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EFFICIENCY OF THERAPY WITH HIGH
CONCENTRATIONS OF TOPIC NSAIDs IN
PATIENTS WITH HIP OSTEOARTHRITIS

ABSTRACT

Aims: The aim of the study was to evaluate the effectiveness of therapy with high concentrations of
topical NSAIDs in patients with hip osteoarthritis, depending on the volume of local fat deposits.

Material and Methods: The study included 108 patients with a confirmed diagnosis of hip osteoarthritis.
All patients were randomly divided into 2 large groups - according to the criteria for the volume of
subcutaneous fat in the hip joint — patients with a skinfold thickness of 2 cm or less (group 1, n=68) and
patients with a skinfold thickness of more than 2 cm (group 2, n=40). In addition, according to the used
medication, the patients of each group were randomly divided equally into subgroups a (5% Ketoprofen
gel) and b (5% Diclofenac sodium gel). The duration of treatment was 14 days. To assess the
effectiveness of treatment, we studied the overall tolerability of the prescribed therapy, as well as the
quality of life of patients at the time of inclusion in the study and after 14 days.

Results: In group 1 there was a significant improvement in the quality of life on all 5 scales of the
guestionnaire. When pairwise comparison of the studied parameters after the treatment, in the group of
patients receiving the topical Diclofenac, the quality of life on all scales of the questionnaire was
significantly better than in patients receiving Ketoprofen. All patients in group 2 showed a slight
improvement in the quality of life in all parameters. The change in the studied indicators was not
statistically significant and did not depend on the choice of topical NSAIDs.

Conclusion: Diclofenac has been shown to be more effective than Ketoprofen in patients with weak
localized fat deposits. The efficiency of both drugs was insignificant in patients with pronounced fat
deposits in the hip joint area.
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1. INTRODUCTION

Hip osteoarthritis is one of the most common and disabling conditions in the elderly population [11]. Among people who
have lived up to‘85 years of'age, the risk of developing symptomatic hip osteoarthritis is 25% [10], and indications for total
hip arthroplasty in the end-stage of the disease occur in almost 10% of patients [2].

Despite the importance and urgency of the problem of hip osteoarthritis, studies of this pathology, as a rule, lagged behind
studies devoted to osteoarthritis of the knee joint. Most likely, this is due to the significant prevalence of knee osteoarthritis
[13] and its great visualization availability [6] and availability for clinical interventions. Clinical guidelines often combine hip
and knee osteoarthritis [5, 8, 12], sometimes extrapolating results from knee studies to the hip joint.

At the same time, current recommendations are somehow different for osteoarthritis of these two localizations regarding
the use of topical NSAIDs. Thus, according to the National Clinical Guideline Center, topical NSAIDs are effective only for
knee osteoarthritis [12]. This is most likely due to the fact that the knee joint is located much closer to the skin and is more
accessible for the penetration of NSAIDs applied locally.



In the modern scientific literature, there is no data on the efficiency of high doses of topical NSAIDs for the treatment of
hip osteoarthritis. Also, we did not find studies that would demonstrate the effect of the volume of local fat deposits on the
effectiveness of local treatment of this pathology.

The aim of the study was to evaluate the effectiveness of therapy with high concentrations of topical NSAIDs in patients
with hip osteoarthritis, depending on the volume of local fat deposits.

2. MATERIAL AND METHODS

Prospective study was approved by the Committee on Bioethics, National Pirogov Memorial Medical University,
Vinnytsya, Vinnytsia, Ukraine. The Bioethics Committee considered that research was performed in accordance with the
World Medical Assaociation Declaration of Helsinki on the ethical principles for medical research involving human subjects,
the Council of Europe Convention on the Human Rights and Biomedicine, relevant laws, orders of the Ministry of Health of
Ukraine. Each subject of the study were provided with all details about medical procedures and given the opportunity to
discuss any questions with healthcare professionals, and then signed a detailed form of informed consent to conduct the
research.

The study included 108 patients with a confirmed diagnosis of hip osteoarthritis. There were 42 (38.9%) women and 66
(61.1%) men in the study. The average age of the patients was 62.4+10.3 years.

