
ORIGINAL RESEARCH

Efficacy and Safety of Pregabalin Prolonged Release–
Etoricoxib Combination Compared to Etoricoxib
for Chronic Low Back Pain: Phase3, Randomized
Study

Amit B. Yeole . G. Sree Ranga Lakshmi . C. J. Selvakumar .

Vijay G. Goni . C. L. Nawal . Bhanoth J. Valya . Brijesh J. Patel .

Rohit D. Patel . Eknath D. Pawar . Ranajit Panigrahi . Ashish Y. Kumar .

Shrinivas S. Shintre . Prashant H. Devkare . Shruti K. Dharmadhikari .

Sanjay Y. Choudhari . Maulik S. Doshi . Suyog C. Mehta .

Sadhna J. Joglekar

Received: July 14, 2022 /Accepted: September 14, 2022 / Published online: October 12, 2022
� The Author(s) 2022

ABSTRACT

Introduction: Currently available treatments
for chronic lower back pain (CLBP) do not
adequately address both nociceptive and

neuropathic components of pain. We evaluated
efficacy and safety of fixed-dose combination
(FDC) of low-dose pregabalin prolonged release
75 mg–etoricoxib 60 mg to address both pain
components.
Methods: This randomized phase 3 trial con-
ducted at 12 centres across India evaluated
efficacy (based on mean change in numeric
rating scale [NRS], Roland–Morris disability
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questionnaire [RDQ], visual analogue scale
[VAS], patient global impression of improve-
ment [PGI-I], clinical global impression of
improvement [CGI-I] and rescue medication
consumption) and safety of FDC in comparison
to etoricoxib alone in adult patients with CLBP.
Treatment duration was 8 weeks.
Results: Of the 371 patients screened, 319 were
randomized and considered for efficacy and
safety analysis. Both treatment groups had no
significant difference in terms of demography
and baseline disease characteristics. Signifi-
cantly better outcomes with FDC compared to
etoricoxib were observed at week 4 onwards. At
week 8, both groups showed significant reduc-
tion in mean NRS score from baseline
(- 4.00 ± 1.65 in FDC; - 2.92 ± 1.59 in etori-
coxib) with mean NRS score being significantly
less in the FDC group compared to etoricoxib
group (3.26 ± 1.56 vs 4.31 ± 1.56; p\ 0.0001).
The FDC was more effective than etoricoxib in
terms of significantly greater reduction in RDQ
score (- 9.28 ± 4.48 vs - 6.78 ± 4.34;
p\0.0001) and VAS score (- 37.66 ± 18.7 vs
- 28.50 ± 16.31; p\0.0001) at week 8. The
FDC was also better in terms of significantly
more patients reporting their condition as ‘very
much better’ (36.9% vs 5.0%; p\0.0001) and
clinicians reporting patient’s condition as ‘very
much improved’ (36.3% vs 5.7%; p\ 0.0001).
Overall, study medications were well tolerated.
Conclusion: FDC of pregabalin and etoricoxib
provided significant benefits in reducing pain
and improving functional status compared with
etoricoxib alone in patients with CLBP. Prega-
balin prolonged release–etoricoxib FDC could
be one of the treatment options for early and
sustained pain relief and improvement in
quality-of-life in treating CLBP as it addresses

both neuropathic and nociceptive components
of pain.
Trial Registration: CTRI/2018/10/015886.

PLAIN LANGUAGE SUMMARY

Low back pain is one of the most common
causes of loss of productivity worldwide. About
60% of Indians suffer from low back pain at
some point. Low back pain that persists for
more than 3 months is classified as chronic low
back pain which mostly includes both noci-
ceptive and neuropathic components.
Monotherapies, if prescribed, are not com-
pletely effective, as they generally only target
either nociceptive or neuropathic components
of pain. Multiple drugs are usually needed at
multiple times a day, at higher doses for optimal
effectiveness, and in most cases they have sig-
nificant side effects if taken over prolonged
periods and also add to the pill burden. To
minimize treatment-associated adverse effects,
and to increase treatment compliance, while
addressing both the components of pain, we
developed a fixed-dose combination of low-dose
pregabalin prolonged release and etoricoxib. A
phase 3 trial was designed to assess the efficacy
and safety of the fixed-dose combination in
comparison with etoricoxib alone in treating
chronic low back pain. The combination
demonstrated statistically and clinically signifi-
cant improvement in patient-reported out-
comes—pain, functionality and quality of life—
as early as 4 weeks after starting the medication.
No severe or serious adverse effects were repor-
ted. Thus, the combination of low-dose prega-
balin prolonged release and etoricoxib could
provide an option for optimal management of
chronic low back pain. This would provide
multiple benefits, such as addressing both
nociceptive and neuropathic components of
chronic low back pain, reducing drug-related
adverse effects because of low dose, reducing
pill burden and thereby increasing drug
compliance.
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Key Summary Points

Why carry out this study?

With an annual prevalence of 15–45%,
chronic low back pain (CLBP) is one of the
leading causes of ‘‘years lived with
disability’’, ‘‘disability-adjusted life years’’
and loss of productivity globally. Optimal
CLBP management requires multiple
drugs for addressing both the nociceptive
and neuropathic components of pain.
Currently available drugs do not address
both these components adequately.

