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ABSTRACT

Introduction: Up to 50% of diabetic patients
with neuropathy suffer from chronic pain,
namely painful diabetic neuropathy (PDN), an
unmet medical need with significant impact on
quality of life. Gabapentin is widely used for
PDN, albeit with frequent dose-limiting effects.
Trazodone, an antidepressant with multi-modal
action, has shown promising results when given
at low doses as an add-on to gabapentin. Upon
previous clinical trials and experimental evi-
dence, a fixed-dose combination (FDC) of both
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compounds, at low doses, was developed for
neuropathic pain.

Methods: This was a phase II, randomized,
double-blind, placebo and reference controlled,
dose-finding, multicenter, international, pro-
spective study. Male and female diabetic patients
aged 18-75 years and affected by PDN were eli-
gible for enrolment. Patients were randomized
(1:1:1:1:2 ratio) to trazodone and gabapen-
tin (Trazo/Gaba) 2.5/25 mg t.i.d. for 8 weeks,
Trazo/Gaba 5/50 mg t.i.d. for 8 weeks, Trazo/
Gaba 10/100 mg t.i.d. for 8 weeks, gabapentin
(Gaba), or placebo (PLB). The aim of the study
was to collect preliminary information on the
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effect of the 3 different FDCs of Trazo/Gaba on
pain intensity based on the 11-point numeric
rating score (NRS) after 8 weeks of treatment.
The secondary objectives were the evaluation
of the percentage of responders, neuropathic
pain symptoms, anxiety, sleep, quality of life,
safety, and tolerability. The primary efficacy
endpoint was evaluated with last observation
carried out forward (LOCF), using an analysis
of covariance (ANCOVA), including treatment
and centers as factors and baseline as covariate
and applying linear contrast test, excluding the
active treatment. Only if the linear contrast test
was significant (p<0.05), the step-down Dunnett
test would be used to determine the minimum
effective dose significantly different from PLB. If
linearity was not verified, an adjusted ANCOVA
model and comparisons with Dunnett test
were performed. Before the application of the
ANCOVA model, the non-significance of interac-
tion treatment per baseline was verified.
Results: A total of 240 patients were included
in the modified intention-to-treat (m-ITT) popu-
lation: 39 in Trazo/Gaba 2.5/25 mg, 38 in Trazo/
Gaba 5/50 mg, 37 in Trazo/Gaba 10/100 mg, 83
in PLB, and 43 in Gaba. After 8 weeks of treat-
ment, changes of the average daily pain score
based on the 11-point NRS from baseline were
—-2.52+£2.31 in Trazo/Gaba 2.5/25 mg group,
-2.24+£1.96 in Trazo/Gaba 5/50 mg group,
-2.46+2.12 in Trazo/Gaba 10/100 mg group,
-1.92+2.21 in Gaba group, and —-2.02+1.95 in
the PLB group. The linear contrast test did not
result in significant differences (p>0.05) among
treatment groups. Consequently, the minimum
effective dose against PLB was not determined.
The multiple comparison with Dunnett adjust-
ment did not show any statistically significant
differences vs. PLB after 8 weeks of treatment:
Trazo/Gaba 2.5/25 mg (95% confidence interval
(CI) -1.2739, 0.2026; p=0.1539); Trazo/Gaba
5/50 mg (95% CI -0.9401, 0.5390; p=0.5931);
Trazo/Gaba 10/100 mg (95% CI -1.0342, 0.4582;
p=0.4471). However, patients receiving the
lowest dose of Trazo/Gaba 2.5/25 mg showed
a statistically significant difference to PLB after
6 weeks of treatment (95% CI -1.6648, —0.2126;
p=0.0116).

Positive results were also found for responder
patients, other items related to the pain, anxiety,

depression, sleep, and quality of life, consist-
ently in favor to the lowest Trazo/Gaba FDC.
Two serious adverse events (SAEs) occurred but
were judged unrelated to the study treatment.
Treatment-emergent adverse events (TEAEs)
were mainly mild-to-moderate in intensity and
involved primarily nervous system, gastrointes-
tinal disorders, and investigations.
Conclusions: The primary end point of the
study was the change from baseline of the aver-
age daily pain score based on the 11-point NRS
after 8 weeks of treatment. While the primary
endpoint was not reached, patients treated with
Trazo/Gaba 2.5/25 mg t.i.d. showed statistically
significant improvement of pain and other
scores after 6 weeks and reported consistent
better results in comparison to PLB on primary
and secondary endpoints for the overall study
duration. According to these results, the lowest
dose of Trazo/Gaba FDC may be the best candi-
date for further clinical development to confirm
the potential benefits of the FDC drug for this
condition.

Clinical Trial Registration: NCT03749642.

Keywords: Trazodone; Painful diabetic

neuropathy

Key Summary Points

The treatment of painful diabetic neuropa-
thy (PDN) still remains an important unmet
medical need.

Low doses of trazodone added to full gabap-
entin dose recently demonstrated improve-
ment in pain and sleep outcomes while being
well tolerated in patients with PDN.

This is a phase II, randomized, placebo-con-
trolled, dose-finding study which aimed to
assess the efficacy and safety of three differ-
ent dosages of Trazo/Gaba fixed-dose combi-
nations (FDCs) in PDN.
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In this phase II randomized controlled trial,
the lowest tested dose of Trazo/Gaba FDC
was able to improve pain and quality of life
compared to placebo (PLB) in patients with
PDN.

INTRODUCTION

Neuropathic pain (NP) is one of the most fre-
quent and persistent forms of chronic pain
worldwide [1, 2]. Epidemiological studies across
specialty and primary care settings indicate
that up to 10% of the global population suffer
from pain of neuropathic features [1, 3]. The
International Association for the Study of Pain
(IASP) defines NP as a subjective pain experi-
ence reflecting a somatosensory nervous system
lesion or disease [4].

Pain associated with diabetic neuropathy
represents one of the most common forms of
chronic NP, being the underlying disease of high
prevalence and incidence; current figures report
around 415 million diabetic patients worldwide
and point out an alarming epidemic growth [5].

It is estimated that 30-50% of diabetic
patients develop a high-morbidity peripheral
polyneuropathy, mostly of the mixed large-
and small-fiber type [6]. Up to 50% of these
individuals suffer from NP, namely painful dia-
betic neuropathy (PDN), mostly characterized
by spontaneous pain that may be associated
with an allodynic component and fluctuating
unpleasant sensory discomfort [5, 7]. PDN (2024
ICD-10-CM Diagnosis Code E11.40) significantly
contributes to the dramatic impact of diabe-
tes, and related multi-organ complications, on
patients’ phyco-physical health. Because of its
high prevalence and detrimental effect on qual-
ity of life, PDN can be conceived as a disease in
itself, which calls for dedicated management in
routine medical practice [5, 6].

