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ABSTRACT

Background: Knee osteoarthritis is a relatively common degenerative joint disorder in the
world and one of the leading reasons behind chronic pain, disability, and impaired quality of
life among the elderly population. Diclofenac Non-steroidal anti-inflammatory drugs, especially
diclofenac, are still a strength of pharmacological treatment because of their pain-killing effects
as well as anti-inflammatory effects. Materials and Methods: Nevertheless, there are severe
systemic side effects of oral NSAID treatment, such as gastrointestinal bleeding, cardiovascular,
and renal dysfunction. The current study was meant to determine the effectiveness and safety of
transdermal diclofenac patch versus oral diclofenac in patients with knee osteoarthritis. Results:
The study was a prospective randomized controlled study that involved 100 patients with knee
osteoarthritis. The main results were the decrease of the level of pain measured with the help of
the Visual Analogue Scale, the functional status measured with the help of the PROMIS Physical
Function scores, and the quality of life measured with the help of the SF-36 questionnaire. Adverse
drug reactions, patient satisfaction and rescue medication were the secondary outcomes.
Transdermal diclofenac patients did not show any difference in pain relievers or functional
results as compared to oral diclofenac group. Nevertheless, the incidence of systemic adverse
effects was lower in transdermal group especially gastrointestinal complaints. The transdermal
treatment group also showed improved patient compliance and patient satisfaction. Conclusion:
Transdermal diclofenac patches are just as effective in pain relieving as oral diclofenac with a
more favorable safety profile. These results propose transdermal delivery system to be a safer and
more sustainable treatment mode of long-term management of knee osteoarthritis, particularly
in the aged.

Keywords: Diclofenac, Drug safety, Knee osteoarthritis, NSAIDs, Randomized controlled study,
Transdermal patch.

INTRODUCTION health expenditure, reduced productivity and high physical and

psychological weight to the patients.>?
Osteoarthritis is a highly prevalent musculoskeletal chronic

disease that impacts the world population and poses one of the
most significant causes of disability, especially in the elderly
population. The disease is manifested by the gradual atrophy of
the cartilage of the joints, the remodeling of the bone beneath
the cartilage, inflammation of the synovia, and structural damage
of the joint tissues.! Knee osteoarthritis becomes a significant
health issue to the general population, which leads to high
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Population aging, sedentary lifestyles, increased incidences of
obesity and long-life expectancy have seen the prevalence of knee
osteoarthritis rise significantly over the last decades. Besides pain,
other symptoms common in patients include stiffness of the joints,
dysfunction, and inability to carry out common tasks by walking,
climbing up and down the stairs, standing up or standing long
in a single position.>® Different pharmacological substances have
been employed such as acetaminophen, NSAIDs, corticosteroids,
and intra-articular therapies. Diclofenac is regarded to be
among the most effective NSAIDs and is commonly applied in
treatment of osteoarthritis and other musculoskeletal diseases.**
Pharmacological treatment is also of significant importance in
the symptomatic management of knee osteoarthritis. NSAIDs are
common drugs that are prescribed to treat and manage the pain
of osteoarthritis because of their analgesic and anti-inflammatory
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effects. Orally taken NSAIDs are systemically absorbed, they can
have an effect on many organ systems other than the affected
area through inflammation.®® Oral NSAID treatment, there are
gastrointestinal complications like gastritis, peptic ulcer disease,
and gastrointestinal bleeding. Osteoarthritis is prevalent in older
adults who most likely have numerous comorbidities.>**°

Transdermal drug delivery devices offer a non-invasive drug
delivery method that has the ability to release drugs on a
sustained basis and deliver drugs to the area of the affected joint.
This modifies the first-pass metabolism and restricts the systemic
exposure of drugs hence there is a possibility of enhancing the
safety profile of non-steroidal anti-inflammatory drugs in chronic
musculoskeletal diseases.'” The clinical trials and meta-analyses
have proved that topical or transdermal NSAIDs help a great deal
in relief of pain and better functional outcome in osteoarthritis
patients.*® Transdermal preparations have a number of benefits
which include; local action of drug absorption, elimination of
gastrointestinal reactions and less exposure of the drug to the
system. The transdermal diclofenac patches can achieve localized
anti-inflammatory action at the painful area with a potentially
decreasing systemic adversereaction in the case of musculoskeletal
" This pharmacokinetic
benefit has enabled topical NSAIDs to have a special role in older
patients and patients with various comorbidities to be more prone
to systemic NSAID toxicity.'

conditions like knee osteoarthritis.

