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Introduction

Osteoarthritis is a chronic degenerative disorder of multifactorial

Abstract

Background: Osteoarthritis is a chronic degenerative disorder of
multifactorial etiology characterized by the loss of articular cartilage, resulting
in joint pain, stiffness, swelling, and disability without any clear answer to its
treatment and cure. Studies from intra-articular steroid with local anesthetic
uses in osteoarthritis are rare from India.

Objective: To determine the effectiveness and safety of administering a
combination of intra-articular corticosteroid and local anesthetic in Indian
patients with knee osteoarthritis.

Methods: This, prospective, open-label, observational single-center pilot
study was conducted at the Rheumatology Clinic of a tertiary care centre, from
December 2015 to December 2016. This, prospective, open-label, observational
single-center pilot study included patients (n=20) between 35-70 years of age,
suffering from chronic knee pain for at least three months prior to inclusion,
with a clinical or radiological diagnosis of knee osteoarthritis, dissatisfied with
previous non-surgical management. Patients were administered injection
methylprednisolone 80 mg (2 ml) plus lignocaine 1% (0.5 ml) intra-articularly
which were followed with five scheduled visits i.e. baseline (visit 1), day 1 (visit
2), 6 weeks (visit 3), 12 weeks (visit 4), and 24 weeks (visit 5). Patients were
evaluated on a Visual Analogue Scale [VAS] for pain and patient reported self-
assessment guestionnaire to evaluate other clinical effectiveness parameters.

Results: Mean age of the study population was 52.55+7.91 years. Majority
(85%) were females. After administration of the injection, pain (as measured
by the VAS scale) improved within a day and there was complete (100%) pain
relief in all patients (as per subjective assessment) at week 1. The VAS score
reduced from 8.90+0.968 at baseline to 6.35+1.387 on day 1 (mean reduction
of 2.55+1.191) and 5.30+0.923 at week 1 (mean reduction of -3.60+1.273). For
each of the clinical effectiveness parameters, a significantly greater proportion
of patients showed ‘improved’ status than those who ‘worsened’ or remained the
same. Seventy percent (14/20) patients reported ‘decreased’ frequency of Non-
Steroidal Anti-Inflammatory Drug (NSAID) usage (p=0.0368).

Conclusion: Combination injection of intra-articular corticosteroid and
local anesthetic is safe and effective in Indian patients with osteoarthritis. It
achieves immediate pain relief, with effects lasting for at least 6 months and
helps decrease NSAID usage in most patients.

Keywords: Osteoarthritis; Injections; Intra-articular; Anesthetics; Local;
Visual Analog Scale; Anti-inflammatory agents; Non-steroidal

inflicts a tremendous economic burden. Additionally indirect costs
such as loss of productivity, lost wages, and costs associated with the
need for home care and child care further add to the disease burden

etiology characterized by the loss of articular cartilage, resulting
in joint pain, stiffness, swelling, and disability [1-3]. It is the most
common joint disease worldwide and most commonly affects the knee
joint [4,5]. In India, the prevalence of knee osteoarthritis is 28.7% [6].
Osteoarthritis of the knee joint is one of the foremost causes of global
disability and is ranked as the 11th highest contributor to global
disability along with hip osteoarthritis [7]. On account of the effects
of disability, co-morbid disease, and treatment costs, osteoarthritis

[8].

In addition to the sizable economic burden, progressive
functional disability associated with osteoarthritis substantially
impacts quality of life in patients [9,10]. Hence treatment of
osteoarthritis primarily aims at controlling pain, and improving
functional disability and health-related quality of life [11]. The
American College of Rheumatology (ACR) 2012 recommendations
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suggest several treatment modalities including non-pharmacological
techniques like weight loss, patient education, and regular exercise
and pharmacological drugs such as acetaminophen, oral and topical
Non-Steroidal Anti-Inflammatory Drugs (NSAIDs), tramadol, and
intra-articular steroids, while conditionally recommending against
the use of chondroitin sulfate, glucosamine, and topical capsaicin
[12]. Acetaminophen, aspirin and NSAIDs, that are commonly used
as pain relief medications can lead to gastric complications, ulcers,
increased risk for hospitalization, adverse side effects, and death.
[13] Likewise tramadol is associated with adverse effects such as
constipation, dizziness, nausea, somnolence, headache etc. that limit
its use [14].