Systematic reviews and meta-analyses indi-
cate that over 50% of PDN patients report an
inadequate response to currently approved
drugs (e.g., duloxetine, gabapentinoids, ami-
triptyline). In addition, poor tolerability and
dose-limiting side effects are frequently reported

[5, 6]. Therefore, PDN represents a major medi-
cal unmet need that deserves consistent clini-
cal research to inform current management
approaches, develop better therapeutic solu-
tions, and ultimately raise the quality of stand-
ards of care [5, 6].

Owing to previous clinical reports about
trazodone’s antinociceptive effects in PDN (8,
9], considering the widespread utilization of
gabapentin for PDN [10], and given the lack
of known negative drug-drug interactions
between the two compounds, a new fixed-dose
combination (FDC) with trazodone and gabap-
entin (Trazo/Gaba) was developed by Angelini
Pharma S.p.A.

Trazodone is an antidepressant with a mul-
timodal, multifunctional, and dose-dependent
pharmacological activity; it primarily blocks the
post-synaptic serotonin (5-HT) receptors 5-HT2A
and 5-HT2C and inhibits the presynaptic 5-HT
reuptake transporter [11]. Although gabapenti-
noids are widely used for pain, the exact mode of
action is not fully elucidated. Direct inhibition
of voltage-gated calcium channels by binding to
its a2d-1 subunit with downstream reduction of
presynaptic glutamate release is considered the
critical mechanism [10].

A first phase II randomized, double-blind,
placebo-controlled, multi-center, international,
prospective trial was run to investigate whether
low doses of trazodone administered as add-on
therapy to gabapentin are safe and effective in
PDN [12]. Albeit not statistically significant,
8-week treatment with trazodone 10 mg t.i.d.
added on to gabapentin showed better efficacy
outcomes when compared with a higher dosage
or gabapentin alone.

Upon the hypothesis of shared neural sub-
strates between trazodone and gabapentin for
the antinociceptive effect [12-16], preclinical
studies investigating synergy of a FDC of the
two compounds were carried out [16]. A writh-
ing test coupled with isobolographic analysis
supports the existence of a synergistic effect that
has also been characterized behaviorally in the
chronic constriction injury rodent model [16].
In particular, the study showed that combined
administration of trazodone and gabapentin
is associated with significant antinociceptive

A\ Adis



990

Pain Ther (2024) 13:987-1006

activity at subtherapeutic doses of 0.1-3 and
1-100 mg/kg, respectively.

Consequently, a phase I trial was performed to
assess dose proportionality, drug—drug interac-
tions and safety of different Trazo/Gaba FDCs in
healthy volunteers [17]. The proportionality for
trazodone at doses of 2.5-30 mg and for gabap-
entin at doses of 25-300 mg was investigated
for the first time. Absence of a pharmacokinetic
interaction was shown as well as the good safety
and tolerability profile of the drug.

In the present article, we report the results
of a phase II, randomized, placebo-controlled,
dose-finding study which aimed to assess the
efficacy and safety of three different dosages of
Trazo/Gaba FDCs in PDN.

METHODS

Study Design

This was a randomized, double-blind, placebo
and reference controlled, double-dummy, dose-
finding, parallel-group, multicenter, interna-
tional, prospective study that was performed
in 30 investigational sites in four countries
(Czech Republic, France, Poland, and the
United Kingdom). The EudraCT trial number
was 2018-000133-12, while the Clinical Trial

registration is NCT03749642. The study was
approved by the Competent Authorities and
applicable Ethic Committees of Czech Republic
(State Institute for Drug Control, Thomayerova
nemocnice a IKEM, Ethics Committee Nemoc-
nice Pardubického kraje a.s., Axon Clinical,
Etickd komise CLINTRIAL s.r.0.), France (ANSM
Agence Nationale de Sécurité du Médicament
et des produits de santé and Comité de Protec-
tion des Personnes (CPP) désigné par le systeme
CNRIPH), Poland (Departament Badan Klinic-
znych Produktéw Leczniczych Urzad Rejestracji
Produktow Leczniczych, Wyrobow Medycznych
i Produktow Biobojczych and Komisja Bioetyc-
zna przy Slaskiej Izbie Lekarskiej w Katowicach),
and United Kingdom (Medicines and Health-
care products Regulatory Agency and East of
England—Cambridgeshire and Hertfordshire
Research Ethics Committee) and was conducted
in accordance with Good Clinical Practice guide-
line and ethical standards as laid down in the
1964 Declaration of Helsinki. Written informed
consent (including personal data processing)
was obtained from all individual participants
included in the study prior starting any study-
related procedure. The study consisted of three
main study periods: the screening and wash-out,
the 8-week double-blind investigational treat-
ment period, and the 8-day tapering period, for
a maximum of ten visits (Fig. 1).

Screening 1-week 8-week double blind investigational treatment period V6 8-day
& Wash-out Baseline D56 (+2) | tapering period

Screening V-1 Vo l

visit D7 Baseine | | V1 v2 v3 va Vs AR V7

D 10-15 Before s D7(x1) | |D14(¢1)| D21 (+1)| D28 (+1) | |D 42 (+2)| | End-point D 65 (+1)

before V -1 Visit 0
(or shorter if
wash-out is

not
applicable) Patient daily pain electronic device assessment

Fig. 1 Study design
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Participants

The patients were eligible to enter the study
if the following main inclusion criteria were
met: male or female patient between 18 and
75 years of age (limits included); neuropathic
pain at feet/legs confirmed by DN4 score>4
at screening visit; bilateral distal symmetrical
polyneuropathy confirmed by Toronto Clinical
Neuropathy Scoring System (TCNSS) score> S5
at screening visit; pain persisting or taking pain
medication for neuropathic pain for at least
3 months; diabetic patient (type 1 or 2 diabetes
mellitus) with value of HbA1c<11% at screen-
ing visit and stable antidiabetic medication reg-
imen for>30 days; patient who was currently
not receiving treatment for diabetic neuropathic
pain or patient who was receiving treatment,
with drug/s other than gabapentin, and had
completed the required washout; average daily
pain score >4 based on the 11-point NRS at visit
0, calculated from a minimum of four pain rat-
ings in daily electronic device entries during the
baseline period; women of childbearing poten-
tial with a negative pregnancy test at screen-
ing visit; patients legally capable to give their
consent to participate in the study and avail-
able to sign and date the written informed con-
sent (including personal data processing). Main
exclusion criteria included: known hypersensi-
tivity to trazodone or gabapentin or any excipi-
ents of the test drugs, other form of non-diabetic
distal symmetric polyneuropathy or any other
pain condition that could impair the study end-
points; concomitant treatment with other medi-
cations for pain management; use of trazodone
or gabapentin in the previous 3 months; active
foot ulcer or previous major limb amputation;
glomerular filtration rate (GFR) value<50 ml/
min calculated with Modification of Diet in
Renal Disease (MDRD) formula; significant men-
tal disorders.