The inclusion criteria for the study were:
1. Age over 18 years old.
2. Confirmed diagnosis of hip osteoarthritis.
3. The onset of symptoms of the disease not earlier than 6 months before the study.

4. The impossibility of performing surgery to replace the hip;joint due to severe concomitant pathology not related to
the site of surgery, or because the patient’s refusal of surgery.

5. No history of allergic reactions to the proposed NSAIDs.
The exclusion criteria from the study were:
1. Breastfeeding, pregnancy or pregnancy planning.
2. A history of other chronic.inflammatory diseases or fibromyalgia.

3. A history of asthma, arterial: hypertension, myocardial infarction, thrombotic events, stroke, congestive heart
failure, renal dysfunction or liver disease.

4. Surgery within'é moenths prior to the start of this study.

5. A history of surgical'interventions on the hip joints.

6. Concomitant use of acetylsalicylic acid (except for the constant administration of a low prophylactic dose to
prevent heart disease) for at least 3 months prior to inclusion in the study without the possibility of discontinuation
of the drug.

7. Use of warfarin or other anticoagulants within 30 days prior to selection.

8. A history of gastrointestinal bleeding or peptic ulcer disease.

9. A history of allergic reactions to the proposed NSAIDs.

10. The presence of infection and/or damage to the integrity of the skin in the area of the hip joint.

11. The presence of acute pathological conditions that threaten the patient’s life.



12. Manifestation of chronic pathological processes.

13. Combined use of corticosteroid drugs (in any pharmaceutical form) or the use of these drugs within 30 days
before enrollment in the study.

14. Use of any medicinal product in a research study within 30 days prior to enroliment in the study.
15. Development of allergic reactions when using the proposed drugs.
16. Development of pronounced side effects of the used drugs.

The diagnosis of hip osteoarthritis was established in accordance with the criteria developed by The American College of
Rheumatology (Table 1) [1].

Table 1

American College of Rheumatology criteria for the diagnosis of hip osteoarthritis [1]

Clinical criteria A Clinical criteria B Clyiegl plcurierﬁglographlc
Hip pain Hip pain
Hip pain AND AND
AND Pain with internal hip rotation any 2 of the following:
Hip internal rotation <15° AND ESR <20 mm/h
AND Morning St'ﬁr?]?r?s of hip <60 Radiographic femoral and/or
ESR <45 mm/h or hip flexion acetabular osteophytes
<115° if ESR unavailable AND Radiographic joint space
Over 50 years of age narrowing

Note. ESR — erythrocyte sedimentation. rate,

In accordance with the objectives of ‘the study, all patients were randomly divided into 2 large groups - according to the
criteria for the volume of subcutaneous fat in the hip joint. Patients with a skinfold thickness of 2 cm or less (68 patients)
were included in group 1. Patients with a skinfold thickness of more than 2 cm (40 patients) were included in group 2.

In addition, according'to the used medication, the patients of each group were randomly divided equally into subgroups a
and b. Patients of subgroups 1a and 2a received 5% Ketoprofen gel (Ketoprofen-Vertex, JSC VERTEX, Russia) locally 2
times a day. Patients of subgroups 1b and 2b received 5% Diclofenac sodium gel (Diclac®, Sandoz, Slovenia) locally 2
times a day. The duration of treatment was 14 days.

To assess the effectiveness of treatment, we studied the overall tolerability of the prescribed therapy, as well as the
quality of life of patients at the time of inclusion in the study and after 14 days.

Quality of life was evaluated based on the results of completing a specific questionnaire Hip dysfunction and Osteoarthritis
Outcome Score (HOOS). The questionnaire consists of 40 questions, which are grouped into 5 scales: Symptoms, Pain,
Function (daily living), Function (sports and recreational activities), Quality of Life.

The obtained data were processed using the statistical software package SPSS 20.0 for Windows.



3. RESULTS

In general, in all patients, the use of both Ketoprofen and Diclofenac was tolerated normally and was not accompanied by
significant adverse reactions. Systemic adverse reactions were not observed in any patient.

