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Background: Pain is the leading symptom of knee osteoarthritis (OA) leading to significant
morbidity and decreased quality of life. Duloxetine, a selective serotonin norepinephrine
reuptake inhibitor, has been demonstrated to have a centrally acting analgesic effect.
Aims and Objectives: To evaluate the efficacy and safety of two different doses of
duloxetine and compare with conventional pharmacotherapy in treatment of chronic pain
due to osteoarthritis of knee. Materials and Methods: Ninety patients with symptomatic knee
OA were randomly divided into 3 groups to receive duloxetine 40 mg & 3g paracetamol/
day (Group A), duloxetine 20 mg & 3g paracetamol/day (Group B) and paracetamol 3gm/
day (Group C). Patients were followed up for 6 months to assess pain relief and functional
improvement. Visual Analogue Scale (VAS) for assessing pain intensity and Western Ontario
and McMaster Universities Arthritis Index (WOMAC) questionnaire physical function subscale
for assessing physical function were used. Results: Reduction in VAS score from baseline
was significantly high in groups A and B as compared to C at 1 month, 3 months and 6
months. Reduction in WOMAC score from baseline were also significantly high in groups
A and B as compared to C at 1 month, 3 month and 6 months. Adverse effects in Group
A were significantly high as compared to group B and C. Patients discontinuing due to
adverse effects were significantly high in group A. Conclusion: Lower dose of duloxetine is
associated with significant pain reduction and improved function with lesser adverse effects
in patients with pain due to knee OA.
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INTRODUCTION

Osteoarthritis (OA) of the knee is a common degenerative
condition of the knee which is characterized by pain and
limitation of joint movements. It significantly affects
the quality of life. The overall prevalence of OA of the
knee in India is 28.7%. It is more common in females,
particularly after 45 years of age with a prevalence of
31.6%."!

The main symptoms of OA of knee are pain with limitation
of movements. The goals of management of OA of knee are
reduction of pain and restoring the function. In eatly stages,
pain can be managed by analgesics, exercises and other physical
therapy. Role of Hyaluronic acid, Steroid and Platelet Rich
Plasma is still not well established particulatly in advanced stage.

Thus, advanced OA of knee is difficult to treat and total
knee replacement (TKR) surgery is established as standard
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care when conservative management fails to give enough
pain relief and to restore function.**

But TKR surgery also has number of disadvantages apart
from costs. Pain may worsen or persists in a significant
number of patients after TIKR. The prevalence of post
TKR pain is around 20%.°" OA of knee is a disease of
elderly and comorbidities in elderly is an important factor
where TKR surgery may not be possible.

Thus, there is a need for an efficient, safe and long-term
pain-relieving method/procedure for patients who are not
willing for TKR or who are not fit for TIKKR.

Duloxetine is a serotonin norepinephrine reuptake inhibitor
(SNRI) and it is hypothesized that potentiation of 5-HT
and NE activity in the CNS results in pain inhibition."* The
analgesic properties of duloxetine have been demonstrated
in several chronic pain conditions such as pain associated
with diabetic petipheral neuropathy,'>" fibromyalgia'*"> and

1617 There is also preclinical™® and

chronic low back pain.
clinical evidence that duloxetine is beneficial for lowering

chronic knee OA pain compared with a placebo."*

The recommended dose for knee OA pain is 60 mg once
daily. Some patients may require dosages above 60 mg/day
up to a maximum dose of 120 mg/day. But higher doses
have been associated with higher rate of adverse reactions.
So, lower doses (i.e., 20 mg, 40 mg) may be considered in
treatment of OA of knee for tolerability reasons.

However, there are lack of literatures to compare the
efficacy of lower doses of Duloxetine for chronic knee
OA pain relief. So, we propose the present study to
assess the pain relief and functional improvement after
treatment with two lower doses of Duloxetine (i.e.,20
mg and 40 mg) and after conventional pharmacotherapy
(with Paracetamol 3 g/day) in patients with osteoarthritis
of knee.