The current prospective randomized controlled trial was carried
out to determine the effectiveness and safety of transdermal
diclofenac patch when compared to oral diclofenac in individuals
with knee osteoarthritis.'** The sustained release characteristics
of patch systems allow continuous local drug exposure at the site
of inflammation, which may contribute to effective pain control
in chronic musculoskeletal disorders such as knee osteoarthritis."
The long-term release properties of patch systems provide the
ability to achieve site-targeted drug delivery continuously to the
inflammatory site, which can lead to pain management during
chronic musculoskeletal diseases, such as knee osteoarthritis.
The perception of pain in osteoarthritis is a psychological
and contextual phenomenon. This phenomenon should be
considered during the interpretation of clinical outcomes of pain
in randomized trials. Topical NSAIDs are recommended by the
National Institute of Health and Care Excellence and American
College of Rheumatology as a first-line pharmacological
treatment of localized osteoarthritis pain, especially with older
individuals or those who are at higher risk of systemic adverse
reactions of oral NSAIDs.!*1¢

The attention of many studies has been put on topical gels
or creams as opposed to transdermal patch systems. Due to
differences in study design, sample size, period of treatment, and
the outcome measure, it is not easy to come up with conclusive
figures on the comparative effectiveness and safety of the two
treatment modalities.””"" Even though the use of topical NSAIDs

is advisable in various clinical guidelines to manage osteoarthritis,
there is still limited comparative evidence between the use of
transdermal diclofenac patches and oral diclofenac therapy in
many clinical environments. Both efficacy and safety outcomes
must therefore be evaluated directly to find out the relative
clinical benefits of these treatment modalities.'**'

MATERIALS AND METHODS
Study Design

It was a prospective randomized controlled clinical trial that was
carried out to compare the efficacy and safety of transdermal
diclofenac patches and oral diclofenac tablets on patients
diagnosed with knee osteoarthritis. The current study aimed
to be a prospective and randomized controlled clinical trial to
compare and contrast the effectiveness and safety of transdermal
application of diclofenac patches and oral diclofenac in patients
diagnosed of knee osteoarthritis. Randomized controlled trials
are regarded as the gold standard in a clinical research study to
evaluate the therapeutic interventions since they reduce the bias
and enable objective differences between the treatment groups.
In the given case, the participants were randomly assigned to two
treatment groups to each group to compare the results that were
related to the two different routes of using diclofenac.

Study Population

100 patients diagnosed with knee osteoarthritis were recruited
in the study. The patients were sampled on the basis of their
clinical analysis and radiographic examination of osteoarthritis
using Kellgren-Lawrence grading system. It was done in the
orthopedic outpatient department of a tertiary care hospital. The
department continues to deal with patients who present with
musculoskeletal disorders, such as osteoarthritis, rheumatoid
arthritis, and sport related injuries. The eligibility criteria were
based on pre-established inclusion and exclusion criteria through
which the patients who visited outpatient clinic complaining of
knee pain were screened.

Sample Size

The number of patients (100) involved in the study was 100. The
chosen sample size was sufficient to represent the target population
in a sufficient manner and provide statistical comparison of the
two treatment groups.

Inclusion Criteria

e Adults aged above 40 years.
¢ Clinijcally diagnosed with knee osteoarthritis.

e Experiencing moderate knee

pharmacological treatment.

pain  requiring

*  Willing to provide informed consent for participation in
the study.
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e Baseline Blood pressure was recorded in all patients
preceding the therapy and patients with Hypertension
were enrolled in the study, provided that it was
satisfactorily managed on medication.

Exclusion Criteria

e Known hypersensitivity or allergy to NSAIDs.

e History of severe gastrointestinal disorders such as
peptic ulcer disease.

e Presence of severe systemic illnesses such as advanced
renal or hepatic disease.

e Recent knee surgery or intra-articular injection therapy.

e Pregnancy or lactation.