At each clinical site, investigators, who were
mainly neurologists with experience in manag-
ing patients suffering from PDN, were respon-
sible for assessing the eligibility of the patients
including diagnosis and all related criteria.

A total of 240 evaluable patients were planned
to be enrolled in the study and randomized to

one of the following treatment groups in dou-
ble-blind condition:

e Group 1: Trazo/Gaba 2.5/25 mg, capsules,
t.i.d. for 8 weeks.

e Group 2: Trazo/Gaba 5/50 mg, capsules, t.i.d.

for 8 weeks.

e Group 3: Trazo/Gaba 10/100 mg, capsules,

t.i.d. for 8 weeks.

e Group 4: Gaba, capsules, administered as per
Summary Product Characteristics (SPC) up to
the maximum dosage of 1800 mg daily.

Group 5: PLB, capsules, t.i.d. for 8 weeks.

After the 8-week treatment period, patients
allocated into the Gaba group started 8 days of
tapering off in double-blind conditions. Thus,
patients allocated in the other groups received
an 8-day tapering period with PLB in order to
maintain the double-blind conditions.

During the study, medications for pain man-
agement, including but not limited to tricyclic
antidepressants, serotonin, and norepinephrine
reuptake inhibitors, other GABA analogue differ-
ent from gabapentin, opioids, mexiletine hydro-
chloride, carbamazepine, phenytoin, valproate
sodium, dextromethorphan, capsaicin, corticos-
teroids, nonsteroidal anti-inflammatory drugs,
skeletal muscle relaxants, benzodiazepines, and
over-the-counter medications with centrally
acting properties were prohibited and had to be
discontinued for a period specific to the taper
schedule (based on five elimination half-lives of
the used medication) before randomization. In
case of need, only paracetamol as analgesic and
aspirin for prophylaxis of myocardial infarction
or transient ischemic attack were allowed.

Randomization and blinding

At visit O (baseline, day 0) patients fulfilling
eligibility criteria were randomly assigned to
receive Trazo/Gaba 2.5/25 mg, or Trazo/Gaba
5/50 mg, or Trazo/Gaba 10/100 mg, or Gaba, or
PLB, in a 1:1:1:1:2 ratio. To randomize patients,
investigators were properly directed to assign the
product following the sequential order of the
randomization number reported on the label of
each patient’s drug package. The randomization
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scheme was a computer-generated sequence.
Before supplying the investigational drug to
clinical sites, all the test drugs were covered in
anonymous DB AA-EL capsules in order to main-
tain the double-blind condition of the study. In
case of a medical emergency, the investigator
was able to unblind the treatment code through
the blinded labels provided by the sponsor.

Study Outcome Measures

The primary end point of the study was the
change from baseline of the average daily pain
score based on the 11-point NRS (“from O=no
pain to 10=worst possible pain”) after 8 weeks of
treatment (visit 6, day 56+2). At baseline and
each subsequent time point, the scores were
averaged from the last seven entries done by
patients in the electronic device, calculated from
a minimum of four pain ratings.

As secondary endpoints, this study assessed
the following parameters: change from base-
line of 11-point NRS at each other visits; % of
responders (defined as=30% and>50% reduc-
tion from baseline of the average daily 11-point
NRS; the neuropathic pain symptoms using the
Neuropathic Pain Symptom Inventory (NPSI)
and BPI-SF; anxiety and depression using the
Hospital Anxiety and Depression Scale (HADS)
and Beck Depression Inventory—Second Edition
(BDI-II); sleep using the Insomnia Severity Index
(ISI); quality of life using the Euroqol-SD-5L
(EQ-5D-5L); safety and tolerability.

Among the pain rating scales, the 11-point
NRS has been extensively used and validated
as pain is always subjective and self-assessment
scale provides the most valid measure of the
experience [18]. BPI-SF has been specifically
validated for PDN [19], while NPSI is a validated
self-questionnaire designed to evaluate the dif-
ferent symptoms of neuropathic pain [20]. BDI-
II consists of 21 items to assess the intensity of
depression in clinical and normal patients [21],
while HADS is commonly used to assess the level
of anxiety and depression that a patient is expe-
riencing [22]. ISI is a seven-item self-reported
instrument measuring the patient’s perception
of his/her insomnia targeting the severity of
symptoms, the consequences of insomnia, as

well as the degree of distress caused by those
difficulties [23, 24]. EQ-5D-5L is based on self-
report of five domains: mobility, self-care, usual
activities, pain and discomfort, anxiety and
depression, plus a visual analogue scale (VAS)
that records the patient’s self-rated health on a
vertical scale [25]. CGI-C provides a global rating
of patient’s improvement [26].

As safety variables, adverse events were moni-
tored throughout the whole study from the sig-
nature of the informed consent up to the last
study visit. A complete physical examination
(including the measurement of vital signs) was
performed at all visits, while laboratory analysis
(hematology, serum chemistry, and urinalysis)
were done at the screening visit, visit 4, and visit
6. Blood and urine samples were analyzed by
the Central Laboratory ACM located in UK and
lab reports were assessed by the investigator.
The patients were also monitored for the car-
diac safety at the screening visit, visit 1, visit 4,
visit 5, and visit 6: 12-Lead ECGs were evaluated
by the Central Cardiac Laboratory Bioclinica
located in US.

Statistical Analysis

The sample size of this study was calculated sup-
posing a linear relationship between dose and
response, using the linear contrast method, with
an unequal allocation, duplicating the PLB arm
to increase the power of the study [27]. A total
of 200 patients with a ratio 2:1:1:1 (80 patients
for the PLB group and 40 for the other Trazo/
Gaba groups) was required to detect a difference
in the primary endpoint, supposing an effect of
-2 for PLB, -2.25 for Trazo/Gaba 2.5/25 mg, -3
for Trazo/Gaba 5/50 mg, and - 3.5 for Trazo/
Gaba 10/100 mg, with a two-tailed confidence
level of 95% a power>85%, assuming a standard
deviation of 2.3 and 20% of withdrawals. Forty
patients were also added for the Gaba group for
assay sensitivity, reaching a total sample size of
240 patients.

For statistical purposes, the safety population
was defined as all randomized patients who
took at least one dose of the study medication,
while the m-ITT population was defined as all
randomized patients who took at least one dose
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of the study medication and having a baseline
and at least one post-baseline NRS evaluation.
The LOCF method was implemented as impu-
tation scheme for missing data in the m-ITT
population.