Local adverse reactions were manifested, as a rule, in the form of a skin reactions and did not correlate with the volume of
local subcutaneous fat. So, when using Ketoprofen, the following were locally observed: hyperemia in 2 patients (3.77%),
burning in 1 patient (1.85%), dry skin in 3 patients (5.55%). The use of Diclofenac was accompanied by hyperemia in 1
case (1.85%), burning in 1 case (1.85%), dry skin in 2 cases (3.77%). There were no statistically significant differences
between the groups in terms of the number of adverse reactions. In all cases, the severity of adverse reactions was
clinically insignificant, and all patients expressed a desire to continue participating in the study.

When assessing the quality of life before starting the use of drugs, the studied parameters in patients of all subgroups did
not differ significantly. The indicators of the quality of life testified to the violation in all components of the quality of life,
which were assessed using the questionnaire used.

Table 2

Quality of life in patients of subgroups 1a and 1b, depending on the ,used topical NSAID

Study timing
Topical NSAID p-value
Before After
(Before vs. After)
Symptoms
Ketoprofen (1a) 37.94 £ 13.82 50.29 £ 14.51 p<0.01
Diclofenac (1b) 37.06 £ 13.82 57.79+9.78 p<0.01
p-value (1a vs. 1b) p>0.05 p<0.05 -
Pain

Ketoprofen (1a) 39.85+12.00 5243 £13.12 p<0.01
Diclofenac (1b) 38.97 +11.01 60.88 + 10.82 p<0.01
p-value (1a vs. 1b) p>0.05 p<0.01 -

Function, daily living

Ketoprofen (1a) 4572 +9.42 55.80 £ 7.97 p<0.01
Diclofenac (1b) 45.29 £9.20 62.20 + 9.46 p<0.01
p-value (1a vs. 1b) p>0.05 p<0.01 -

Function, sports and recreational activities

Ketoprofen (1a) 21.32 +£9.87 27.02+£12.19 p<0.01

Diclofenac (1b) 21.69+10.23 32.90 +12.15 p<0.01




p-value (1a vs. 1b) p>0.05 p<0.05 -
Quality of Life

Ketoprofen (1a) 29.60 £12.53 41.73+17.73 p<0.01

Diclofenac (1b) 28.86 + 12.41 50.37 £ 11.61 p<0.01

p-value (1a vs. 1b) p>0.05 p<0.05 -

In the contingent of patients with a skin fold thickness in the hip joint area of 2 cm or less, there was a significant
improvement in the quality of life on all 5 scales of the questionnaire. All patients, regardless of the drug used, noted an
improvement in well-being, a decrease in the intensity of pain and in the severity of the general symptoms of the disease.
It should also be noted that when pairwise comparison of the studied parameters after;the treatment, in the group of
patients receiving the topical Diclofenac, the quality of life on all scales of the questionnaire was significantly better than in
patients receiving Ketoprofen.

Quality of life in patients of subgroups 2a and 2b, depending on the used topical NSAID

Study timing
Topical NSAID p-value
Before After
(Before vs. After)
Symptoms
Ketoprofen (1a) 38.50 £ 15.82 40.25+12.92 p>0.05
Diclofenac (1b) 37.75+16.34 41.25 +13.07 p>0.05
p-value (1a vs. 1b) p>0.05 p>0.05 -
Pain
Ketoprofen (1a) 40.88 + 12.86 43.38+9.54 p>0.05
Diclofenac (1b) 39.38 +11.32 46.25+9.51 p>0.05
p-value (1a vs. 1b) p>0.05 p>0.05 -
Function, daily living

Ketoprofen (1a) 47.57 +£9.26 50.07 £ 7.96 p>0.05
Diclofenac (1b) 46.69 + 9.03 51.54 +9.11 p>0.05
p-value (1a vs. 1b) p>0.05 p>0.05 -




Function, sports and recreational activities

Ketoprofen (1a) 21.88+£11.38 29.06 = 14.66 p>0.05
Diclofenac (1b) 22.19+11.73 30.31+17.59 p>0.05
p-value (1a vs. 1b) p>0.05 p>0.05 -