Treatment Groups
Group A: Transdermal Patch Diclofenac

This population of patients was given diclofenac transdermal
patches directly added to the knee joint which was in problem.
The patch was used on a daily basis and changed as per the
instructions of the manufacturer. Patients were also advised to
use clean dry skin when placing the patch in order to achieve
maximum drug absorption.

Group B: Tablets of Diclofenac Oral

This group taking oral diclofenac tablets was under the doctor
prescription. The drug was used in the usual therapeutic doses
that were suitable in treating osteoarthritis pain. Patients were
advised to take the medication during the post meal times to
reduce gastrointestinal discomforts.

Outcome Measures

Treatments were assessed in terms of their efficacy and safety
through primary and secondary outcomes measurements.

Primary Outcome Measures

The main outcomes were aimed at measuring pain and functional
status improvement in the patients.

The pain intensity was measured with the help of Visual Analog
Scale (VAS) which is a popular scale of subjective pain. Patients
were asked to rate their pain using a scale of 0 (no pain) to 10
(severe pain).

They used the PROMIS Physical Function scale, which is a scale
that measures the functional status of the patient in performing
daily physical activities like walking, standing, and climbing
stairs.

The SF-36 questionnaire was the measure of quality of life.
This instrument is used to determine various dimensions of

health-related quality of life such as physical functioning, pain,
perception of overall health, and emotional well-being.

Secondary Outcome Measures

Secondary outcomes were aimed at assessing the safety and
tolerability of treatments.

Monitoring was done on adverse drug reactions during the
period of the study. Patients were advised to report any form of
the symptoms like gastrointestinal discomfort, skin irritation,
dizziness, or any other unexpected effects. The satisfaction of
the patients with the treatment was also measured to identify
the acceptability and the convenience of the therapy. Moreover,
the rescue medication was also used to treat uncontrolled pain
in order to determine the effectiveness of the pain treatment in
each group.

Statistical Analysis

The study data were inputted in a structured database and
analyzed with the help of statistical software (SPSS and Microsoft
Excel). Demographic and baseline characteristics of the
participants were summarized using the descriptive statistics.
Accordingly, relevant statistical tests were used to compare both
the treatment groups. The independent t-test was used to analyze
the continuous variables like pain scores and functional scores.
The Chi-square test was used to test categorical variables like
the occurrence of adverse events. The p-value of below 0.05 was
taken to be significant. The statistical test was to find out whether
there existed any significant difference between the transdermal
diclofenac patch and the oral diclofenac tablet groups on the
efficacy and safety outcomes.

RESULTS

One hundred patients diagnosed with knee osteoarthritis were
enrolled in the current study and were randomly assigned to
the two treatment groups according to the study protocol. All
registered participants had fulfilled the protocol of the study
and were incorporated in the final analysis. The study period
was used to assess treatment efficacy and safety outcomes
through the assessment of the patients at baseline and at selected
predetermined intervals. Clinical assessment involved the
evaluation of the intensity of pain, functional mobility, quality of
life, and adverse drug reactions. Such parameters were estimated
by use of validated clinical measures including the Visual Analog
Scale (VAS) of pain, PROMIS Physical Function scale of mobility
and the Short Form-36 (SF-36) questionnaire of health-related
quality of life. Standardized assessment tools were used, which
provided an objective comparison of the results of the two
treatment groups.

In baseline, the treatment groups had similar demographic and
clinical features Table 1. This guaranteed that the disparities noted
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in the course of the follow-up were as a result of the treatment

interventions and not existing disparities.

The findings revealed that the demographic pattern of the
patients was not different in Group A (transdermal diclofenac
patch) and Group B (oral diclofenac tablets). The average of the
participants was in the normal age group that is related to knee
osteoarthritis. The sample size of the majority of patients was in
the middle-aged and aged group of patients, and this indicates
the long-standing association between aging and the excess
prevalence of osteoarthritis. Loss of Reparative ability of the
tissues of the joints and degenerative alterations in the articular
cartilage, prolonged mechanical strain leads to the development
of osteoarthritis among the elderly population. Both male and
female subjects were involved in the research but a somewhat
larger percentage of patients were females. There was also an
analysis of the BMI of the participants undertaken as a form of
baseline. The percentage of patients who were overweight or obese
based on the general BMI classification standards was high. The
intensity of osteoarthritis in the participants was measured with
the help of the Kellgren-Lawrence (KL) grading system, which
is a popular radiographic grading technique of osteoarthritis. A
majority of the participants fell under Grade 2 or Grade 3, which
implies mild to moderate severity of the disease. Patients who
exhibit these grades normally come along with the symptoms of
joint pain, stiffness, and functional limitations without having
experienced severe structural joint damage.