The primary efficacy endpoint between
Trazo/Gaba and PLB was evaluated in the m-ITT
with LOCEF using an analysis of covariance
(ANCOVA), including treatment and centers as
factors and baseline as covariate and applying
linear contrast test, excluding the active treat-
ment (Gaba). Only if the linear contrast test
was significant (p<0.05), would the step-down
Dunnett test be used to determine the minimum
effective dose significantly different from PLB. If
linearity was not verified (p>0.05), an ANCOVA
model, including treatment and center as fac-
tors and baseline as covariate, and comparisons
with Dunnett test would be performed for the
primary endpoint in the LOCF m-ITT and PP
populations. If statistical assumptions underly-
ing the ANCOVA were not satisfied, an ANOVA
model would be applied. Before the application
of the ANCOVA model, the non-significance of
interaction treatment per baseline was verified.

Furthermore, mixed models for repeated
measures (MMRM) in the m-ITT population
were conducted as supportive analysis on the
primary endpoint.

All secondary efficacy endpoints were
reported descriptively in the m-ITT population.
An ANCOVA or Cochran-Mantel-Haenszel test
was applied, if appropriate. All secondary end-
points and secondary analyses were of explora-
tory nature and therefore no adjustment for
multiplicity was planned.

RESULTS

Patient Disposition and Baseline
Characteristics

The trial was carried out from November 2018
(first patient in) to June 2020 (last patient out),
and 369 patients were evaluated for eligibil-
ity, 129 patients were excluded for different
reasons (111 screening failure, 15 requested to
be excluded, three other reasons), while 240

patients were randomized and received the allo-
cated treatment: 39 in Trazo/Gaba 2.5/25 mg,
38 in Trazo/Gaba 5/50 mg, 37 in Trazo/Gaba
10/100 mg, 83 in PLB, and 43 in Gaba group
(safety population). Three patients in the PLB
group and one patient in the Gaba group were
excluded from the m-ITT population due to
the lack of post-baseline NRS evaluation. Con-
sequently, the m-ITT population included
236 patients (39 in Trazo/Gaba 2.5/25 mg,
38 in Trazo/Gaba 5/50 mg, 37 in Trazo/Gaba
10/100 mg, 80 in PLB, and 42 in Gaba).

Compliance with the study medication was
generally high: 92.3% in Trazo/Gaba 2.5/25 mg,
94.7% in Trazo/Gaba 5/50 mg, 86.5% in Trazo/
Gaba 10/100 mg group, 78.3% in PLB group, and
81.4% in Gaba group, respectively. Four patients
discontinued in the Trazo/Gaba 2.5/25 mg
(10.3%), three in Trazo/Gaba 5/50 mg (7.9%),
five in Trazo/Gaba 10/100 mg (13.5%), 21 in PLB
(25.3%), and eight in Gaba (18.6%), respectively.
Reasons for discontinuation as well as the num-
ber of patients completing the study are reported
in Fig. 2. Patient characteristics (Table 1), neuro-
pathic pain efficacy measures, and other assess-
ments (Table 2) at baseline were similar in each
treatment group and no statistically significant
differences were seen.

Primary Efficacy Result

After 8 weeks (5612 days) of treatment, the
mean +SD average daily pain score based on
the 11-point NRS was reduced in the m-ITT
population from 6.89+1.03 (baseline) to
4.37+£2.14 (V6) in Trazo/Gaba 2.5/25 mg group;
6.96+1.04 (baseline) to 4.72+2.03 (V6) in Trazo/
Gaba 5/50 mg group; 6.91+1.47 (baseline) to
4.45+2.10 (V6) in Trazo/Gaba 10/100 mg group;
and from 7.08+£1.20 (baseline) to 5.06+2.20
(V6) in PLB group. Mean changes of the average
daily pain score based on the 11-point NRS from
baseline to visit 6 were —2.52+2.31 in Trazo/
Gaba 2.5/25 mg group; —2.24+£1.96 in Trazo/
Gaba 5/50 mg group, -2.46+2.12 in Trazo/Gaba
10/100 mg group, and —2.02+1.95 in PLB group
(Fig. 3).

The linear contrast test did not result in
statistically significant difference (p>0.05),
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(N=369)

ASSESSED FOR ELEGIBILITY

EXCLUDED (N=129)
- SCREENING FAILURE (N=111)

- PT REQUESTS TO BE EXCLUDED FROM THE STUDY (N=15)
- POOR COMPLIANCE (N=2)

- OTHER REASONS (N=1)

(N=240)

RANDOMISED

ALLOCATED TO ALLOCATED TO ALLOCATED TO ALLOCATED TO ALLCCATED TO
TRAZO/GABA 2.5/25 TRAZO/GABA 5/50 TRAZO/GABA 10/100 PLACEBO GABAPENTIN
MG AND RECEIVED MG AND RECEIVED MG AND RECEIVED AND RECEIVED AND RECEIVED
ALLOCATED ALLOCATED ALLOCATED ALLCCATED ALLOCATED
INTERVENTION INTERVENTION INTERVENTION INTERVENTION INTERVENTION
(N=39) (N=38) (N=37) (N=83) (N=43)

DISCONTINUED
INTERVENTION (N=3)

DISCONTINUED
INTERVENTION (N=4)

PROLONGATION (N=2)
- OTHER REASONS (N=1)

PROLONGATION (N=2)

DISCONTINUED
INTERVENTION (N=5)

REQUESTED TO BE - REQUESTED TO BE - REQUESTED TO BE FROM THE STUDY (=8) - REQUESTED TO BE
EXCLUDED FROM THE EXCLUDED FROM THE EXCLUDED FROM THE < PT SHOWING QTGF EXCLUDED FROM THE
STUDY (N=1) STUDY (N=1) STUDY (N=1) PROLONGATION (=8) STUDY (N=2)

- PT SHOWING QTCF - PT SHOWING QTCF - PT SHOWING QTCF - PT SHOWING QTCF

PROLONGATION (N=4)

DISCONTINUED
INTERVENTION (N=21)

DISCONTINUED
INTERVENTION (N=8)

- REQUESTED TO BE EXCLUCED

- PT ERRGNEOUSLY ENROLLED
~N=2)

- ADVERSE EVENT (N=1)

- PROHIBITED MECACATION (N=1)
- CTHER REASCNS (N=1}

PROLONGATION (N=3)

- ADVERSE EVENT (N=2)
- PT ERRONEOUSLY
ENROLLED (N=1)

COMPLETED
(N=35)

COMPLETED

(N=35) (N=32)

Fig.2 Patient disposition. Trazo/Gaba trazodone/gabapentin

consequently the step-down Dunnett test was
not performed to estimate the minimum effec-
tive dose in comparison to PLB.