The purpose of this study was to assess a
fixed dose combination (FDC) of
pregabalin and etoricoxib that could
adequately address both components of
CLBP at low doses, thereby minimizing
the side effects of higher doses of multiple
drugs.

What might be learnt from this study?

This randomized, multicentre, phase 3
study has helped in understanding the
potential clinical benefits of a fixed-dose
combination of low-dose pregabalin with
etoricoxib compared to etoricoxib alone.

What were the study outcomes?

The study showed that FDC of low-dose
pregabalin prolonged release and
etoricoxib was significantly more effective
compared to etoricoxib alone in
decreasing pain, increasing functionality
and improving the overall quality of life
(QoL) of patients with CLBP, without any
serious adverse events. The changes
observed within the two groups for
multiple efficacy parameters measured
were clinically and statistically significant
and suggest superiority of the FDC over
etoricoxib alone (p\ 0.0001).

How might this affect future treatment?

The results of this study provide evidence
for a new therapeutic option in the form
of FDC of low-dose of pregabalin with
etoricoxib for the optimal management of
CLBP, especially when there is a need to
address both neuropathic and nociceptive
pain components.

INTRODUCTION

Low back pain (LBP) is one of the most common
major health problems in industrialized coun-
tries, and is ranked among the top ten condi-
tions that account for the highest number of
disability-adjusted life-years worldwide [1]. It is
considered to be the most common cause of
years lived with disability and the sixth leading
cause of disability-adjusted life-years worldwide
[2]. Approximately 60% of the Indian popula-
tion suffer from LBP at some time during their
lifespan [3]. The global years lived with disabil-
ity for LBP were 42.5 million in 1990, and
increased 52.7% to 64.9 million in 2017 [4]. LBP
is generally associated with comorbid condi-
tions such as depression, anxiety, and sleep
disturbances [2].

Factors associated with increased prevalence
of LBP include low socioeconomic status,
physical factors such as lifting heavy loads,
prolonged static posture and psychosocial fac-
tors such as anxiety, depression, mental stress,
work–life balance, job dissatisfaction and
obesity.

It has been reported that on an average, only
33% of patients seen in primary care settings
recover from LBP in 3 months. LBP is consid-
ered chronic if it persists for over 3 months.
Approximately 65% of patients seen in primary
care settings experience pain even after
12 months. Recurring work absenteeism is due
to chronic low back pain (CLBP) in 33% of
patients [5]. The low rate of recovery could be
attributed to the multiplicity of underlying
causes of CLBP in an individual patient.

CLBP is a complex, heterogeneous condi-
tion, in which both nociceptive and
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neuropathic pain mechanisms may be involved.
The nociceptive component of CLBP is pain
arising from the vertebral column or its adnexa,
evoked by noxious stimulation of structures in
the lumbar spine, or from the deep soft tissue of
the back, i.e. the muscles and thoracolumbar
fascia. Moreover, in addition to back pain,
noxious stimulation of parts of the lumbar
spine can cause referred pain as well. The neu-
ropathic component of CLBP may be caused by
lesions of nociceptive sprouts within a degen-
erated disc (local neuropathic pain), by
mechanical compression of the nerve root
(mechanical neuropathic root pain), or by
inflammatory mediators caused by degenerative
discs, which causes inflammation and damage
to the nerve roots [6]. Analysis of a US claims
database found that 90% of patients with CLBP
have a neuropathic component [2]. Neuro-
pathic pain is generally associated with more
severe pain symptoms. It is the result of multi-
ple pathways at the peripheral, spinal, and
supraspinal levels that trigger pain conduction
pathway changes.

Because CLBP is often attributable to a
combination of nociceptive and neuropathic
pain elements, it is essential to identify sub-
groups within the heterogeneous CLBP popu-
lation for long-term and effective pain
management [7]. Current treatment options
include pharmacotherapy, physical therapy and
multidisciplinary approaches, which do not
adequately distinguish between the nociceptive
and neuropathic components of CLBP that may
coexist in an individual patient.

On the basis of current evidence, combining
agents with different mechanisms of action to
target both nociceptive and neuropathic com-
ponents of CLBP pathophysiology in a fixed-
dose combination (FDC) represents a rational
approach in pain management and may trans-
late into improved patient outcomes with lower
pill burden and better patient compliance.

Pregabalin is a specific ligand of the alpha2-
delta protein auxiliary subunit of the voltage-
gated calcium channel that is expressed at
presynaptic neuron ends in the brain and spinal
cord. Pregabalin binding modulates hyperex-
cited neurons, reducing calcium influx into
presynaptic terminals, thus alleviating

neuropathic pain. Apart from the analgesic
function, this mechanism is also responsible for
its anxiolytic and anticonvulsant properties. It
is reported that low dose of pregabalin (50–-
75 mg/day) is prescribed by Indian clinicians to
maintain a balance between efficacy and mini-
mal side effects [8].

Etoricoxib, is a highly selective cyclooxyge-
nase-2 (COX-2) inhibitor with anti-inflamma-
tory, analgesic, and antipyretic properties,
recommended in the relief of acute and chronic
pain. It has approximately 106-fold higher
selectivity for COX-2 inhibition over COX-1,
reducing the generation of prostaglandins (PGs)
from arachidonic acid.