Pain Reduction (VAS Score)

The level of pain used as a measure in the VAS scale revealed a
significant improvement of both treatment groups. Transdermal
diclofenac patch showed better pain relief than oral diclofenac at
the follow-up evaluation. At week 2, the average of VAS score was
significantly less in the patch group than oral diclofenac group
(3.57£1.37 vs 5.27+0.95; p<0.001). This further improved the
results by the week 3 when the patch group did show more pain
reduction (2.12+1.51 vs 4.2+1.12; p<0.001) Table 2.

The treatment groups showed that VAS scores significantly
decreased during the study period, which showed an improvement
of pain symptoms in the patients with knee osteoarthritis. The
use of transdermal diclofenac patch resulted into progressive
and long-term pain score reduction in patients. Oral diclofenac
tablets were also shown to have a significant decrease of the VAS
pain score in the patients receiving the treatment. Decreased
inflammatory mediators are within the joint and help relieve the
pain and enhance the performance of the joint.

Physical Function (PROMIS-PF Scores)

The functional outcomes measured with the PROMIS scale
demonstrated the transdermal patch group to have maintained

higher functional status at the end of the study period and had
higher scores on the PROMIS scale than the oral diclofenac group
(43.9243.94 vs 38.27+3.98; p<0.001) Table 3.

Table 1: Baseline Demographic and Clinical Characteristics of Study
Participants.

Group Frequency (%)
Oral 49 (49%)
Patch 51 (51%)
Sex
Male 44 (44%)
Female 56 (56%)
KL Grade
Mild 52 (52%)
Moderate 48 (48%)
Occupation
Auto Driver 1 (1%)
Business 2 (2%)
Contractor 1(1%)
Driver 5 (5%)
Farmer 17 (17%)
Homemaker 23 (23%)
Laborer 32 (32%)
Maid 1 (1%)
Shopkeeper 15 (15%)
Teacher 3 (3%)
Rescue medication use
No 94 (94%)
Yes (Paracetamol IV) 6 (6%)
Adverse effects
Epigastric pain 12 (12%)
GI Irritation 21 (21%)
Nausea 7 (7%)
None 46 (46%)
Pruritus 5 (5%)
Rash 6 (6%)
Vomiting 3 (3%)
HTN
No 57 (57%)
Yes 43 (43%)
DM
No 59 (59%)
Yes 41 (41%)
Dropout
No 95 (95%)
Yes 5 (5%)
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Table 2: Comparison of VAS Scores Between Treatment Groups.

Baseline Week 2 Week 3 Chi-square p
VAS score
Oral 7.08+0.89 5.27+0.95 4.2+1.12 95.696
Patch 7.16x£0.76 3.57£1.37 2.12+1.51 100.12
Table 3: PROMIS Functional Scores.
Baseline Week 2 Week 3 Chi-square p
PROMIS parameter T-score

Oral 38.27+3.98 38.71+3.09 50.28+64.26 98
Patch 43.92+3.94 41.35+£3.48 47.46+6.09 102

The functional improvement of participants was measured with
the help of the PROMIS Physical Function (PROMIS-PF) scale
which determines the capability of a patient to conduct usual
physical activities. The study period showed improvement in
functional scores in both treatment groups. The patients also
indicated that they could now have more capacity to carry
out activities like walking, standing in longer periods, and
climbing the stairs without the serious pain and discomfort. The
enhancement of functional mobility was a little more gradual in
transdermal patch group perhaps because of the localized and
continuous release of medication.

Quality of Life (SF-36 scores)

Quality of life outcomes measured using the SF-36 questionnaire
demonstrated significant improvements in several domains
among patients treated with the transdermal diclofenac patch
Table 4.