Although no statistically significant differ-
ences vs. PLB were reached at visit 6 by the
multiple comparisons with Dunnett adjust-
ment (Trazo/Gaba 2.5/25 mg (95% CI -1.2739,
0.2026; p=0.1539); Trazo/Gaba 5/50 mg (95%
CI -0.9401, 0.5390; p=0.5931); Trazo/Gaba

COMPLETED

COMPLETED
(N=62)

COMPLETED
(N=35)

10/100 mg (95% CI -1.0342, 0.4582; p=0.4471),
a greater pain reduction was observed starting
from visit 3 in patients receiving Trazo/Gaba
2.5/25 mg in comparison to the other treatment
groups, with a clear separation from the effect
shown in PLB and Gaba groups. In addition, at
visit 5 (week 6) a statistically significant differ-
ence was reported in favor of the lowest dosage

A\ Adis



Pain Ther (2024) 13:987-1006

995

Table 1 Bascline characteristics in the safety population

Trazo/ Trazo/Gaba  Trazo/Gaba PLB (»=83) Gaba(n=43) p
Gaba2.5/25 5/50 (n=38) 10/100
(n=39) (n=37)
Age (years), mean 61.74 (8.54) 61.29(8.53) 61.62(9.17) 63.02(8.84) 63.74(8.38)  0.6323
(SD)
Gender, mean (%)
Male 24 (61.5) 20 (52.6) 18 (48.6) 43 (51.8) 22(51.2) 0.5926
Female 15 (38.5) 18 (47.4) 19 (51.4) 40 (48.2) 21 (48.8)
Race, mean (%)
White 39(100.0)  38(100.0)  37(100.0) 82 (98.8) 43(100.0) 05643
DN4 score, mean 7.3 (1.61) 7.1 (1.65) 7.6 (1.65) 7.2 (1.54) 7.3 (1.46) 0.6252
(SD)
TCNSS score, mean  16.8 (4.59) 163 (3.84)  166(425)  167(3.98)  169(3.89)  0.9629
(SD)
PCS score, mean 18.2(9.93) 19.1 (10.63)  167(11.27)  17.4(12.15) 162(1178)  0.8085
(SD)
Concomitant disease, 7 (%)
Diabetes 39(100.0)  38(100.0)  37(100.0)  83(100.0) 43 (100.0)
Hypertension 30 (17.4) 30 (14.5) 25(13.8) 64 (14.8) 38 (17.4)
Hypercholester- 8 (4.7) 7 (3.4) 6(3.3) 18 (4.2) 6(2.8) -
olemia
Hyperlipidemia 7 (4.1) 8(3.9) 7(3.9) 8(1.8) 6(2.8)
Obesity 6(3.5) 12 (5.8) 12 (6.6) 19 (4.4) 4(1.8)
HbAlc (%), mean  7.17(1.12)  7.56(1.28)  698(150)  731(123)  726(124) -
(SD)
GFRvalue (ml/min) 9146 (30.17) 8029 (15.73) 82.22(1826) 82.27(18.56) 82.35(19.95) -
(ml/min/1.73 m?)
mean (SD)
QTcFvalue (ms),  420.69 (15.85) 424.21 (16.03) 423.95 (18.11) 426.74 (16.11) 42551 (19.25) —
mean (SD)

of Trazo/Gaba 2.5/25 mg in comparison to PLB
(95% CI-1.6648, -0.2126; p=0.0116).

For primary endpoint, the measures of effect
size are calculated as Cohen’s d, and they
resulted in: 0.25 for the Trazo/Gaba 2.5/25 mg,
0.11 for Trazo/Gaba 5/50 mg, and 0.23 for Trazo/
Gaba 10/100 mg dose, respectively.

Interestingly, a similar trend between PLB and
Gaba group was also observed during the treat-
ment period.

Furthermore, a MMRM was conducted as sup-
portive analysis on the primary endpoint in the
m-ITT population to evaluate changes of the
average NRS daily pain score in time and across
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Table 2 Efficacy measures at baseline in m-ITT population

Trazo/ Trazo/Gaba Trazo/Gaba  PLB (2=80)" Gaba (n=42)
Gaba2.5/25 5/50 (»=38) 10/100
(n=39) (n=37)*

11-point NRS, mean (SD) 6.89(1.03)  696(1.04) 691(147)  7.08(120)  6.68(1.40)

BPI-SF

Pain at its worst in the last 24 h (item 3),  7.21 (1.23) 7.32(1.42)  7.17 (1.76) 7.27 (1.35) 6.81 (1.40)
mean (SD)

Pain at its least in the last 24 h (item 4),  4.50 (1.66) 5.21(1.91)  4.89(2.35) 5.10(1.96)  4.60(1.87)
mean (SD)

24-h average pain (item 5), mean (SD) 5.89 (1.23) 6.16(1.31)  6.11(1.63) 6.22(145)  5.71(1.38)

Pain right now (item 6), mean (SD) 5.76 (1.79) 6.00(1.89)  6.03(1.87) 6.44(1.88)  5.26(2.22)
Pain relief provided in the last 24 h (item  18.68 (21.20) 16.84 (25.69) 15.00 (20.49) 13.97 (20.79) 18.81
8), mean (SD) (24.32)

How much the pain impacted in the last 24 h on

General activity (item 9A), mean (SD)  5.39 (1.78) 5.79(1.58)  5.22(2.37) 547 (2.11)  5.26(2.12)
Mood (item 9B), mean (SD) 4.66(2.25) 453(2.01)  4.42(2.82) 433(2.62)  4.21(2.63)
Walking ability (item 9C), mean (SD)  5.37(2.39)  5.39(1.78)  5.22(2.13) 5.44(2.62)  5.57(2.07)
Normal work (item 9D), mean (SD) 5.55(2.16)  529(1.78)  5.33(2.51) 5.33(2.53)  5.21(2.01)
Relations with other people (item 9E),  3.37 (2.34)  3.61(2.22)  2.97(2.48) 322 (271)  3.07(2.35)
mean (SD)
Sleep (item 9F), mean (SD) 5.42(2.70) 537 (244)  5.08(2.83) 497 (2.74)  5.10(2.13)
Enjoyment of life (item 9G), mean (SD) 4.58 (231)  4.03(2.05)  3.56 (2.60) 4.09(2.83)  3.43(245)
NPSI total score, mean (SD) 52.89 (18.24) 50.11(15.74) 51.61(19.88) 49.87 (19.31) 44.86
(17.79)
BDI-II total score, mean (SD) 9.05(8.70) 679 (6.69)  4.33 (4.68) 6.03(7.78)  5.33(5.23)
HADS
Anxiety score, mean (SD) 5.61(4.08)  537(3.93) 4.56(3.32) 433(3.81)  4.52(4.06)
Depression score, mean (SD) 476(3.89)  4.08(345)  4.08(3.43) 427(3.62)  3.60(3.27)
IST total score, mean (SD) 8.89(579)  939(559) 8.19(6.62) 8.67 (6.64)  8.79(5.69)