OBJECTIVES

Primary objective

To assess pain relief and functional improvement after
treatment with two different doses of Duloxetine in
patients with osteoarthritis knee up to 6 months.

Secondary objectives

1. To assess the side effect profile of the treatment
allocated to the three groups

2. To calculate the proportion of the patients leaving
the study due to the side effects associated with the
treatment.
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MATERIALS AND METHODS

Study population
Patients diagnosed with osteoarthritis of knee attending
the Pain Clinic of a tertiary care centre in eastern India.

Study design
The study is a prospective interventional study.

Study duration
The time frame of the study was between 1 August 2020
to 31" January 2021.

Sample size

Thirty patients fulfilling the inclusion criteria were allocated
to each of the 3 groups. The study included both the gender
diagnosed with osteoarthritis of knee attending Pain Clinic
of R G Kar Medical College, Kolkata for knee pain.

Inclusion criteria

e Age between 40 years and 75 years

e Osteoarthritis knee grade II, III and grade IV
(according to Kellgren-Lawrence Classification
System)*
Pain more than 3 months (Assessed by VAS score)
Patients not willing to undergo or contraindicated for
knee replacement surgery.

Exclusion criteria

e Patient refusal

e History of previous knee surgery

e Knee pain due to other pathology such as lumbar
radiculopathy, facet joint arthropathy, bony fracture
etc.

Inability to comprehend pain score

Uncontrolled blood sugar

Allergy to Duloxetine/acetaminophen/NSAIDs
Pregnancy.

Study procedure

After taking approval from the institutional ethics
committee, the patients diagnosed with osteoarthritis of
knee with chronic pain were included in the study fulfilling
inclusion criteria. The study was conducted in accordance
with the Helsinki Declaration-2013 in the Text. After
taking written informed consent from each patient, the
patients were randomly allocated to one of the 3 study
groups using computer generated sequence of random
number. The study group named as ‘Group A’ for patients
allocated to receive 40 mg of oral duloxetine & 3 g of oral
paracetamol/day, ‘Group B’ for patients allocated to receive
20 mg of oral duloxetine & 3 g of oral paracetamol/day
and ‘Group C’ for patients allocated to receive conventional
analgesic pharmacotherapy with oral paracetamol (3 g/day).
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The patients were counselled to avoid all other products
that contain paracetamol. Along with the pharmacotherapy
allocated to the patients, all the patients participating in the
study were advised to perform quadriceps strengthening
exercises throughout the study period. The patients were
followed up for 6 months to assess the pain relief and
functional improvement.

Visual Analogue Scale (VAS) score for assessing pain
intensity and Western Ontario and McMaster Universities
Arthritis Index (WOMAC) questionnaire physical function
subscale for assessing physical function of the joint were
used prior to initiation of the treatment at the patients’ first
visit to the hospital as well as after 2 weeks, 1% month, 3
month, 6™ month after starting treatment during follow
up visits. The VAS score and WOMAC questionnaire
physical function subscale were explained to the patients
on first visit.

The Visual Analogue Scale (VAS) consists of a 10 cm long
straight line with the endpoints defining extreme limits
such as ‘0’ indicates ‘no pain at all”’ and ‘10" indicates ‘pain
as bad as it could be’.*

The WOMAC questionnaire physical function subscale is
a self-administered questionnaire consisting of 17 items:
using stairs, rising from sitting, standing, bending, walking,
getting in/out of a cat, shopping, putting on/taking off
socks, rising from bed, lying in bed, getting in/out of bath,
sitting, getting on/off toilet, heavy domestic duties, light
domestic duties. The test questions are scored on a scale
of 0-4, which correspond to: None (0), Mild (1), Moderate
(2), Severe (3), and Extreme (4).”

Statistical analysis

Data were collected on a Microsoft Excel® sheet and
expressed as ratio and proportion. The age, sex, body weight
of three groups were compared for similarity. The results
were analyzed using repeated measures analysis of variance
(ANOVA) using Statistical Package for the Social Sciences®
version 23 (SPSS Inc., Chicago, 1L, USA) for windows.