Significant differences between groups were observed in:
Physical functioning:

(58.47 +£9.81 vs 50.1 + 4.79; p < 0.001)

Bodily pain relief:
(66.08 + 10.27 vs 56.1 + 5.32; p < 0.001)

Mental well-being:
(65.61 +9.7 vs 58.46 + 7.01; p < 0.001)

The SF-36 questionnaire was used to measure the quality of life
with regard to health since it measures various aspects of health
status such as physical functioning, bodily pains, emotional
well-being and social functioning. The two treatment groups
showed improvements in multiple domains of SF-36 especially
those that touch on physical functioning and body pains. The
decrease in the pain level also resulted in a more comfortable
involvement of patients in everyday activities, which led to the
overall improvement in the quality of life.

Safety and Adverse Effects

Patients who were on oral diclofenac had more cases of
gastrointestinal adverse events such as gastric discomfort and
gastrointestinal distress. These are the negative incidences that
resulted in some drug discontinuation in the oral treatment
group. Conversely, when patients were given the transdermal
diclofenac patch, they only had mild and local skin reactions and,
in most cases, the reactions were temporary and non-disruptive
to treatment continuity. The current study also had the element
of safety assessment. Adverse reactions were observed during
the study period so as to determine the tolerability of the two
treatment modalities. Oral diclofenac patients made complaints
of more systemic negative effects on their bodies. The least
described adverse reactions were gastrointestinal discomfort,
dyspepsia, and mild gastrointestinal irritation. Conversely, the
patients on transdermal diclofenac patch showed a lot of reduced
systemic adverse reactions. The most frequent side effect observed
in this group was localized skin irritation of minor degree at the
patch location.

DISCUSSION

The current randomized controlled trial was done to find out
the effectiveness and safety of transdermal diclofenac patches
and oral diclofenac tablets on patients with knee osteoarthritis.
The findings were that both forms of treatment were practical in
decreasing pain and enhancing functional results on the patients.
Nonetheless, they were found to differ in terms of their safety
profiles.

The main goal in the pharmacological treatment of osteoarthritis
is pain reduction. In the given study, both groups had shown
a significant improvement in the VAS pain score which points
to the effectiveness of diclofenac in analgesic action. The
results can be compared with the prior studies indicating
the analgesic and anti-inflammatory properties of diclofenac
when applied in musculoskeletal diseases. The observed pain
relief in the transdermal group is consistent with other studies
that demonstrated that topical NSAIDs are capable of similar
pain-relieving benefit compared to oral preparations with little
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Table 4: SF-36 Quality of Life Scores Before and After Treatment.

Baseline Week 2 Week 3 Chi-square
Physical functioning
Oral 49.7+3.72 49.14+4.77 50.1+4.79 73.788
Patch 51.52+6.68 57.44+10.94 58.47+9.81 87.266
Bodily pain
Oral 50.36+4.84 48.98+5.55 56.1+£5.32 78.074
Patch 51.09+8.43 59.2+10.8 66.08+£10.27 97.158
General health
Oral 55.96+6.02 56.42+5.97 57.56+5.35 80.723
Patch 53.33+10.11 60.12+8.18 65.08+£9.9 91.652
Vitality
Oral 56.74+5.56 57.24+7.2 57.16+5.53 75.524
Patch 52.42+9.83 60.67+9.55 64.68+8.79 90.876
Social functioning
Oral 55.82+6.6 59.8+£6.22 59.32+6.34 74.791
Patch 51.37+10.04 60.93+£11.59 64.13+£10.87 91.103
Role - physical
Oral 50.84+4.6 49.58+4.98 50.44+6.01 81.183
Patch 50.95+9.77 55.8+£9.54 61.25+10.83 89.144
Role - emotional
Oral 60.66£6.65 61.56+6.65 59.76+6.24 75.843
Patch 54.37+11.55 61.15+10.12 66.91+9.16 89.922
Mental health
Oral 60.3£7.59 60.54+6.48 58.46+7.01 77.465
Patch 54.45+10.51 61.99+10.79 65.61+9.7 89.922

systemic exposure. It is possible that the enhanced analgesia effect,
seen in this paper, is because localized delivery of the drug is done