The development of FDCs is becoming more
common either to improve compliance or to get
benefit from the added effects of two or more
active drugs given together. They are being used
in the treatment of a wide range of conditions
and are particularly useful in the management
of chronic conditions [9]. The FDCs are justified
when they demonstrate clear benefits in terms
of (a) potentiating the therapeutic efficacy,
(b) reducing the incidence of adverse effect of
drugs, (c) having pharmacokinetic advantage,
(d) better compliance by reducing the pill bur-
den, (e) reducing dose of individual drugs,
(f) decreasing development of resistance and
(g) cheaper than the individual drugs because of
reduced costs from packaging to distribution
[10].

The FDC used in this study was formulated
on the basis of the effectiveness and safety
profiles of pregabalin and etoricoxib to enhance
the effects of each at lower doses. The FDC for-
mulation used in the study (Fig. 1) is a bilayer
tablet of a combination of low-dose pregabalin
prolonged release 75 mg with etoricoxib 60 mg.
The bottom etoricoxib layer disperses upon
immediate contact with gastric fluid and is

Fig. 1 FDC formulation design
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completely released within 20 min, allowing
immediate relief. The top layer contains a
hydrophilic polymer matrix that, upon contact
with gastric fluid, swells to form a gel layer from
which pregabalin continues to be released over
a period of 8 h (Fig. 2). The formulation design
aims to improve adherence to medication by
using an FDC instead of multiple drugs and a
prolonged release mechanism to reduce dose
frequency, resulting in reduced pill burden for
better therapeutic outcomes. We hypothesized
that the prolonged release of pregabalin will
address the neuropathic component of CLBP,
whereas etoricoxib will combat the nociceptive
component of CLBP, thereby providing better
relief to patients with CLBP than any existing
monotherapy.

This phase 3 clinical study was conducted to
evaluate the efficacy and safety of a fixed-dose
combination of low-dose pregabalin 75 mg
prolonged release plus etoricoxib 60 mg in
comparison with etoricoxib 60 mg alone for
patients with CLBP.

METHODS

Trial Design

This was a randomized, multicentre, open-label,
comparative, phase 3 clinical trial conducted at

12 sites in India in patients with CLBP, to
evaluate the efficacy and safety of an FDC of
pregabalin prolonged release (75 mg) and
etoricoxib (60 mg) in comparison to etoricoxib
(60 mg) alone.

The study was scheduled to have four visits:
visit 1, screening visit (day - 14 to day - 1);
visit 2, enrolment visit (day 0); visit 3, follow-up
visit (day 28 ± 4); visit 4, end of study visit
(day 56 ± 4). All the efficacy and safety assess-
ments were conducted as per the schedule of
assessments. The trial design is illustrated in
Fig. 3.

The clinical trial was registered with the
clinical trials registry of India (CTRI; CTRI/
2018/10/015886).

The trial was initiated after obtaining regu-
latory and ethics committee approval and was
conducted in accordance with the ethical prin-
ciples of the Declaration of Helsinki, approved
study protocol and applicable regulatory
requirements. All patients signed informed
consent prior to any study-related procedure
being performed.

Study Participants

Patients of either sex between 18 and 65 years of
age suffering with CLBP and willing to comply
with study procedures were included after
obtaining written informed consent.

Fig. 2 Bilayer tablet: from oral administration to after contact with gastric fluids
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Male and non-pregnant, non-lactating
female patients aged between 18 and 65 years
(both inclusive) suffering from CLBP (symp-
toms duration at least 3 months) and having at
least one of the following five features on the
side corresponding to leg pain were considered
eligible for participation in the study: (a) sharp
and shooting pain below the knee; (b) pain
evoked by straight leg raising to 60� or less;
(c) decreased or absent ankle reflex; (d) weak-
ness of muscles below the knee; (e) sensory loss
in L5/S1 distribution, with a pain score of at
least 4 on the numeric rating scale (NRS),
without any critical illness or medical condi-
tions .

A complete list of inclusion and exclusion
criteria is given in the supplementary material.

Interventions

Enrolled patients were assigned randomly in a
1:1 ratio to receive either the FDC of low-dose
pregabalin prolonged release 75 mg and etori-
coxib 60 mg tablets (Emaxgalin, manufactured
by Sun Pharma Laboratories Limited, Mumbai,
India) (test) or etoricoxib 60 mg tablets (com-
parator) once a day with or without food. Ran-
domization schedule was generated centre-wise
by the sponsor using SAS Proc Plan (version
9.1.3 or higher). Permutated block size with
undisclosed seed number was considered to
maintain equal numbers of patients across

centres. The randomization number was unique
to each patient.

In case of intolerable CLBP, paracetamol
500 mg every 6–8 h was allowed to be used as
rescue medication with total daily dose not
exceeding 2 g.

Sample Size

The primary efficacy endpoint was used as the
basis for sample size estimation. The sample size
of 108 patients per group was required to detect
a mean difference of 5 mm at 80% power and
significance level set at 5%. Although the visual
analogue scale (VAS) was used for estimation,
given the high correlation between the VAS and
NRS, it was assumed that the sample size cal-
culated on the basis of VAS would be adequate
to detect a difference in NRS as well. The com-
mon standard deviation was assumed to be
13 mm. In order to account for a 20% attrition
in an 8-week study, 136 patients needed to be
enrolled in each arm.