“For BPI-SF, NPSI, BDI-II, HADS, ISI: 1 patient in Trazo/Gaba 2.5/25 mg, 1 patient in Trazo/Gaba 10/100 mg, and 2
patients in PLB group were non included since no 8-week post-baseline evaluation is available

treatments. A statistically significant difference Similarly, a numerically but non-signifi-
was detected for treatment vs. time (p<0.05) cantly larger proportion of patients in Trazo/
with promising trends observed at visit 1 and Gaba 2.5/25 mg compared to the other groups
visit 5 (Table 3). achieved >30% and >50% reduction from base-

line in 11-point NRS at visit 6 (Table 4).
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Trazo/Gaba 2.5/25mg —@=—Trazo/Gaba 5/50mg =—@==Trazo/Gaba 10/100mg e=@==Placebo ==@= Gabapentin

V4 V5 V6

week 4 week 6 week 8

Primary Endpoint at Visit 6

Trazo/Gaba 2.5/25mg vs Placebo: p= 0.3729
Trazo/Gaba 5/50mg vs Placebo:  p= 0.9239
Trazo/Gaba 10/100mg vs Placebo: p= 0.8135
Gabapentin vs Placebo: p= 0.8005

Trazo/Gaba 2.5/25mg vs Placebo
at V5: p=0.0116

Fig.3 Mean change of average daily pain score based on
11-point NRS from baseline in the m-ITT with LOCF
population. 17-point NRS (“from 0 =no pain to 10 =worst

Secondary Efficacy Results

Results from the analysis of items of the BPI-SF
confirmed a promising trend for Trazo/Gaba
FDC, especially for the lowest dose (2.5/25 mg).
Interestingly, after 4 weeks of treatment, the
mean changes+SD were: -2.35+2.45 in Trazo/
Gaba 2.5/25 vs. -1.27+2.65 in PLB for the item
9C (“how much the pain interfered, during the past
24 h, with the patient’s walking ability”) (95%
CI -2.0166, -0.2867; p=0.0093); —-2.76+2.24
in Trazo/Gaba 2.5/25 vs. -=1.35+2.62 in PLB
for item 9D (“how much the pain interfered with
the patient’s normal work”) (95% CI -2.1395,
-0.5077; p=0.0016); and -2.81+£2.51) in
Trazo/Gaba 2.5/25 vs. —=1.53+3.17 in PLB for
item 9F (“how much the pain interfered with
the patient’s sleep”) (95% CI —0.9815, 0.4638;
p=0.0354). All these differences were statisti-
cally significant (p<0.05).

A reduction in the NPSI total score as com-
pared to baseline was observed at scheduled
visits in all treatment groups, with consistent
better trend observed in Trazo/Gaba 2.5/25 mg
group (Fig. 4). In addition, the analysis of each

possible pain”), LOCF last observation carried forward,
NRS numeric rating scale, Trazo/Gaba trazodone/gabap-
entin

single item of NPSI revealed significant p value
in favor of Trazo/Gaba 2.5/25 vs. PLB for the
item Q9 (pain provoked or increased by pressure)
after 8 weeks of treatment (95% CI —1.9488,
-0.09653; p=0.03006) (Fig. 5).

Also, the analysis of BDI-II, HADS, and ISI
showed a reduction of the scores in all treat-
ment groups from baseline to 8 weeks of treat-
ment. Although no statistically significant dif-
ferences were observed, the most promising
trends were in favor of the lowest dose of Trazo/
Gaba 2.5/25 mg in comparison to PLB, except
for HADS scores for whom the higher dose of
Trazo/Gaba (10/100 mg) showed the best one.

In a consistent way, the patient’s self-rated
health of the quality-of-life EQ-5D-SL high-
lighted a statistically significant improvement
in patients treated with Trazo/Gaba 2.5/25 mg
in comparison to PLB after 8 weeks as reported
in Fig. 6 (95% CI 1.2213, 14.3421; p=0.0203).
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Table 3 MMRM on the average daily pain score based on the 11-point NRS from baseline to visit 6 in m-ITT with LOCF

population
Treatment group NRS NRS NRS NRS NRS NRS NRS Treatment X visit  p value*
meanat meanat meanat meanat meanat meanat mean at
VO Vi1 V2 V3 V4 V5 V6
Gaba 6.68 5.69 5.42 5.39 5.26 4.99 4.59 - -
PLB 7.08 6.40 5.93 5.69 5.44 5.26 4.87 - -
Trazo/Gaba 691 6.03 5.71 5.12 5.02 4.58 431 - -
10/100 mg
Trazo/Gaba 6.89 6.02 5.39 5.11 4.87 4.08 4.07 - -
2.5/25 mg
Trazo/Gaba 6.96 6.33 5.72 5.71 S5.44 4.86 4.62 - -
5/50 mg
Treatment X time 0.0134
_ _ _ - - - - Treatment X visit 0 0.5610
- - - - - - - Treatment x visit 1  0.1435
- - - - - - - Treatment x visit 2 0.3822
- - - - - - - Treatment X visit 3 0.2436
- - - - - - - Treatment X visit 4 0.4224
- - - - - - - Treatment x visit 5 0.1353
_ _ - - - - - Treatment X visit 6 0.6365

"Mixed model repeated measures conducted using PROC MIXED with unstructured type of variance/covariance matrix

Table 4 Percentage of responders in m-ITT population with LOCF

m-ITT with LOCF population Trazo/ Trazo/Gaba Trazo/Gaba  PLB (z=80) Gaba(z=42) pvalue
Gaba2.5/25 5/50 (2=38) 10/100
(n=39) (n=37)
Responder 30%, 7 (%) 20 (51.3) 18 (47.4) 19 (51.4) 34 (42.5) 14 (33.3) <0.05*
Responder 50%, 7 (%) 14 (35.9) 10 (26.3) 13 (35.1) 23(28.8) 8(19.0)

*Variables were compared by Cochran—Mantel-Haenszel test

Safety and Tolerability Results

A total of 240 patients were included in the
safety analysis. Two SAEs judged not related to
the study treatment occurred during the trial.

A total of 165 TEAEs were recorded during the
study, as displayed in Table 5.