Intra-articular steroids on the other hand exhibit a better long-
term safety profile with no deleterious effects on the anatomical
structure of the knee [15] Further, intra-articular steroids also
significantly reduce osteoarthritic knee pain, stiffness and joint
function [15-17], which in turn helps in improving quality of life, and
delaying surgical interventions in patients with knee osteoarthritis.

Intra-articular corticosteroids are often used along with local
anesthetics to treat osteoarthritis [18] probably due to the rationale
that the local anesthetic component acts quickly after administration,
to provide immediate pain relief, and its action may last until the
corticosteroid component starts to exert its effect [19]. While some
studies suggest that a combination local anesthetic/corticosteroid
may have potential negative effects on intra-articular cell viability
and cell metabolism, and may lead to chondrotoxicity [19-21], others
support continued safe use of this combination in clinical practice
[22]. Nonetheless the combination of intra-articular steroids and
local anesthetics is routinely administered universally (either in the
same syringe or separately) to treat osteoarthritis [18,23].

The potential advantage of rapid onset and prolonged duration of
action offered (which enablesinstant pain reliefand anti-inflammatory
response) [19] by combination of intra-articular steroids and local
anesthetics, as well as the controversy surrounding its safety [19-
22] makes it imperative to examine its effectiveness and safety in
patients with knee osteoarthritis. However, studies exploring the
effectiveness and safety of this combination are limited [21] especially
in India. Therefore, this pilot study was conducted to determine the
effectiveness and safety of administering a combination of intra-
articular corticosteroid and local anesthetic in Indian patients with
knee osteoarthritis.

Methods

This, prospective, open-label, observational single-center pilot
study was conducted at the Rheumatology Clinic of the Medicine
Department of Santosh Medical College and Hospital, Ghaziabad,
from December 2015 to December 2016.

Patient selection

Adults between 35-70 years of age, suffering from chronic knee
pain (pain score at least 3 cm on Visual Analogue Scale [VAS] for at
least three months prior to inclusion, with a clinical or radiological
diagnosis of knee osteoarthritis, dissatisfied with previous non-
surgical management including analgesics and other drugs were
included after informed consent. Those with severe, advanced,
destructive arthritis with deformity, neuropathic or septic arthritis,
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Figure 1: Visual analog scale.

post-operative arthritis/artificial joint, hypersensitivity to study
medications or contrast solutions, or those who had previously
received an intra-articular injection (corticosteroid, hyaluronic acid
preparation or other) were excluded.

Study procedures and data collection

At Dbaseline, patients administered  injection
methylprednisolone 80 mg (2 ml) plus lignocaine 1% (0.5 ml) intra-
articularly under all aseptic precautions.

were

The duration of observation was 24 weeks with five scheduled
visits i.e. baseline (visit 1), day 1 (visit 2), 6 weeks (visit 3), 12 weeks
(visit 4), and 24 weeks (visit 5).

At baseline, data regarding demography, occupation, socio-
status, previous (ayurvedic,
homeopathy, other), disease duration etc. was collected on case
record forms. On all five visits, pain was measured on VAS (Visual
analog scale) scale (0-10cm). (Figure 1)

economic alternative treatment

At 24 weeks, each patient was asked to fill up a patient self-
questionnaire indicating the (‘improved’,
‘worsened’ or ‘same’; with respect to baseline) of ‘clinical effectiveness’

assessment status
parameters such as range of motion of the joint; clinical symptoms
like localized swelling, heat, and tenderness; duration of early
morning stiffness; duration of post inactivity stiffness; increased self-
dependence, self-esteem and overall confidence; overall mobility and
presence in social gatherings; and overall well-being and lifestyle. In
the same questionnaire, the patient was asked to indicate the change
in frequency of NSAID usage (with respect to baseline) as ‘increased’,
‘decreased’ or ‘same’.

Throughout the study patients were encouraged to report any
complications/adverse events, increased difficulty in movements, or
restriction of mobility after intra-articular injection.

Endpoints and assessments

Effectiveness outcomes: Effectiveness was assessed on the basis of
change in VAS score, proportion of patients with ‘improved’ clinical
effectiveness parameters and proportion of patients with ‘reduced’
NSAID usage at 24 weeks.