Outcome Measures and Endpoints

The primary efficacy outcome measure was
assessment of mean change in the NRS from
enrolment to 8 weeks.

The secondary efficacy outcome measures
were (a) mean change in NRS from enrolment to
4 weeks, (b) mean change in Roland–Morris
disability questionnaire (RDQ) from enrolment

Fig. 3 Study design
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to 4 and 8 weeks, (c) mean change in VAS from
enrolment to 4 and 8 weeks, (d) patient’s global
impression of improvement (PGI-I) assessment
at week 4 and 8, (e) clinical global impression of
improvement (CGI-I) assessment at week 4 and
8 and (f) consumption of rescue medication
(total dose of paracetamol tablets consumed) at
week 4 and 8.

The safety outcome was the proportion of
participants with adverse events (AEs) and seri-
ous adverse events throughout the study.

At the baseline visit, demographic informa-
tion such as gender, age, height, weight, body
mass index (BMI) and measurements pertaining
to pain such as NRS, VAS, RDQ, PGI-I and CGI-I
were recorded. All the efficacy outcome mea-
sures were recorded during the treatment per-
iod. Data pertaining to AEs and concomitant
medications were recorded during the study.

The following scales were used to measure
efficacy endpoints for the study.

Primary Outcome Measures
Numeric Rating Scale NRS is an 11-point scale
that is widely used clinically for the assessment
of pain [11]. Patients were asked to rate their
pain from 0 to 10 on the following 11-point
scale (a lower rating suggests improvement in
back pain): 0 = no pain, 1–3 = mild pain, 4–-
6 = moderate pain, 7–10 = worst/severe pain.
For patients with CLBP, a minimum clinically
important change (MCIC) score is considered as
2.5 [12]. Assessments were performed at enrol-
ment, week 4 and week 8.

Secondary Outcome Measures
Roland–Morris Disability Questionnaire RDQ
is a commonly used patient-reported quality of
life (QoL) questionnaire that assesses pain-re-
lated functional status. The RDQ consists of 24
statements relating to the person’s perceptions
of their back pain and associated disability; 15
of these are related to physical ability/activity,
three to sleep/rest, two to psychological aspects,
two to household management, one to eating/
diet and one to pain frequency [13]. Reduction
in the RDQ score suggests improvement in
functional status. It is recommended to con-
sider a score of at least 3.5 as the MCIC [12].

Assessments were performed at enrolment,
week 4 and week 8.

Visual Analogue Scale VAS is the optimal tool
for self-reporting of pain severity or intensity. It
is usually presented as a 100-mm horizontal line
on which the patient’s pain intensity is repre-
sented by a point between the extremes of ‘no
pain at all’ (0 mm) and ‘worst pain imaginable’
(100 mm) [14]. The MCIC for VAS is 20 mm
[12]. Assessments were performed at enrolment,
week 4 and week 8.

Patient Global Impression of Improve-
ment As the name suggests, PGI-I is a global
index used to rate the patients’ impression of
their condition’s response to a particular ther-
apy [15]. The assessment is based on the fol-
lowing ratings: 1 = very much better, 2 = much
better, 3 = a little better, 4 = no change, 5 = a
little worse, 6 = much worse, 7 = very much
worse. Assessments were performed at week 4
and week 8.

Clinical Global Impression of Improve-
ment The CGI-I was developed to provide the
clinicians’ assessment of patients’ global func-
tioning before and after treatment [16]. The
ratings are as follows: 1 = very much improved,
2 = much improved, 3 = minimally improved,
4 = no change, 5 = minimally worse, 6 = much
worse, 7 = very much worse. Assessments were
performed at week 4 and week 8.

Safety

Safety assessment was based on monitoring and
recording of all AEs and serious adverse events,
if any, and regular monitoring of hematology,
renal function tests, liver chemistry test, urine
pregnancy test, urine analysis and electrocar-
diogram. Measurement of vital signs was per-
formed on every scheduled visit.

Data Collection

All data relating to the study were documented
in the case report form. Data collection and
documentation were performed as per
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International Council for Harmonisation Good
Clinical Practice guidelines.

Statistical Methods

Efficacy was assessed in the intention-to-treat
(ITT) population. Descriptive statistics for con-
tinuous and ordinal variables were presented as
mean ± standard deviation or percentage, as
appropriate. Categorical variables like gender
and AEs were summarized using count and
percentage. Demographic characteristics (gen-
der, age, height, weight and BMI) between the
two treatment groups were analyzed using
Fisher’s exact test and Wilcoxon Mann–Whit-
ney test.

Change in the NRS, RDQ and VAS values at 4
and 8 weeks from baseline was summarized
as mean ± SD. The mean change between
groups was compared using the Wilcoxon

Mann–Whitney test, whereas the mean change
within groups was compared using Wilcoxon
signed rank test.

All statistical tests were performed using SAS
version 9.1.3, USA. Unless otherwise specified,
all the statistical analyses were performed at a
two-sided 5% level of significance.

