakes was 11.55 h
between 0 and 24 h, 15.53 h between 24 and
48 h, 14.01 h between 48 and 72 h, and 11.63 h
after 72 h.

Subgroup analyses using generalized additive
models (GAM) to verify the impact of center,
baseline pain intensity, etiology of pain, and

Table 2 Subjects’ and investigators’ satisfaction with
diclofenac epolamine soft gel capsule treatment rated
according to the Pain Treatment Satisfaction Scale (PTSS)
[29]

Variable N (%)

Overall Subject’s Satisfaction in the FAS

(Primary endpoint)

182 (100.0)

Very satisfied 60 (33.0)

Satisfied 105 (57.7)

Neither satisfied nor dissatisfied 10 (5.5)

Dissatisfied 7 (3.8)

Total satisfied 165 (90.7)

95% CI 0.86, 0.95

Overall Subject’s Satisfaction (Per protocol

population)

163 (100)

Very satisfied 53 (32.5)

Satisfied 97 (59.5)

Neither satisfied nor dissatisfied 8 (4.9)

Dissatisfied 5 (3.1)

Total satisfied 150 (92.0)

95% CI 0.88, 0.96

Subject’s Satisfaction on Time to Pain Relief 182 (100.0)

Very satisfied 55 (30.2)

Satisfied 103 (56.6)

Neither satisfied nor dissatisfied 18 (9.9)

Dissatisfied 6 (3.3)

Total satisfied 158 (86.8)

95% CI 0.8190,

0.9173

Subject’s Satisfaction on Amount of Pain

Relief

182 (100.0)

Very satisfied 67 (36.8)

Satisfied 93 (51.1)

Neither satisfied nor dissatisfied 15 (8.2)

Dissatisfied 7 (3.8)

Total satisfied 160 (87.9)

Table 2 continued

Variable N (%)

95% CI 0.83, 0.93

Subject’s Satisfaction on Duration of Pain

Relief

182 (100.0)

Very satisfied 59 (32.4)

Satisfied 91 (50.0)

Neither satisfied nor dissatisfied 25 (13.7)

Dissatisfied 7 (3.8)

Total satisfied 150 (82.4)

95% CI 0.77, 0.88

Subject’s Satisfaction with the form of the

treatment

182 (100.0)

Very satisfied 115 (63.2)

Satisfied 64 (35.2)

Neither satisfied nor dissatisfied 1 (0.5)

Dissatisfied 2 (1.1)

Total satisfied 179 (98.4)

95% CI 0.96, 1.00

Investigator’s Overall Satisfaction Survey 182 (100.0)

Very satisfied 88 (48.4)

Satisfied 81 (44.5)

Neither satisfied nor dissatisfied 8 (4.4)

Dissatisfied 5 (2.7)

Total satisfied 169 (92.9)

95% CI 0.89, 0.97
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age on subjects’ overall satisfaction with treat-
ment found no significant impacts of any of
these factors. Furthermore, no correlations were
detected between subjects’ overall satisfaction,
time to pain relief, PID, and number of doses
used.

Safety

Oral treatment with DHEP 12.5-mg soft cap-
sules was well tolerated, with only two AEs
reported, only one of which was potentially
correlated with treatment (nausea of mild
intensity, self-resolved within 20 min). The
other AE was an asymptomatic COVID-19
infection, considered unrelated to treatment.
There were no significant differences in vital
signs and clinical evaluation of subjects
between Screening/enrolment and at the End of
Study Visit (data not shown).

DISCUSSION

The results from this study show that oral
treatment with diclofenac epolamine soft cap-
sules given at a low dose (DHEP soft gel capsule
12.5 mg) and taking one (12.5 mg) or two
(25 mg) capsules according to the subject’s need
for a maximum of 3 days, was assessed by the
subjects and investigator to be satisfactory,
effective, and safe in patients with mild or
moderate musculoskeletal pain. Ninety-point-
seven percent of patients expressed overall sat-
isfaction with the treatment, and the Investi-
gators were satisfied with the treatment for
92.9% of subjects. Similar satisfaction rates were
registered for time to the onset of pain relief,
amount and duration of pain relief, and satis-
faction with the soft capsule medication form.

The onset of the analgesic effect following
treatment with DHEP soft gel capsules was
rapid; slight pain relief was reported within
30 min from the first intake and complete relief
within 50 min on average. Within 3 h after the
first intake, pain intensity was almost halved,
from a mean baseline VAS of 46.45 to 24.24
after 3 h, a pain intensity difference (PID) of
21.6, corresponding to a mean reduction of
46.5%. Analgesic activity continued to reduceT
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overall pain intensity over time, with a 75%
decrease in VAS pain score after 3 days.