Safety outcomes: Safety was assessed as incidence of Adverse
Events (AEs), Serious Adverse Events (SAEs), and Adverse Drug
Reactions (ADRs). An AE was defined as any untoward medical
occurrence that did not necessarily have a causal relationship with
treatment. When the attending physician, identified the AE as
‘related’, ‘cannot rule out the possible relation’, or ‘undeterminable’,
the AE was considered an ADR. If the AE or ADR was severe enough
(as determined by the attending physician) to cause death, a life-
threatening condition, hospitalization or prolonged hospitalization,
persistent or significant disability, congenital diseases or anomalies in
the next generation, or other medically important conditions, it was
classified as a serious AE (SAE) or a serious ADR (SADR).
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Table 1: Baseline characteristics.

Abbreviations: n: Number of Patients; SD: Standard Deviation; Min: Minimum;
Max: Maximum

Statistical analysis

Sample size calculation: Assuming that a mean difference of 1.5
cm on the VAS between visits is a clinically significant improvement
and a standard deviation (SD) of 2.25 cm with 80% power at 5%
significance level, a sample size of 20 patients was required.

Statistical methods: All data recorded were summarized and
analyzed using descriptive and inferential statistics. Mean, SD, and
range (minimum-maximum) were provided for continuous variables.
Frequency and percentage were presented for categorical variables.
For statistical analyses of change in VAS scores, a longitudinal data
model was applied to assess multiple repeated-measures using the
MIXED procedure of the SAS system with random effect for subject
(random intercept model). A fixed effects analyses was conducted to
determine whether there were effects of time points (baseline [Day
0]), Day 1, week 1, week 6, week 12 and week 24 after the intra-
articular injection). A 95% confidence interval (CI) was presented and
tests were performed at a two sided 5% significance level. T-test were

Baseline characteristics N=20 107
Age (years) 9
Mean (SD) 52.55 (7.91) 3|
[Min; Max] [40; 65] o
35-40 years 1(5 £
41-50 years 9 (45) g ®
51-60 years 6 (30) g 57
61-70 years 4 (20) 2
Gender n (%) 34
Female 17 (85)
Male 3 (15) 1
Socio-economic Status n (%) LR T T T T T
Baseline Day Week 1 Week6 Week12 Week 24
Low 4 (20) Visit
Lower Middle 6 (30%) T © Meanvalue
Middle 5 (25) Figure 2: Change in Visual analog scale from baseline to 24 weeks.
Upper Middle 1(5)
: : used to explore the differences between assessment time points. Data
Higher Middle 4(20) was explored for normality and satisfaction of parametric statistics,
Co-morbid conditions and no transformations were required. The statistical analyses were
Hypertension 5 (25) performed using SAS 9.3 (SAS Institute, Cary NC).
Diabetes mellitus 5(25) Results
Metabolic syndrome 16 A total of 20 patients with osteoarthritis were included; all
Vitamin D3 deficiency 5(25) completed the study.
Previous alternative treatment n (%) Baseline characteristics
Ayurvedic 529 The mean+SD age of the included (n=20) patients was 52.55+7.91
Homeopathy 6(30) years. Majority (85%; n=17) of the study population comprised
None 9 (45) females. Most patients (80%; n=16) had a disease duration of >2 years
Disease duration and had received previous treatment, of which about 55% (n=11) had
<ayears 4(20) received. alternative treatment including hor.neopathic (30%; n.=6) or
ayurvedic treatment (25%; n=5). Hypertension (25%; n=>5), diabetes
>2 years 16 (80) mellitus (25%; n=>5), and Vitamin D3 deficiency (25%; n=>5) were the

most common co-morbid conditions (Table 1).

Change is VAS score

Improvement in pain as measured by the VAS scale was seen
from day 1 (visit 2). The VAS score reduced from 8.90+0.968 at
baseline to 6.35+1.387 on day 1 (mean reduction of 2.55+1.191) and
5.30+0.923 at week 1 (mean reduction of -3.60+1.273). At week 1,
there was complete (100%) pain relief in all patients as per subjective
assessment. After week 1, improvement in VAS score continued in
70% patients at 6 weeks, 80% patients at 12 weeks and 70% patients at
24 weeks. At 24 weeks, total reduction is VAS score was 5.00+1.298 as
compared to baseline (Table 2 and Figure 2).