Data collection

VAS score and functional improvement were assessed using
WOMAC questionnaire physical function subscale prior
to initiation of the treatment at the patients’ first visit to
the hospital as well as after 2 weeks, 1 month, 3* month,
6™ month after starting treatment during follow up visits.

RESULTS

Study flow and patient characteristics
Recruitment began on 1% October 2019 and 90 patients
were randomly allocated into the 3 groups. Most of the
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patients were women, with a comparable mean age and BMI
(Table 1). The groups also had similar clinical characteristics
at baseline (Table 2). The treatment adherence details of
participants are shown in Figure 1.

Clinical outcomes

As illustrated in Table 3, Figure 2 and Figure 3, pain relief
as compared by reduction in VAS score from baseline was
significantly high in groups A and B, as compared to C at
1 month, 3 month and 6 month (p 0.00). However, the
pain relief at 2 wecks between group B and C were not
significant, but that of between A and C were significant (p
0.000). Functional improvement as assessed by reduction in
WOMAC score from baseline were also significantly high
in groups A and B as compared to C at 1 month, 3 month
and 6 months (p 0.00).

Safety and adverse effects

Overall, the adverse effects in Group A were significantly
high as compared to group B and C. The adverse effects of
group B and C were however comparable. In group A side
effect like fatigue (65%), nausea (52%) was high followed
by constipation (48%) and palpitation (43%). There was
no complaint of constipation and palpitation in group C
(Table 4, Figure 4). A total of 13 patients discontinued
treatment, 7 of whom were due the adverse effects of
drugs and 6 left due to unsatisfactory pain relief. Patients
discontinuing due to adverse effects were significantly
high (0.002) in group A, with a total of 6 patients (20%)
leaving Group A and 1 patient (3.3%) leaving Group B.
However, discontinuation due unsatisfactory pain relief
was maximum in group C that was 4 (13.3%) though
(Table 5).

DISCUSSION

Pain in OA of knee remains an undertreated problem and
the inability to adequately treat the pain of OA may lead
to increased morbidity, but may also, as evidence shows,
significantly increase mortality.”

Evidence from this study showed that patients with
knee OA treated for 6 months with lower doses of
duloxetine versus those treated with paracetamol had
significantly greater pain reduction. This was observed by
the significant improvement in pain assessment scores in

Characteristics Group A Group B Group C
Age (Years) 60.09 (5.49) 60.21(5.36) 60.31 (4.81)
Mean (SD)
Female, N (%) 14 (60.8) 16 (57.1) 16 (61.5)
BMI (Kg/m2) 28.87 (2.83)  28.68(2.97) 29.01(2.98)
Mean (SD)
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RANDOMIZED PATIENT n =90

A4

A4

30 assigned to
Group A

30 assigned to
Group B

Total Withdrawals 7
Adverse event 6
Lack of efficacy 1

v

A4

30 assigned to
Group C

Total Withdrawals 2
Adverse event 1
Lack of efficacy 1

A4

Total Withdrawals 4
Adverse event 0
Lack of efficacy 4

Completed Study 23

Completed Study 28

Completed Study 26

Figure 1: Trial profile (consort diagram). The treatment adherence details of participants are shown in Fig 1

Characteristics

Group A (N=23)

Group B (N=28)

Group C (N=26)

Significance

P value
Mean Baseline VAS (SD) 6.70 (0.63) 6.64 (0.62) 6.65 (0.62) 0.953
Mean Baseline WOMAC (SD) 34.00 (4.07) 33.79 (4.25) 33.77 (4.46) 0.978