The most frequent TEAEs involved principally
the investigations (21 events: two in Trazo/Gaba
2.5/25 mg, three in Trazo/Gaba 5/50 mg, four
in Trazo/Gaba 10/100 mg, ten in PLB, and two
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-30 Trazo/Gaba 2.5/25mg vs Placebo at V6: p= 0.0845

Trazo/Gaba 2.5/25mg —®-—Trazo/Gaba 5/50mg

Fig.4 NPSI total score mean change from baseline
(m-ITT with LOCF population). LOCF last observation
carried forward, 7-ITT modified intention to treat, NPSI/

—@—Trazo/Gaba 10/100mg =—@==Placebo =@= Gabapentin

Neuropathic Pain Symptom Inventory, TRAZ0O/GABA
trazodone/gabapentin

-0,5

-15

-2,5

-3,5

Trazo/Gaba 25/25mg vs Placebo at V6: p=0.0306

Trazo/Gaba 2.5/25mg —®—Trazo/Gaba 5/50mg =—@=—Trazo/Gaba 10/100mg =@=Placebo =—@= Gabapentin

Fig.5 NPSI item 9 mean change from baseline (m-ITT
with LOCF population). Item 9 of NPSI: pain provoked
or increased by pressure. LOCF last observation carried

in the Gaba group) followed by gastrointes-
tinal disorders (13 events: four in Trazo/Gaba
2.5/25 mg, two in Trazo/Gaba 5/50 mg, one in
Trazo/Gaba 10/100 mg, three in PLB, and three
in the Gaba group) and nervous system disorders

forward, 7-ITT modified intention to treat, NPSI Neu-
ropathic Pain Symptom Inventory, TRAZ0O/GABA trazo-
done/gabapentin

(12 events: four in Trazo/Gaba 2.5/25 mg, four
in Trazo/Gaba 5/50 mg, one in the Trazo/Gaba
10/100 mg, two in PLB, and two in the Gaba
group), as summarized in Table 6.
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week 4

vo
Trazo/Gaba 2.5/25mg —@-—Trazo/Gaba 5/50mg
Fig.6 EQ-5D-5L health today total score mean change

from baseline (m-ITT with LOCF population). EQ-
SD-5L EuroQol-5D-5L, LOCF last observation carried

Table 5 Overall summary of TEAE:s in the safety population

Trazo/Gaba 2.5/25mg vs Placebo at V6: p=0.0203

v4

~—@—Trazo/Gaba 10/100mg =—@=Placebo

week 8

Vé

~—&— Gabapentin

forward, m-ITT modified intention to treat, TRAZO/
GABA trazodone/gabapentin

Trazo/Gaba Trazo/Gaba Trazo/Gaba PLB (»=83) Gaba (=43)
2.5/25 (n=39) 5/50 (n=38) 10/100 (2=37)
TEAE, 7 (%) 29 (17.6) 44(26.7) 20 (12.1) 40 (24.2) 32 (19.4)
SAE, 7 (%) 0(0) 1(0.6) 0(0) 1(0.6) 0(0)
Patients with TEAE, 7 (%) 15 (15.5) 21 (21.7) 11(11.3) 32 (33.0) 18 (18.6)
TEAE leading to discontinua- 2 (1.2%) 3(1.8%) 3(1.8%) 14 (8.5%) 10 (6.1%)
tion, 7 (%)
The safety review of laboratory (blood and DISCUSSION

urine) analysis, vital signs, ECG, and physical
findings did not show any significant clinical
effect of the study treatments. Some clinically
significant alterations were mainly related to
the underlying or concomitant diseases.

Overall, a favorable safety profile of the
FDCs containing trazodone and gabapentin
was demonstrated in this study.

We conducted a phase II multi-centric RCT to
investigate safety and efficacy of a novel FDC
with trazodone and gabapentin developed by
Angelini Pharma S.p.A. Trazodone is a well-
known antidepressant drug with a multi-modal
mechanism of action, which was suggested as
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Table 6 Summary of the most frequent TEAEs (= 5%) by system organ class
TEAEs Trazo/ Trazo/Gaba Trazo/Gaba  PLB (2=83) Gaba (z=43)
Gaba2.5/25 5/50 (2=38) 10/100
(n=39) (n=37)

Gastrointestinal disorders

Abdominal pain upper, 7 (%) 2(6.9) 2 (4.5) 0(0) 1(2.5) 2(6.3)

Diarrhea, 7 (%) 2(6.9) 0(0) 1(5) 2(5) 1(3.1)
General disorder

Peripheral swelling, 7 (%) 0(0) 3(6.8) 0(0) 0(0) 0(0)
Infections and infestations

Nasopharyngitis, 7 (%) 0(0) 2 (4.5) 1(5) 1(2.5) 3(6.3)

Upper respiratory tract infection 0(0) 3(6.8) 0(0) 0(0) 0(0)
Investigations

Electrocardiogram QT prolonged, 7 (%) 2 (6.9) 3(6.8) 4(20) 10 (25) 2(6.3)
Musculoskeletal and connective tissue disorders

Pain in extremity, 7 (%) 1(3.4) 1(2.3) 1(5) 1(2.5) 2(63)
Nervous system disorders

Headache, 7 (%) 3(10.3) 2 (4.5) 0(0) 1(2.5) 0(0)

Insomnia, 7 (%) 0(0) 1(2.3) 0(0) 0(0) 2(63)

Somnolence, 7 (%) 1(3.4) 1(2.3) 1(5) 1(25) 0(0)
Vascular disorder
Hypertension, 7 (%) 0 (0) 0(0) 1(5) 0(0) 2(6.3)

an alternative treatment for pain relief by NICE
clinical guideline Neuropathic pain—pharmacolog-
ical management, while gabapentin is a licensed
drug widely used for the treatment of neuro-
pathic pain [28]. Low doses of trazodone have
already been used in previous studies in the
neuropathic pain setting [8, 9]. In addition, the
result of a recent RCT suggested the potential
benefit of a low dose of trazodone administered
on top of gabapentin as background therapy
in patients affected by PDN [12]. Eventually,
experimental studies point out a synergistic
interaction between low-dose Trazo/Gaba FDC
[13-16].

The treatment group Trazo/Gaba 2.5/25 mg
shows the greatest pain reduction magnitude
in the time frame between Visit 3 and 5 when

compared to all other study arms, especially
Gaba alone and PLB, with such a difference
being statistically significant against PLB at
Visit 5 (p<0.05). This result is consistent with
the analysis of responders, defined as patients
who achieved at least 30% or 50% of reduction
in the 11-point NRS pain score from baseline to
visit 6. Furthermore, patients treated with Trazo/
Gaba 2.5/25 mg consistently reported favorable
trends on several items of BPI-SF (especially
those describing how the pain can impair differ-
ent aspects of the patient’s daily life), depression
(BDI-II), neuropathic pain symptoms (NPSI),
sleep (ISI), and quality of life (EQ-5D-5L).