Between 12 and 24 weeks, the VAS score worsened in 7 (35%)
patients. Interestingly 5/7 patients who showed worsening of VAS
score had co-morbid conditions such as hypertension and/or diabetes.

Proportion of patients with ‘improved’ self-reported clinical
effectiveness parameters.

For each of the clinical effectiveness parameters (evaluated on the
basis of patient self-assessment questionnaire), a significantly greater
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Table 2: Change in Visual analog scale from baseline to 24 weeks.

VAS (cm) Change from Baseline (cm)
Visit Percent change from baseline (%)
N=20 N=20

Baseline
Mean (SD) 8.90 (0.968) - -
[Min; Max] [7; 10] - -

Day 1

Mean (SD) 6.35 (1.387) -2.55 (1.191) -28.75 (14.248)
[Min; Max] [3; 8] [-4; 0] [-57.14; O]

Week 1
Mean (SD) 5.30 (0.923) -3.60 (1.273) -39.86 (11.518)
[Min; Max] [4; 7] [-6; -2] [-60; -22.22]

Week 6
Mean (SD) 4.65 (1.089) -4.25 (1.372) -47.30 (12.546)
[Min; Max] [3; 7] [-7;-2] [-70; -25]
Week 12
Mean (SD) 4.15 (0.875) -4.75 (1.164) -53.07 (9.888)
[Min; Max] [3; 6] [-7; -3] [-70; -33.33]
Week 24
Mean (SD) 3.90 (1.373) -5.00 (1.298) -56.41 (13.973)
[Min; Max] [2; 6] [-8;-3] [-80; -33.33]

Abbreviations: VAS: Visual Analog Scale; SD: Standard Deviation; Min: Minimum; Max: Maximum

Table 3: Patient self-assessment (Clinical effectiveness parameters and NSAID usage).

Patient self-assessment
o ) Improved Same Worsened P value for proportion of patients who
Clinical effectiveness parameters ;
n (%) n (%) n (%) improved
Range of motion of joint 12 (60) 8 (40) 0 0.0339
Clinical symptoms like localized swelling, heat, and 13 (65) 7(35 0 0.0112
tenderness
Duration of early morning stiffness 13 (65) 7 (35) 0 0.0112
Duration of post inactivity stiffness 12 (60) 8 (40) 0 0.0339
Increased self—dependen.ce, self-esteem and overall 12 (60) 8 (40) 0 0.0339
confidence
Overall mobility and presence in social gatherings 12 (60) 8 (40) 0 0.0339
Overall well-being and lifestyle 12 (60) 8 (40) 0 0.03339
NSAID usage Decreased (n%) | Same n(%) | Increased n(%) P value for pr%zz;ggge%f patients who
13 (65) 5 (25) 2 (10) 0.0368

Abbreviations: n: Number of Patients; NSAID: Non-Steroidal Anti-Inflammatory Drugs.

proportion of patients showed ‘improved’ status than those who
‘worsened’ or remained the same (Table 3).

Proportion of patients with ‘reduced’ NSAID usage at 24 weeks.

A total of 70% (14/20) patients reported ‘decreased’ frequency of
NSAID usage (p=0.0368).

Safety.
No adverse events were reported.
Discussion

In this prospective, observational single-center pilot study

conducted to determine the effectiveness and safety of a combination
of intra-articular corticosteroid and local anesthetic in patients with
osteoarthritis, improvement in joint pain (as measured by the VAS)
was observed the very next day after the injection was administered
with complete pain relief within a week. In a majority of patients, the
pain relieflasted up to 24 weeks after the single injection. Patients who
showed a decrease in pain-relief after 12 weeks had other co-morbid
conditions like hypertension and/or diabetes. Patients showing
‘improved’ clinical effectiveness parameters were significantly greater
in proportion than those showing ‘worsened’ or ‘same’ status. Further
a significant majority of patients reported ‘decreased’ NSAID usage in
the 24 weeks after treatment.
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In our study improvement in joint pain was observed within a day
of initiating treatment; however complete pain relief was achieved at
week 1. A systematic review and meta-analysis that included both
randomized controlled trials and systematic reviews concerning
use of intra-articular steroid injections in knee osteoarthritis shows
both clinically and statistically (as measured by VAS) significant pain
relief within one week of treatment [16]. As compared to this meta-
analysis, the earlier onset of pain relief (within a day) observed in our
study was probably due to the fact that none of the studies included in
the meta-analysis used a local anesthetic along with the intra-articular
corticosteroid to ensure that the observed pain relief was only due
to the corticosteroid administration [16]. It can thus be inferred
that the effect of the local anesthetic in our study led to immediate
pain relief, after which the corticosteroid component took over and
achieved complete pain relief at week 1. Also, unlike the above meta-
analysis that shows short-lived pain relief for a maximum duration
of 3-4 weeks after a single injection of intra-articular corticosteroid,
in our study pain relief in most patients lasted for 24 weeks. In fact,
5/7 patients who experienced worsening of pain between 12 weeks
and 24 weeks had co-morbid diabetes and/or hypertension, both of
which are known to adversely impact the prognosis of osteoarthritis
[24, 25].