Reduction in Group A Group Group Group A vs Lower Group B vs Lower Group A vs Lower
scores from B C Group B bound Group C bound Group C bound
baseline P value Upper P value Upper P value Upper
bound bound bound
(95%Cl) (95%Cl) (95%Cl)
VAS 3.30 2.86 2.58 0.119 -.09 0.402 -.24 0.006 18
2weeks (0.73) (0.84) (0.80) .98 .80 1.27
VAS 3.91 3.75 2.73 0.778 -41 0.000 .46 0.000 .60
1 Month (0.84) (0.92) (0.78) 74 1.58 1.77
VAS 4.43 4.00 3.00 0.128 -.09 0.000 49 0.000 .90
3 Month (0.84) (0.81) (0.69) 0.96 1.51 1.97
VAS 4.52 414 3.15 0.253 -.19 0.000 44 0.000 .79
6 Month (0.84) (0.80) (0.88) .95 1.54 1.94
WOMAC 1 6.74 5.46 212 0.248 -.62 0.000 1.52 0.000 2.70
Month (3.26) (3.53) (0.76) 3.17 5.18 6.55
WOMAC 3 10.00 8.50 3.50 0.197 -.56 0.000 3.01 0.000 4.40
Month (3.90) (3.91) (1.55) 3.56 6.99 8.60
WOMAC 6 10.70 9.00 3.65 0.102 -.26 0.000 3.46 0.000 5.06
Month (3.67) (3.09) (1.64) 3.65 7.24 9.03

Adverse effects Group Group Group Group A Lower Group B Vs Lower Group A Vs Lower
A B (o3 Vs Bound Group C Bound Group C Bound
(%) (%) (%) Group B Upper P Value Upper P Value Upper
P Value Bound Bound Bound
(95%Ci) (95%Ci) (95%Ci)
Nausea 52 21 4 0.019 .04 0.234 -.08 0.000 .21
.57 43 .75
Fatigue 65 18 12 0.000 .20 0.833 -.20 0.000 .26
74 .33 .81
Constipation 48 14 0 0.003 10 0.301 -.09 0.000 24
.57 .37 72
Palpitation 43 11 0 0.002 10 0.473 -1 0.000 .21
.55 .33 .66
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Group A (N=30) Group B (N=30) Group C (N=30) P Value
Total discontinued 7(23.33%) 2(6.67%) 4(13.33%)
Discontinued due to adverse effect 6(20%) 1(3.33%) 0 0.002
Discontinued due to non-satisfaction 1(3.33%) 1(3.33%) 4(13.33%) 0.212
Total completed 23(76.67%) 28(93.33%) 26(86.67%)
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Figure 2: Reduction in VAS score from baseline Pain relief as
compared by reduction in VAS score from baseline was significantly
high in groups A and B, as compared to C at 1 month, 3 month and
6 months. However, the pain re-lief at 2 weeks between group B and
C were not significant, but that of between A and C were significant
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Figure 3: Reduction in WOMAC score from baseline Functional
improvement as assessed by reduction in WOMAC score from baseline
were sig-nificantly high in groups A and B as compared to C at 1 month,
3 month and 6 months

the duloxetine groups (Gr. A, Gr. B) compared with the
paracetamol group (Gr. C). Pain relief as compared by
reduction in VAS score from baseline was significantly
high in groups A and B as compared to C at 1 month, 3
month and 6 month (p 0.00). However, the pain relief
at 2 weeks between group B and C were not significant,
but that of between A and C were significant (p 0.006).
Functional improvement as assessed by reduction in
WOMAC score from baseline were also significantly high
in groups A and B as compared to C at 1 month, 3 months
and 6 months (p< 0.001).
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effects in Group A were significantly high as compared to group B and
C. The adverse effects of group B and C were however comparable. In
group A side effect like fatigue (65%), nausea (52%) was high followed
by constipation (48%) and palpitation (43%). There was no complaint
of constipation and palpitation in group C

The overall adverse effects in Group A were significantly
high as compared to group B and C. However, the adverse
effects of group B and C were comparable. In group
A side effects like fatigue, nausea was high followed by
constipation and palpitation. Patients discontinuing due to
adverse effects were significantly high in group A.