Quality of Life

Ketoprofen (1a) 30.31 £12.87 37.81 +£15.64 p>0.05
Diclofenac (1b) 29.06 £ 12.71 39.69+17.12 p>0.05
p-value (1a vs. 1b) p>0.05 p>0.05 -

All patients with a skinfold thickness in the hip joint area more than 2 cm showed a slight improvement in the quality of life
in all parameters (Table 3). At the same time, the change in the studied indicators was'not statistically significant. In
addition, in this cohort of patients, the quality of life did not depend on the choice of topical NSAIDs.

4. DISCUSSION

This nature of the data obtained is explained by the fact that when the:drugs are applied to the skin, the active substance
penetrates to an insignificant depth without reaching the pathological focus, which corresponds to the previously obtained
data in the study of knee osteoarthritis [12, 14]. A slight improvement in the studied parameters, in all likelihood, can be
explained by the insignificant penetration of the drug into the pathological focus, local improvement in blood flow as a
result of mechanical action during application of the drug.

As reported in the reference literature, the amount of topical drug that is absorbed through the skin is proportional to the
area of its application and depends on the:total dose of the drug used [3]. In obese patients, due to significant pronounced
local fat deposits, the area of the skin inthe projection of the joint increases relatively. This, in turn, leads to an increase in
the amount of drug used required for application to a large area of the skin. After topical application of 2.5 grams of
Diclofenac gel to the skin surface:with an area of 500 cm2, the degree of absorption of Diclofenac is approximately 6% [3,
4]. An increase in the amount of applied.gel and the percentage of the active substance leads to an increase in its
concentration in blood plasma, and, accordingly, to an increase in its systemic effects, with comparable parameters of
binding to blood proteins (99.7%), total systemic plasma clearance (26356 ml/min) and plasma half-life (1-2 hours). For
Ketoprofen, absorption into the systemic circulation is 5% of the total dose of the drug, with 99% binding to blood proteins
and a plasma half-life of 17:hours |7, 9].

Since this study demonstrated the insignificant efficacy of the gel forms of Ketoprofen and Diclofenac in high
concentrations in obese people, further scientific interest is to study the systemic and local effects of the studied drugs
with an increase in the area of application, as well as the concentration and total dose of the applied active substance.

4. CONCLUSION

1. The use of high doses of topical Ketoprofen and Diclofenac in patients with hip osteoarthritis is characterized by
good tolerance to both drugs and a low incidence of adverse reactions.

2. In patients with mild local volume of subcutaneous fat, the administration of topical Ketoprofen and Diclofenac in
high concentrations can reduce the intensity of pain, reduce the severity of osteoarthritis symptoms, and improve
the quality of life.



3.

In comparison with Ketoprofen, the topical Diclofenac in high concentrations can significantly more effectively
improve the quality of life of patients with hip osteoarthritis and poorly expressed local deposits of subcutaneous
fat with a comparable number of adverse reactions.

The use of topical Ketoprofen and Diclofenac in high concentrations for the treatment of osteoarthritis of the hip
joint is not indicated in patients with pronounced local deposits of subcutaneous fat due to their ineffectiveness in
this category of patients.

From a scientific and practical standpoint, in the future, it is necessary to thoroughly study the correlation
dependences of the systemic effects of the topical forms of Diclofenac and Ketoprofen, depending on the area of
application, concentration and total dose of the applied active substance.

DISCLAIMER

The products used for this research are commonly and predominantly used products in our area of research and country.
There is absolutely no conflict of interest between the authors and producers of the products‘because we do not intend to
use these products as an avenue for any litigation but for the advancement of knowledge. Also, the research was not
funded by the producing company rather it was funded by the personal efforts of the authors.

ETHICAL APPROVAL

All authors hereby declare that all experiments have been examined and approved by the appropriate ethics committee
and have therefore been performed in accordance with the ethical standards laid down in the 1964 Declaration of
Helsinki.

REFERENCES

1.