A favorable safety profile of Trazo/Gaba FDC
was demonstrated in this study, with a frequency
of AEs - including laboratory tests, vital signs,
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ECG parameters, and physical evaluation — simi-
lar across treatment and PLB groups. The lowest
dose of 2.5/25 mg t.i.d. showed lower incidence
of AEs than expected by using Gaba alone and it
was well tolerated even in patients with a high
number of comorbidities and concomitant med-
ications with no signal of detrimental drug-drug
interactions.

Safety and tolerability data found in the
present RCT suggest that all the three dosages
of Trazo/Gaba FDCs are not associated with
clinically meaningful risk of QT prolongation
or other cardiovascular AEs. This observation
holds considerable clinical value given the high
rates of cardiovascular comorbidity in diabetic
patients as well as the risk of dose-dependent QT
interval prolongation with antidepressants used
for chronic pain, either approved or off-label.
Such an observation is of higher relevance if
considering the pathological condition in ques-
tion, i.e., diabetic chronic pain, which has a
high prevalence among older adults — a popula-
tion in which QT interval prolongation is more
likely to occur [29].

Overall, although the primary efficacy end-
point was not reached in the present RCT, statis-
tically significant results alongside various and
consistent trends encourage further investiga-
tion of the Trazo/Gaba FDC for NP. Eventually,
the results of this RCT are backed up by previous
experimental findings, suggesting that synergy
between trazodone and gabapentin is likely to
occur at the least doses while higher dosages
do not bring about additional benefit [16, 17,
30]. Moreover, we argue that the positive trend
toward a mood and sleep quality improvement
effect (as indicated by specific validated tools
utilized in the present RCT) suggests that the
Trazo/Gaba FDC may help improve multidimen-
sional aspects of diabetes such as pain, insom-
nia, and depressive-like disturbances.

In summary, the drug investigated in this trial
for PDN matches all the key “requirements”
behind the rationale of a FDC formulation,
including unique pharmacodynamic advantages
due to complementary mode of action and syn-
ergistic effect. Moreover, fewer side effects and
harmful drug-drug interaction are expected with
the usage FDC formulation. In particular, better
safety represents one the cornerstones of FDC

strategies — especially when targeting patients
with comorbidities and polytherapy.

As already mentioned, it is estimated that
up to 50% of diabetic patients suffer from PDN
and that, despite the fact that several drugs are
approved for this indication, the efficacy results
and tolerability are still unsatisfactory for almost
half of the patients. For this reason, PDN is still
considered a major medical and patients’ unmet
need.

Results of this phase dose-finding II study,
thus not designed to demonstrate efficacy, are
intriguing because they suggest that very low
doses of trazodone and gabapentin, adminis-
tered as FDC, might be effective in reducing pain
and increase quality of life and other associated
symptoms in patients with PDN. Obtaining
such promising results, with doses that are one-
tenth of the regular dose of the SOC gabapentin
(active control), might represent an improve-
ment in the benefit/risk ratio of available treat-
ment options.

The present RCT is not free from caveats and
issues typically affecting the clinical develop-
ment of drugs for chronic neuropathic pain
- including concomitant psychological factors
and lack of biomarker-based: eligibility criteria,
phenotypic profiling and outcome measures
(to name a few) — which are all likely to influ-
ence treatment outcomes and may account for
the moderate trial outcomes and dilute results
through large placebo responses [31, 32]. In line
with this concern, we carried out the analysis
of assay sensitivity, which did not reveal differ-
ences between gabapentin and placebo on pri-
mary endpoint and the majority of secondary
endpoints, confirming how relevant the placebo
effect in this setting can be [33]. Because of the
underpowered total sample size, we could not
control comparison analysis by psychological
factors such as mood, anxiety, and sleep disoz-
ders, which may impact subjective response to
pharmacological treatments [34].

Last but not least, the fragmented understand-
ing of the pathophysiological mechanisms and
related neural substrates of NP and PDN repre-
sent one of the greater hurdles toward the devel-
opment of drugs with predictable benefit; it is
currently hypothesized that the initial soma-
tosensory nervous system lesion or disease sets
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off and sustains disordered nociceptive signal
transmission coupled with maladaptive cen-
tral processing and multi-level integration [4,
7]. Along this conceptual framework lies the
opportunity of Trazo/Gaba FDC and its putative
innovative mode of action for NP. Although a
tull mechanistic interpretation of the synergy
calls for extensive studies, preliminary experi-
mental data suggest a potential role of 5-HT2A
and the mGLU2/3 heterodimer since both recep-
tors co-localize in rodent spinal cord synapto-
somes (and brain areas) and reciprocally interact
in antagonistic fashion [13, 14]. In the spinal
cord, the mGlu2/3-5-HT2A receptors crosstalk
was impaired in conditions recapitulating neu-
ropathic pain dynamics, which recovered by
antagonizing the 5-HT2A counterpart of the
receptor-receptor complex [13, 14]. Finally, a
strong synergic effect was observed when sub-
optimal doses of trazodone were associated with
suboptimal doses of gabapentin [16].

Limitations of the Study

This is the first trial assessing the efficacy and
safety of Trazo/Gaba FDC in patients with PDN.
The small sample size of this phase II, five-arm
study was probably insufficient to demonstrate
the primary endpoint. Further investigation is
needed to confirm the preliminary observation
of this study. Following studies can be designed
capitalizing these results in both selecting the
most promising dosage of Trazo/Gaba FDC and
in calculating the most appropriate sample size.
In this trial, we also applied stringent ECG
safety criteria, thus probably causing the high
frequency of discontinuation for the QT pro-
longation. At each study visit, the QT interval
was calculated and corrected according to Fri-
dericia’s correction formula. Any Fridericia’s
correction formula value>450 ms (male) or
470 ms (female) resulted in patient discontinu-
ation, though no patient reported any cardiac
symptoms or signs. This aspect should be taken
into account in designing further investigation
without comprising the safety of the patients.

CONCLUSIONS

This was the first RCT investigating the efficacy
and safety of three different doses of Trazo/
Gaba FDCs compared with Gaba alone and
PLB in patients with PDN. While the primary
endpoint was not reached, the results seem to
support the choice of the lowest dose of Trazo/
Gaba FDC as the dose with the better benefit/
risk ratio. Results observed in both primary and
secondary endpoints as well as on spanning neu-
ropathic symptoms, sleep issues, mood distur-
bances, and quality of life are in fact consistent
and coherent. Taken together, and in light of
experimental data in animal models of neuro-
pathic pain, efficacy and safety profile shown in
this trial support further clinical investigation of
Trazo/Gaba 2.5/25 mg as a promising candidate
drug for diabetes patients with neuropathy as
comorbidity.
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