RESULTS

Patient Disposition

A total of 371 patients were screened for the
study, of which 319 eligible patients were ran-
domized to receive either the FDC (n = 160) or
etoricoxib 60 mg (n = 159) once daily. The
study was conducted between September 2018
and April 2019. Patient disposition is explained
further in Fig. 4.

Fig. 4 Patient disposition
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Baseline Characteristics

Both treatment groups were comparable with
respect to demography and disease characteris-
tics at baseline. Lumbosacral spine magnetic
resonance imaging scans showed spine abnor-
malities in all the patients. Along with CLBP,
more than 70% of patients in each treatment
group had sharp shooting pain below the knee
and 50% of patients felt pain when raising their
legs up to 60� or less. Almost 80% of the

patients from each treatment group reported
pain of severe intensity. These baseline charac-
teristics are reported in Table 1.

Efficacy Assessments

Primary Endpoint
NRS The mean NRS score at baseline was
comparable between the FDC and the etori-
coxib groups (7.26 vs 7.22; p = 0.5941). Both
groups showed significant reduction in pain

Table 1 Baseline characteristics

Parameters FDC of pregabalin prolonged release
75 mg 1 etoricoxib 60 mg
(n = 160)

Etoricoxib 60 mg
(n = 159)

p value

Demographic characteristics

Male [n (%)] 62 (38.8%) 65 (40.9%) 0.7322*

Female [n (%)] 98 (61.3%) 94 (59.1%)

Age (years) mean ± SD 43.13 ± 11.59 45.26 ± 10.55 0.1018#

Height (cm) mean ± SD 159.65 ± 8.98 158.48 ± 8.47 0.2892#

Weight (kg) mean ± SD 65.19 ± 9.81 66.20 ± 11.01 0.5269#

BMI (kg/m2) mean ± SD 25.65 ± 3.90 26.43 ± 4.54 0.1783#

MRI results

Herniated disc [n (%)] 102 (63.8%) 107 (67.3%)

Spinal stenosis [n (%)] 30 (18.8%) 30 (18.9%)

Both [n (%)] 28 (17.5%) 22 (13.8%)

Leg pain and sensory loss

Sharp and shooting pain below the knee [n (%)] 117/160 (73.1%) 114/159 (71.7%)

Pain evoked by bending leg to 60� or less [n (%)] 81/160 (50.6%) 82/159 (51.6%)

Decreased or absent ankle reflex [n (%)] 71/160 (44.4%) 70/159 (44.0%)

Weakness of muscle below the knee [n (%)] 67/160 (41.9%) 67/159 (42.1%)

Sensory loss in L5/S1 distribution [n (%)] 72/160 (45.0%) 68/159 (42.8%)

NRS pain intensity

Moderate [n (%)] 32 (20.0%) 34 (21.4%) 0.7836*

Severe [n (%)] 128 (80.0%) 125 (78.6%)

Data are presented as n (%) or mean ± SD
SD standard deviation
*p value by Fisher’s exact test, #p value by Wilcoxon–Mann–Whitney test
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Table 2 Efficacy outcomes

Test/evaluation performed FDC of pregabalin prolonged
release 75 mg 1 etoricoxib 60 mg
(n = 160)a

Etoricoxib
60 mg
(n = 159)b

p value
between groups

NRS

Baseline 7.26 ± 1.11 7.22 ± 1.02 0.5941

Week 4 5.02 ± 1.27 5.66 ± 1.24

Week 8 3.26 ± 1.56 4.31 ± 1.56

Change from baseline to week 4* - 2.24 ± 1.36 - 1.57 ± 1.12 \ 0.0001

% Change from baseline to week 4 - 30.3% - 21.4%

Change from baseline to week 8* - 4.00 ± 1.65 - 2.92 ± 1.59 \ 0.0001

% Change from baseline to week 8 - 55.0% - 40.1%

RDQ

Baseline 14.63 ± 4.46 14.57 ± 3.93 0.7225

Week 4 9.19 ± 3.49 10.59 ± 3.94

Week 8 5.33 ± 3.46 7.74 ± 4.36

Change from baseline to week 4* - 5.42 ± 3.29 - 3.96 ± 3.11 \ 0.0001

% Change from baseline to week 4 - 35.1% - 26.5%

Change from baseline to week 8* - 9.28 ± 4.48 - 6.78 ± 4.34 \ 0.0001

% Change from baseline to week 8 - 62.4% - 46.0%

VAS

Baseline 71.25 ± 12.99 70.82 ± 12.15 [ 0.05

Week 4 50.23 ± 13.11 55.36 ± 14.12

Week 8 33.54 ± 15.72 42.42 ± 16.07

Change from baseline to week 4* - 20.97 ± 14.56 - 15.52 ± 12.06 \ 0.0001

% Change from baseline to week 4 - 25.0% - 21.6%

Change from baseline to week 8* - 37.66 ± 18.70 - 28.50 ± 16.31 \ 0.0001

% Change from baseline to week 8 - 49.8% - 39.8%

Data pertaining to baseline, week 4, week 8 and change from baseline to weeks 4 and 8 are represented as mean ± SD.
p value between groups was computed by using the Wilcoxon–Mann–Whitney test
an at baseline = 160, n at week 4 = 158, n at week 8 = 158
bn at baseline = 159, n at week 4 = 157, n at week 8 = 155
*p\ 0.0001 (Wilcoxan signed rank test used for comparison)
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intensity at week 4 and at week 8 from baseline
(p\ 0.0001). At week 8, mean reduction from
baseline in NRS score was significantly greater in
the FDC group when compared with etoricoxib
(- 4.00 ± 1.65 vs - 2.92 ± 1.59; p\0.0001)
(mean percentage reduction was 55% and
40.1% in FDC and etoricoxib groups, respec-
tively) (Table 2, Fig. 5).