using the inflamed tissues in and around the knee joint.?>*

Transdermal diclofenac patches may have similar therapeutic
effects to oral diclofenac therapy since the pain in the similar
groups of patients who received the two treatments is found
to be comparable. This proves the idea that local drug delivery
can result in sufficient drug concentrations to be presented at
the inflamed site to produce therapeutic effects. Enhancement
in physical functioning that was found in the current study
also substantiates the role of pain management in treatment of
osteoarthritis. Joint pain reduction enables patients to undertake
their daily routines with more comfortability which promotes
their mobility and functional independence. The positive change
of functional outcome based on PROMIS scores also confirms
the efficacy of transdermal therapy. Lower pain levels enable the
patients to participate in physical activities with less difficulty
hence enhancing the joint mobility and the overall functional
capacity of the patient. The comparable results have been obtained
in the research of the use of topical NSAIDs in the management

of osteoarthritis. The results obtained in the current research are
aligned with the existing clinical guidelines and other published
systematic reviews that suggest the use of topical NSAIDs as
an osteoarthritis management method. The NICE guidelines
as well as the American college of Rheumatology guidelines
underline the importance of using topical NSAIDs as a primary
option to oral NSAIDs in patients experiencing localized pain
in osteoarthritis, especially in older adults or individuals at risk
of gastrointestinal or cardiovascular complications. The safety
profile of transdermal diclofenac patch that was better in this
study thus reinforce the current guideline recommendations of
using topical NSAIDs as an effective and less risky treatment in
managing pain in osteoarthritis.**

There was also an improvement in the quality-of-life assessments
based on the SF-36 questionnaire. These gains indicate the
overall benefit of pain management on the physical performance,
mood, and social involvement. The measurement of quality-of-
life outcomes and analysis of patient results provided by the
SE-36 questionnaire showed that the transdermal patch had a
significant positive impact on physical functioning, bodily pain,
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and mental well-being. It has been known that chronic pain has
negative effects on psychological health and social functioning.
Thus, competent pain management may result in significant
positive changes in general quality of life.

Among the most important results of the current research is
associated with the safety profile of the treatments. Gastrointestinal
adverse effects were more frequent in patients who were taking
oral diclofenac. These results are in agreement with the existing
literature that reports that, systemic NSAIDs can result into
gastrointestinal complications and gastric irritation.

Transdermal diclofenac patches, on the contrary, had a better
safety profile. Local delivery of drugs lowers the systemic exposure
of drugs hence low chances of systemic adverse effects. Also,
transdermal drug delivery does not undergo the first-pass hepatic
metabolism that can lead to the further decrease of systemic drug
concentrations and increase the safety of treatment. All in all, the
findings hint at the possibility of transdermal diclofenac patches
as a potentially useful treatment option among patients with knee
osteoarthritis, especially among older patients who might be at a
higher risk of systemic drug toxicity.>*%*

Even though Diclofenac may influence Blood-Pressure, guarded
monitoring is indicated in Hypertensive patients and Transdermal
delivery may be beneficial as it reduces systemic exposure and
related cardiovascular risks.

CONCLUSION

The findings of this randomized controlled trial prove the
claim that the transdermal diclofenac patch is a safe and
effective alternative to oral diclofenac in management of knee
osteoarthritis.

Patients who were put on the transdermal patch felt:
¢ Greater pain reduction.
e Better functional performance.
e Enhanced quality of life.

e Less systemic adverse effects.

Conversely, oral diclofenac was linked to more gastrointestinal
side effects, which could limit its use in the elders in the long
run. The current prospective randomized controlled trial was a
comparison of the efficacy and safety of transdermal diclofenac
patches and oral diclofenac tablets in patients with knee
osteoarthritis. Both modalities of treatment led to the realization
of large-scale improvements in terms of pain relief, functional
mobility and quality of life among the patients. Notably,
transdermal diclofenac patches were reported to have the same
efficacy as oral diclofenac in the analgesic effect. Nevertheless, the
transdermal patch proved to have a better safety profile with less

systemic involvement of adverse effects and mild localized skin
reactions in few patients.