In addition to relief in joint pain, significant number of patients
reported improvement in several other clinical effectiveness
parameters such as range of motion, clinical symptoms like localized
swelling, heat, and tenderness, duration of early morning stiffness and
duration of post inactivity stiffness, self-dependence, self-esteem and
overall confidence, overall mobility and presence in social gatherings
and overall well-being and lifestyle. Similarly, a randomized double-
blind study conducted at the Department of Orthopedics, TMMCRC,
Moradabad between July and December 2014 shows that in addition
to the beneficial effects in achieving short/long-term pain relief
in knee osteoarthritis, intra-articular corticosteroids particularly
methyl prednisolone (which was used in our study) provides more
immediate improvement in pain, stiffness and joint function without
any adverse effects [17].

On account of the deleterious digestive, renal, and cardiovascular
adverse effects observed with NSAIDs usage, it is recommended that
physicians prescribing NSAIDs for pain relief in osteoarthritis should
consider factors such as co-morbid conditions, contraindications,
and concomitant drugs [26,27] and then prescribe the lowest
possible dose for the shortest required time in patients at risk of
adverse effects [27,28]. A majority of patients in our study were able
to reduce NSAID usage after administration of the intra-articular
steroid and local anesthetic combination. Moreover, despite a short-
term beneficial effect observed with intra-articular corticosteroid
administration, it can be useful to control acute exacerbations while
waiting for NSAIDs to work, in patients who need rapid pain relief
for an upcoming activity, where sleep is interrupted due to pain [16].
Hence a combination of intra-articular steroid and local anesthetic
should be considered in patients with osteoarthritis unable to obtain
relief with NSAIDs or in those experiencing gastro-intestinal or other
side effects with NSAIDs [16].

There were no adverse effects of the treatment observed in
our study, indicating that the drug combination was safe and well

tolerated by all patients. The safety of intra-articular steroids is also
supported by several other studies [15,17]. In fact the absence of
major side effects is one of the primary reasons due to which intra-
articular corticosteroid injections have become one of the mainstays
in the management of osteoarthritis, particularly knee osteoarthritis
[29].

Strengths and Limitations of the Study

This open-label, prospective, observational study was conducted
in a real-world setting, and hence the study population reflects actual
clinical practice. In addition to assessing improvement in joint pain in
terms of VAS, the study also explores other key factors like reduction
in NSAID usage after the treatment. However, this open-label study
did not have a control group which could have been a source of
potential bias (selection bias). Also, in this study, osteoarthritis was
not evaluated by a symptom driven scale like Western Ontario and
McMaster Universities Osteoarthritis Index (WOMAC). Hence
further studies with larger sample size, inclusion of a control group
and assessments based on additional clinical scores may be required
to validate these findings. Nonetheless, this pilot study establishes
the evidence for further evaluation of intra-articular corticosteroid
anesthetic combination in randomized clinical trials as well as
observational registries in India.

Conclusion

In conclusion, this observational study shows that a single
combination injection of intra-articular corticosteroid and
local anesthetic achieves immediate pain relief in patients with
osteoarthritis, and the effects lasts in most patients for at least 6
months. Most patients receiving this treatment are able to decrease
their NSAID usage, thus reducing its side effects, and the treatment
regimen does not show any adverse effects as well. Despite certain
limitations, the findings of this study lay the foundation for further
large-scale randomized controlled trials that can be designed to
evaluate the efficacy and safety of this combination.
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