Secondary Endpoints
NRS After 4 weeks of treatment, the mean
reduction in NRS score from baseline was sig-
nificantly greater in the FDC group compared to
the etoricoxib group (- 2.24 ± 1.36 vs
- 1.57 ± 1.12; p\0.0001) (mean percentage
change was - 30.3% vs - 21.4% in FDC and
etoricoxib group, respectively).

RDQ At baseline, the mean RDQ score was not
significantly different between FDC and etori-
coxib groups (14.63 vs 14.57; p = 0.7225). At
week 4 and 8, significant reduction in RDQ
score was observed from baseline in both
treatment groups (p\0.0001). At week 4, the
mean change from baseline was significantly
greater in the FDC group compared with the
etoricoxib group (- 5.42 ± 3.29 vs- 3.96 ± 3.11;
p\0.0001). At week 8 also, the mean change
from baseline was significantly greater in the FDC
group compared to the etoricoxib group

(- 9.28 ± 4.48 vs - 6.78 ± 4.34; p\0.0001)
(Table 2, Fig. 6).

VAS At baseline, the mean pain scores as
measured on the VAS were not significantly
different between treatment groups (71.25 and
70.82 in the FDC and etoricoxib arms, respec-
tively, p[0.05). At week 4 and 8, both treat-
ments showed significant reduction in pain
intensity from baseline (p\0.0001). After
4 weeks of treatment, significantly greater
reduction was observed in the FDC group than
etoricoxib group (- 20.97 ± 14.56 vs
- 15.52 ± 12.06; p\ 0.0001) (mean score was
50.23 and 55.36 in FDC and etoricoxib groups,
respectively). At 8 weeks also, there was signifi-
cantly greater reduction in the FDC group
compared to the etoricoxib group from baseline
(- 37.66 ± 18.70 vs - 28.50 ± 16.31;
p\0.0001) (average pain score was 33.54 in the
FDC group and 42.42 in the etoricoxib group;
Table 2, Fig. 7).

Consumption of Rescue Medication
The median number of paracetamol tablets
consumed in the FDC arm was four at week 4
and three at week 8 compared to five at both
week 4 and 8 in the etoricoxib arm. The median
dose of paracetamol in the FDC arm was
2000 mg at week 4 and 1500 mg at week 8,
whereas it remained at 2500 mg at both week 4

Fig. 5 Mean change in NRS from enrolment to week 8
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and week 8 in the etoricoxib arm. The reduction
in consumption of rescue medication in the
FDC arm was statistically significant at week 8
(p = 0.0028) when compared with the etori-
coxib arm.

PGI-I
Of the 158 patients in the FDC arm at week 4,
one patient (0.6%) reported their disease con-
dition as ‘‘very much better’’, 84 patients
(52.5%) reported it as ‘‘much better’’ and 63
patients (39.4%) assessed it as ‘‘a little better’’. In
the etoricoxib arm, of the 157 patients at
week 4, the disease condition was observed to

be ‘‘much better’’ for 26 patients (16.4%) and ‘‘a
little better’’ for 106 patients (66.7%) (Fig. 8).

At week 8, of the 158 patients in the FDC
arm, 59 patients (36.9%) reported their condi-
tion as ‘‘very much better’’, 76 patients (47.5%)
reported it as ‘‘much better’’ and 22 patients
(13.8%) reported it as ‘‘a little better’’. In the
etoricoxib arm, of the 155 patients at week 8,
the disease condition was assessed as ‘‘very
much better’’ by 8 patients (5%), ‘‘much better’’
for 68 patients (42.8%) and ‘‘a little better’’ for
74 patients (46.5%) (Fig. 9).

The difference in PGI-I scores between the
FDC and etoricoxib arms was statistically

Fig. 7 Mean change in VAS from enrolment to week 8

Fig. 6 Mean change in RDQ from enrolment to week 8
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significant (p\0.0001) in favour of FDC at both
week 4 and 8.

CGI-I
Of the 158 patients in the FDC arm at week 4,
clinicians assessed patients’ disease condition as
‘‘much improved’’ for 90 patients (56.3%) and
‘‘minimally improved’’ for 57 patients (35.6%).
Of the 157 patients in the etoricoxib arm at
week 4, clinicians assessed patients’ disease
condition as ‘‘very much improved’’ for one
patient (0.6%), ‘‘much improved’’ for 26
patients (16.4%) and ‘‘minimally improved’’ for
110 patients (69.2%) (Fig. 10).