These results might indicate that transdermal diclofenac patches
can be a less dangerous method of long-term knee osteoarthritis,
especially in older patients whose systems are more vulnerable
to NSAID Thus,
diclofenac patches can serve as a more favorable treatment of
the osteoarthritis pain in long-term management especially in
patients with the risk of NSAID-related systemic adverse events.

systemic adverse effects. transdermal

LIMITATIONS OF THE STUDY

Although the results are encouraging, there are some limitations
that have to be noted.

e The research was that with a rather small sample size,
which can restrict the extrapolation of the findings.

e The time of the study was rather limited, and it was
impossible to assess the effectiveness and safety of the
method in the long term.

e Also, the research itself was held at a single center of
clinical care and, hence, there is a risk that the results
cannot be transferred to other healthcare facilities.

The next step in the future research work ought to be long term
multicenter clinical trials on a larger patient population to further
assess the safety and long-term effectiveness of transdermal
diclofenac therapy in osteoarthritis management.
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Grade: Kellgren-Lawrence grading system; HTN: Hypertension;
DM: Diabetes Mellitus; BMI: Body Mass Index; NICE: National
Institute of Health and Care Excellence; ACR: American College
of Rheumatology.

CONFLICT OF INTEREST

The authors declare that there is no conflict of interest.

REFERENCES

1. lhegihu CC, Ihegihu EY, Okoye EC, Okeke IA, Okonkwo PU, Ativie RN. Oral diclofenac
sodium, quadriceps strengthening exercises and infrared radiation therapy in the
treatment of osteoarthritis of the knee. Int J Health Sci Res. 2018;8(10):74-81.

2. Singh A, Das S, Chopra A, Danda D, Paul BJ, March L, et al. Burden of osteoarthritis
in India and its states, 1990-2019: findings from the Global Burden of Disease Study
2019. Osteoarthritis Cartilage. 2022;30(8):1070-8. https://doi.org/10.1016/j,joca.202
2.05.004

3. Kacha HV, Kubavat AR, Mundhava SG, Malek SM. A prospective comparative study to
evaluate efficacy, safety and cost effectiveness of diclofenac and their combination
with proteolytic enzymes in orthopaedic department of a tertiary care hospital. Eur J
Biomed Pharm Sci. 2020;7(1):460-4.

4. Panezai MMK, Gul S, Kakar ZE, Rasheed U, Zammurad S, Tahir S. Comparison of
NSAIDs versus NSAIDs plus duloxetine in knee osteoarthritis patients. Pak J Med
Health Sci. 2021;15(10):2865-8.

82 Indian Journal of Pharmaceutical Education and Research, Krupapharmacon, 2026



Balapriya, et al.: Transdermal vs Oral Diclofenac in Knee Osteoarthritis

. Kanjiya R, Kotadia R. Comparative analysis of efficacy and tolerability of tramadol

versus diclofenac in treatment of knee osteoarthritis. Int J Basic Clin Pharmacol.
2021;10(10):1186.

. Dério M, Pereira RMR, Luz AGB, Deveza LA, Oliveira RM, Fuller R. Efficacy of

platelet-rich plasma and plasma for symptomatic treatment of knee osteoarthritis:
a double-blinded placebo-controlled randomized clinical trial. BMC Musculoskelet
Disord. 2021;22:1-12.

. Alsharif MS, Alharbi FS, Alharbi AM, Alsaedi BS, Alharbi NS, Alsharif MS, et al.

Comparing the incidence of adverse events following topical versus oral NSAIDs for
knee osteoarthritis: a systematic review and meta-analysis. Int J Community Med
Public Health. 2024;11(12):4948-55.

. Fukase H, Futagami S, Yamamoto T, Masaoka T, Terahara T, Okawa K, et al. Clinical

background and therapeutic evaluation in NSAID

complications. 2024;39(12):2504-10.

related gastrointestinal

. Giaretta S, Magni A, Migliore A, Natoli S, Puntillo F, Ronconi G, et al. Current

approaches to pain management in knee osteoarthritis. J Clin Med. 2024;13(17):1-29.

. Drosopoulou K, Kosheleva RI, Ofrydopoulou A, Tsoupras A, Mitropoulos A. Topical

and transdermal delivery of non-steroidal anti-inflammatory drugs for inflammation
and pain: current trends and future directions in delivery systems. Processes.
2025;13(3):1-26.