These observations are consistent with the previously
reported association of duloxetine with pain reduction in
chronic pain due to chronic back pain and fibromyalgia.***
The alleviation of pain in the duloxetine group is consistent
with the role of 5- hydroxytryptamine (5-HT) and NE as
modulators of descending pain pathways in the brain and
spinal cord.”?!

Chappell A et al.,* evaluated the efficacy and safety
of duloxetine in the treatment of chronic pain due
to osteoarthritis of knee. Patients were randomized
to either duloxetine 60 mg once daily or placebo. At
week 7, the duloxetine dosage was increased, in a
blinded fashion, to 120-mg OD in patients reporting
< 30% pain reduction. Treatment with duloxetine 60
mg to 120 mg OD was associated with significant pain
reduction and improved function. But, significantly
more duloxetine-treated patients discontinued the trial
because of adverse events.

Hochbetg et al.,** petformed a pooled analysis of OA-1
[Chappell et al., 2009¢] " and OA-2 [Chappell et al., 2011]*
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and revealed that duloxetine patients were 33% more likely
to have a clinically meaningful response to treatment than
placebo patients. Also, more duloxetine than placebo
patients reported >30% improvement in pain from baseline
to end point and improvements >50% occurred more
often in the duloxetine group. The authors concluded that
duloxetine is clinically effective on both pain and function.
But duloxetine patients expetienced more treatment-related
adverse event than placebo patients.

Frakes E et al.,, studied the efficacy, tolerability, and
safety of duloxetine when added to oral nonsteroidal
anti-inflammatory drugs (NSAIDs) in patients with
osteoarthritis of knee with pain of moderate or greater
severity.” In this study, 524 patients randomly received
duloxetine 60/120mg/day (N = 264) ot placebo (N =260).
They found that duloxetine added to oral NSAID therapy
provided additional significant pain reduction, improved
function, and patient-rated impression of improvement.
But, discontinuation due to adverse events also occurred
more commonly in the duloxetine group than the placebo
group. These findings ate similar to our study, though the
dose of oral duloxetine used in our study were lesser than
the above-mentioned studies leading to less of adverse
effects.

Abou-Raya et al., also found similar results in an
independent 16-week trial evaluating duloxetine 60
mg/day and placebo in OAKP in older patients; =65
years.” The authors found that the duloxetine group
had a significantly greater reduction in pain and physical
function (WOMAC function scores) relative to placebo.
They also reported that the duloxetine group had a
significantly greater reduction in paracetamol use at 16
weeks. But duloxetine patients had significantly more
constipation, nausea, hyperhidrosis, cough, myalgia,
arthralgia and palpitation.

These above observations are also consistent with our study
in terms of efficacy, but the side effects reported were
much less in the group receiving 20 mg of oral duloxetine
compared to the above-mentioned studies leading to better
tolerability. This is probably due to using lower dose of
duloxetine (i.e., 20 mg) in our study, that lead to lesser
number of adverse effects compared to the recommended
dose (60-120 mg).

The findings of the present study indicate that the use of
lower doses (20-40 mg) of oral duloxetine have significant
beneficial effect of improving pain symptoms which
improves function and quality of life in patients with knee
OA, similar to the recommended relatively higher doses
(60-120 mg) of duloxetine.
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Optimum dose of oral duloxetine, used in our institution (a
tertiary care centre in eastern India) is 20 mg to treat OA of
knee with significant pain reduction and improved function
with lesser adverse effects leading to better tolerability of
the treatment in older adults with knee OA.

Limitations of the study

The patient population utilised in this study included far
more women than men, the patients were relatively young
(around 60 years of age) and with a BMI of 28-29 Kg/
m?, raising the concern about selection bias. This was also
an acute treatment trial, based on a 6 months trial and
consequently the results may not generalise to a longer
duration of treatment. Furthermore. the study included
a small sample size. Hence longer-term trials involving
larger sample size are required to fully assess the safety
and efficacy of duloxetine in a time course that is more
reflective of clinical practice.
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