Of the 158 patients in the FDC arm at
week 8, patients’ disease condition was assessed
as ‘‘very much improved’’ in 58 patients

(36.3%), ‘‘much improved’’ in 75 patients
(46.9%) and ‘‘minimally improved’’ in 24
patients (15%) by clinicians. Of the 155 patients
in the etoricoxib arm at week 8, patients’ dis-
ease condition was assessed as ‘‘very much
improved’’ in 9 patients (5.7%), ‘‘much
improved’’ in 62 patients (39%) and ‘‘minimally
improved’’ for 79 patients (49.7%) by clinicians
(Fig. 11).

The difference in the CGI-I scores between
the FDC and etoricoxib arms was statistically
significant (p\0.0001 in favour of FDC) at both
week 4 and 8.

Treatment Compliance
A total of 154 patients (96.25%) in the FDC arm
and 153 patients (96.23%) in the etoricoxib arm

Fig. 8 PGI-I at week 4

Fig. 9 PGI-I at week 8
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had at least 80% treatment compliance and
completed the evaluations during the desig-
nated visits with no major protocol deviations.

Safety Outcomes

Overall, 22 treatment-emergent adverse events
were reported (11 in the FDC group and 11 in
the etoricoxib group) by 19 patients (11 in the
FDC group and 8 in the etoricoxib group)
(Table 3).

No serious adverse events were reported
during the study. None of the patients were
withdrawn from the study because of safety
reasons. All the AEs were either mild or

moderate in intensity. In the FDC group, five
AEs were considered related to the study drug
(one event each of localised oedema and
oedema peripheral were probably related; two
events of headache and one event of somno-
lence were possibly related). Involuntary muscle
contractions and dysuria, one event each, were
unlikely related, whereas two events each of
pyrexia and rhinitis were unrelated to study
medicine. In the etoricoxib group, three AEs
were considered related to the study drug (two
events of headache and one event of nausea
were possibly related); one event each of face
oedema, nasopharyngitis and cough were unli-
kely related, whereas two events each of pyrexia

Fig. 10 CGI-I at week 4

Fig. 11 CGI-I at week 8
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and nasopharyngitis and one event of periph-
eral swelling were unrelated to study medicine.

All the AEs were resolved/recovered during
the study period.

There were no treatment-related significant
changes in the biochemistry, hematology or
urinalysis data following oral administration of
study treatments. There was no clinically sig-
nificant difference recorded from baseline in
any of the patients for pulse rate, blood pres-
sure, temperature, respiratory rate, electrocar-
diogram and vital sign parameters.

DISCUSSION

CLBP is characterized by pain and disability
leading to deterioration in mental wellbeing
and reduced QoL over extended periods of time.
Although the efficacy of gabapentinoids such as
pregabalin and NSAIDs such as etoricoxib is well
established as monotherapy, a combination
targeting both nociceptive and neuropathic
elements involved in the pathophysiology of
CLBP has until now remained unavailable. In
this phase 3 study, we compared the efficacy
and safety of pregabalin prolonged release

Table 3 Incidence of treatment-emergent adverse events

System organ class
Preferred term

Pregabalin prolonged
release (75 mg) 1 etoricoxib
60 mg tablet (N = 160)

Etoricoxib
60 mg tablet (N = 159)

Gastrointestinal disorders

Nausea 0 1 (0.6%)

General disorders and administration site conditions

Face oedema 0 1 (0.6%)

Localized oedema 1 (0.6%) 0

Oedema peripheral 1 (0.6%) 0

Peripheral swelling 0 1 (0.6%)

Pyrexia 2 (1.3%) 2 (1.3%)

Infections and infestations

Nasopharyngitis 0 3 (1.9%)

Rhinitis 2 (1.3%) 0

Nervous system disorders

Headache 2 (1.3%) 2 (1.3%)

Muscle contractions involuntary 1 (0.6%) 0

Somnolence 1 (0.6%) 0

Renal and urinary disorders

Dysuria 1 (0.6%) 0

Respiratory, thoracic and mediastinal disorders

Cough 0 1 (0.6%)

Total AEs 11 11

Number of patients with at least 1 AE 11 (6.9%) 8 (5.0%)
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75 mg and etoricoxib 60 mg FDC with etori-
coxib alone in treating CLBP.

Patients’ perspectives are essential in making
medical decisions and evaluating the results of
treatment while treating painful medical con-
ditions. Pain intensity is most frequently mea-
sured on the 11-point NRS, which ranges from
no pain = 0 to the worst possible pain = 10 [17].
Along with NRS, VAS is also used for measuring
pain intensity and both have good test–retest
reliability in patients with chronic pain [18].

QoL is defined as the person’s evaluation of
their well-being and functioning in different life
domains. It is a subjective, phenomenological,
multidimensional, dynamic, evaluative and yet
quantifiable construct [19]. It is generally
accepted that CLBP has a negative impact on
health-related QoL [20] affecting physical and
mental well-being, social relationships and
functional ability [21]. In our study, RDQ and
PGI-I were used to assess the QoL. RDQ is a
commonly used patient-reported outcome
measure that assesses pain-related functional
status and a higher RDQ score indicates a lower
QoL due to impairment by low back pain. PGI-I
is a global index used to rate the patients’
impression of their condition’s response to a
particular therapy.