. Hosseini SE, Dudoniené V. Effects of an 8-week exercise and manual therapy

programme versus exercise alone on knee pain and joint function in postmenopausal
women with knee osteoarthritis. Rehabil Sci. 2025;1(32):100-112.

. Pires DPC, Monte FA, Monteiro LF, Soares FRC, Faria JLR. Updates in the treatment of

knee osteoarthritis. Rev Bras Ortop. 2024;59(3):337-48.

. Primorac D, Molnar V, Matisi¢ V, Hudetz D, Jele¢ Z, Rod E, et al. Comprehensive

review of knee osteoarthritis pharmacological treatment and the latest professional
societies’ guidelines. Pharmaceuticals. 2021;14(3):1-20.

. Wang S, Guan J, Gong W, Bao B. Transdermal delivery of NSAID patch for alleviating

inflammation and relieving pain for early-stage knee osteoarthritis. Front Pharmacol.
2025.

15.

20.

21.

22.

23.

24.

25.

26.

27.

Gontér K, Laszl6 S, Tékus V, Dombi A, Fabidn K, P4l S, et al. New generation
capsaicin-diclofenac containing silicon-based transdermal patch provides prolonged
analgesic effect in pain models. Eur J Pharm Sci. 2025;207:107035.

. Ghanavi J. Investigating the effect of novel diclofenac topical formulation on knee

pain relief in osteoarthritis patients. Biomed Biotechnol Res J. 2024;6(1).

. Hilaliyati N, Nasution IAR, Najmi RL, Meirita E, Wahyuni F, Yuhana SI. Optimizing

NSAID therapy in elderly with osteoarthritis: a case study from a primary care setting
in Indonesia. Int J Pharm Sci Med. 2025;10(1):35-41.

. Hunter CW, Deer TR, Jones MR, Chang Chien GC, D'Souza RS, Davis T, et al. Consensus

guidelines on interventional therapies for knee pain from the American Society of
Pain and Neuroscience. J Pain Res. 2022;15:2683-745.

. Tollisen A, Flatg B, Selvaag AM, Aasland A, Ingebrigtsen T, Sagen J, et al. Treatment

satisfaction with and adherence to disease-modifying antirheumatic drugs in adult
patients with juvenile idiopathic arthritis. Arthritis Care Res. 2021;73(2):221-31.
Altman RD, Hochberg MC, Crofford PE, et al. Topical non-steroidal anti-inflammatory
drugs for the treatment of osteoarthritis: a systematic review and meta-analysis.
Drugs Aging. 2015;32(7):547-58.

Derry S, Moore RA, McQuay HJ. Topical NSAIDs for chronic musculoskeletal pain in
adults. Cochrane Database Syst Rev. 2015;9:CD007400.

Tugwell P, Wells GA, Shainhouse JZ. Randomized controlled trial of topical diclofenac
in knee osteoarthritis. BMJ. 2004,329:324.

Day AD, Altman RD. Diclofenac sodium topical patch compared with oral diclofenac
for osteoarthritis pain management. Clin Ther. 2010;32(6):1006-16.

Altman RD, Barthel WF, et al. Topical diclofenac sodium gel in knee osteoarthritis:
randomized placebo-controlled trial. J Rheumatol. 2009.

Benedetti F, Amanzio M. The neurobiology of placebo analgesia. Nat Rev Neurosci.
2013;14:429-40.

National Institute for Health and Care Excellence (NICE). Osteoarthritis: care and
management in adults. NICE Guideline CG177.2014.

Kolasinski SL, Neogi T, Hochberg MC, et al. 2019 American College of Rheumatology
guideline for the management of osteoarthritis. Arthritis Care Res. 2020.

Cite this article: Balapriya MC, Dang R, Milton B, Ravikumar, Mudhol MB. A Prospective Study on Comparison of Transdermal Diclofenac Patch with
Oral Diclofenac as An Analgesic Modality in the Treatment of Knee Osteoarthritis. Indian J of Pharmaceutical Education and Research. Krupapharmacon
2026:76-83.

Indian Journal of Pharmaceutical Education and Research, Krupapharmacon, 2026

83