The treatment was also well-tolerated and
safe. Only two AEs were registered during the
study; both were mild and self-resolving. Only
one AE was potentially correlated with treat-
ment (nausea of mild intensity, resolving
within 20 min). Such a safety profile for an oral
NSAID is important, particularly for a medicine
that may be approved for OTC use, as is the case
in Italy for DHEP soft capsules.

Using the lowest dose for the shortest period
to achieve analgesia is vital to an NSAID’s safe
and effective use in treating acute pain [5]. The
findings of our study that show the safety and
efficacy of low-dose, short-duration treatment
with diclofenac epolamine soft gel capsules is
supported by the published evidence of the
analgesic efficacy and safety of other oral low-
dose NSAID preparations [16–20].

Appropriate and validated assessment tools
were used to evaluate pain in the study, includ-
ing the visual analog scale (VAS), considered the
gold standard in everyday practice and all pain
settings [3, 30]. Moreover, patient-reported
outcomemeasures (PROMs) such as VAS and the
PTSS are considered to provide the most accu-
rate, reliable, and relevant evidence of pain and
its intensity, and patient-centered care and
patient participation are playing an increasing
role in achieving healthcare goals [31–35].

Therefore, the results of this study provided
evidence that the majority of subjects were
satisfied or very satisfied with this analgesic
treatment and that the intake of one or two
capsules of DHEP soft gel capsules 12.5 mg is
sufficient to exert a fast, effective, and safe
analgesic activity.

Limitations and Strengths

As the medicinal product under investigation
was a well-known molecule with proven effi-
cacy in different pain conditions, a control
group was not considered necessary in a clinical
study designed to confirm and reinforce the use
of a low-dose NSAID formulation in a real-world
context of different musculoskeletal conditions.
Nevertheless, as a single-arm study that did not

include a control group, it shares the potential
limitations of open-label studies, and no
definitive conclusions on the efficacy of DHEP
soft gel capsule 12.5 mg can be made. It is also
acknowledged that acute, mild, or moderate
musculoskeletal pain may be self-limiting,
regardless of medication. However, the times of
assessment (0–3 h, 0–24 h, 0–48 h, and 0–72 h)
were designed to capture medication-related
analgesic effects, and the methodology was
prospectively designed with inclusion and
exclusion criteria intended to provide a homo-
geneous population in terms of mild-to-mod-
erate acute musculoskeletal pain but across a
broad range of musculoskeletal pain conditions
involving several body areas. The use of patient-
reported outcome measures to assess the effec-
tiveness of the intervention reflects the
increasing use of this method in health care
studies [31–35], and the patient-reported out-
comes in this study were strengthened by
including an Investigator-rated assessment of
how satisfactory the treatment was considered
to be. Together with a high adherence level,
there was broad agreement between subjects
and Investigators on treatment satisfaction.

The Investigator’s selection of the subject
population could be considered a possible
source of selection bias, although stringent
inclusion and exclusion criteria were applied,
and the duration of treatment exposure for
potential AEs to become apparent was limited.
Notwithstanding, low-dose, short-duration
treatment was shown to be effective without
safety concerns.

Despite the study’s limitations, the study
provides support for the real-life effectiveness
and safety of low-dose diclofenac salts. Specifi-
cally, the results support the efficacy and safety
of the low-dose soft capsule formulation of
DHEP in a broadly representative subject pop-
ulation consistent with patients presenting with
acute musculoskeletal pain at emergency
departments or general practice.

CONCLUSIONS

Low-dose (12.5 or 25 mg) oral diclofenac epo-
lamine soft capsules taken on demand up to
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every 4 to 6 h provide rapid and effective anal-
gesic activity in patients with mild or moderate
musculoskeletal pain and are well tolerated.
Subjects report a high level of satisfaction with
treatment, including time to onset of analgesia,
amount and duration of pain relief, and char-
acteristics of the medication form. Similarly, the
study Investigators reported high levels of sat-
isfaction with treatment effectiveness. Diclofe-
nac epolamine soft capsules are a practical
treatment option for patients with mild-to-
moderate acute musculoskeletal pain, and
future controlled studies against an active
comparator would allow further evaluation of
their benefits in this patient population.
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