In the current study, analysis of endpoints
indicated significantly greater reductions in the
NRS, RDQ and VAS scores and significantly
better scores on PGI-I, and CGI-I scales with
FDC than etoricoxib alone. Moreover, patients
in the FDC group required lower dose of rescue
medication compared to etoricoxib alone, thus
confirming overall better pain management
with the FDC.

The increased effectiveness of the combina-
tion of pregabalin and etoricoxib is in line with
an emerging body of research recommending
treatment with drugs having a multimodal
mechanism of action for the management of
neuropathies. The National Institute for Health
and Care Excellence (NICE) guidance for phar-
macological management of neuropathic pain
suggests offering a choice of amitriptyline,
duloxetine, gabapentin or pregabalin as initial
treatment for neuropathic pain (with the
exception of trigeminal neuralgia) [22]. The
American Association of Neurology’s evidence-

based report concluded that pregabalin is an
effective (level A) treatment for painful diabetic
neuropathy [23]. Multiple studies have also
shown pregabalin emerging as the treatment of
choice in managing severe diabetic neuropathy
[24], both for alleviating pain and for improving
overall QoL in patients [23, 25, 26].

Mishra et al. have shown maximum clinical
benefits with pregabalin over amitriptyline and
gabapentin in alleviating neuropathic cancer
pain [27].

A study by Romanò et al. showed that com-
bination therapy with pregabalin and celecoxib
was more effective in alleviating CLBP than
either pregabalin or celecoxib monotherapy, as
seen by the VAS and Leeds Assessment of Neu-
ropathic Symptoms and Signs (LANSS) scores.
No significant difference was observed in terms
of reported AEs in combination therapy when
compared with respective monotherapies [28].

While both FDC and etoricoxib alone
showed statistically significant reduction in
NRS, VAS and RDQ score, the effect size with
FDC was higher in terms of statistically signifi-
cant reduction in pain and better QoL when
compared with etoricoxib monotherapy. At
week 8, the mean change from baseline in NRS
score was - 4, which is considerably more than
the desired MCIC of 2.5. A similar trend was
observed for the VAS score, where the change in
the FDC arm from baseline at week 8 was
- 37.6 mm, which is considerably higher than
the desired MCIC of 20 mm. Findings observed
for NRS and VAS validate the patient’s response
on these two scales. The RDQ focuses on phys-
ical functions such as walking, bending over,
sitting, lying down, dressing, sleeping, self-care
and daily activities. The change in RDQ score at
week 8 from baseline in the FDC arm was - 9.28
which is much higher than the desired MCIC of
3.5.

FDCs have come under intense scrutiny in
India in recent years, mainly because of associ-
ated AEs [29]. Such AEs affect the patient’s QoL
and/or drug compliance. Discontinuation rates
owing to AEs in treatment groups across drug
classes have been reported in the 5–20% range.
Nonadherence to a drug regimen is another
problem ranging from 8% to 53% in patients on
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medication for the management of chronic
non-malignant pain [30].

The comparable safety profile of low, fixed-
dose combination of pregabalin prolonged
release and etoricoxib demonstrated in the
current study supports other prevailing bodies
of information. Bansal et al. compared efficacy
of amitriptyline and pregabalin in alleviating
pain associated with painful diabetic neuropa-
thy. Both treatments showed comparable effi-
cacy; however, pregabalin was considered as the
more suitable treatment option for the Indian
population as fewer AEs were observed with it
[31]. Kamble et al. reported that a low dose of
pregabalin (50–75 mg/day) is prescribed by
Indian clinicians to maintain a balance between
efficacy and minimal side effects [8].

Overall, study medications were well toler-
ated and no serious or severe AE was reported
during the study. None of the patients had to be
withdrawn from the study because of AEs.

LIMITATIONS

This phase 3 study was an open-label study
conducted in controlled settings in a homoge-
nous population. The double-blind design was
not adapted as making a matching placebo of
each drug was challenging. However, this was a
randomized study and investigators did not
know about treatment assignment in advance
which ensured that selection/allocation bias
was avoided. During the study, patients inde-
pendently assessed/rated their pain on NRS and
VAS, whereas patients assessed/rated their
functional status on RDQ and PGI-I scale. Also,
investigators did not interfere in the patients’
assessment of their own pain intensity and
functional status which ensured that investiga-
tor-induced assessment bias was avoided.

Long-term studies in larger patient popula-
tions in real-world settings would help to
establish the long-term efficacy and safety pro-
file of FDC of pregabalin and etoricoxib in
chronic painful conditions with a neuropathic
component.

CONCLUSION

The FDC of low-dose pregabalin prolonged
release 75 mg with etoricoxib 60 mg provided
statistically and clinically significant benefits in
reducing pain and improving functional status
compared with etoricoxib alone in patients
with CLBP. Significantly more benefits with
FDC were evident from as early as week 4 and
were sustained till week 8. The studied FDC
could address both the neuropathic and noci-
ceptive components of CLBP. Thus, considering
the observed efficacy and safety profile of the
pregabalin prolonged release 75 mg and etori-
coxib 60 mg, it can be considered as a useful and
viable therapeutic option for treating CLBP with
neuropathic component. Further controlled,
double-blind studies are necessary to confirm
these findings.
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