Altman R, Alarcon G, Appelrouth D, Bloch D, Borenstein D, Brandt K, Brown C, Cooke TD, Daniel W, Feldman D,
et al. The American College of Rheumatology criteria for the classification and reporting of osteoarthritis of the
hip. Arthritis Rheum. 1991 May;34(5):505-14. doi: 10.1002/art.1780340502. PMID: 2025304.

Culliford DJ, Maskell J, Kiran A, Judge A, Javaid MK, Cooper C, Arden NK. The lifetime risk of total hip and knee
arthroplasty: results from the UK general practice research database. Osteoarthritis Cartilage. 2012
Jun;20(6):519-24. doi: 10.1016/j.joca.2012.02.636. Epub 2012 Mar 3. PMID: 22395038.

Diklak instrukcija po primeneniju. [Internet]. Compendium. 2021 [cited 30 November 2021]. Available from:
https://compendium:com.ua/info/102485/diklak-sup-sup-gel_/ [In Russian].

Diklak instrukcija po-primeneniju [Internet]. Spravochnik Vidal' "Lekar-stven-nye pre-pa-raty v Ros-sii." 2021 [cited
30 November 2021]:-:Available from: https://www.vidal.ru/drugs/diclac__6963#kinetics [In Russian].

Fernandes, L., Hagen, K. B., Bijlsma, J. W., Andreassen, O., Christensen, P., Conaghan, P. G., Doherty, M.,
Geenen, R.;)Hammond, A., Kjeken, I., Lohmander, L. S., Lund, H., Mallen, C. D., Nava, T., Oliver, S., Pavelka, K.,
Pitsillidou, 1., da Silva, J. A., de la Torre, J., Zanoli, G., ... European League Against Rheumatism (EULAR)
(2013). EULAR recommendations for the non-pharmacological core management of hip and knee osteoarthritis.
Annals of the rheumatic diseases, 72(7), 1125-1135. https://doi.org/10.1136/annrheumdis-2012-202745

Gold, G. E., Cicuttini, F., Crema, M. D., Eckstein, F., Guermazi, A., Kijowski, R., Link, T. M., Maheu, E., Martel-
Pelletier, J., Miller, C. G., Pelletier, J. P., Peterfy, C. G., Potter, H. G., Roemer, F. W., & Hunter, D. J. (2015).
OARSI Clinical Trials Recommendations: Hip imaging in clinical trials in osteoarthritis. Osteoarthritis and cartilage,
23(5), 716-731. https://doi.org/10.1016/j.joca.2015.03.004

Gosudarstvennyj reestr lekarstvennyh sredstv [Internet]. Grls.rosminzdrav.ru. 2021 [cited 30 November 2021].
Available from: https://grls.rosminzdrav.ru/Grls_View_v2.aspx?routingGuid=47294dbf-3dbd-4a78-a62d-
0d9c17af941e&t= [In Russian].



10.

11.

12.

13.

14.

Hochberg, M. C., Altman, R. D., April, K. T., Benkhalti, M., Guyatt, G., McGowan, J., Towheed, T., Welch, V.,
Wells, G., Tugwell, P., & American College of Rheumatology (2012). American College of Rheumatology 2012
recommendations for the use of nonpharmacologic and pharmacologic therapies in osteoarthritis of the hand, hip,
and knee. Arthritis care & research, 64(4), 465-474. https://doi.org/10.1002/acr.21596

Ketonal instrukcija po primeneniju [Internet]. Compendium. 2021 [cited 30 November 2021]. Available from:
https://compendium.com.ua/info/135788/ketonal-sup-sup-/?drugs=117752#toc-12 [In Russian].

Murphy LB, Helmick CG, Schwartz TA, Renner JB, Tudor G, Koch GG, Dragomir AD, Kalsbeek WD, Luta G,
Jordan JM. One in four people may develop symptomatic hip osteoarthritis in his or her lifetime. Osteoarthritis
Cartilage. 2010 Nov;18(11):1372-9. doi: 10.1016/j.joca.2010.08.005. Epub 2010 Aug 14. PMID: 20713163;
PMCID: PMC2998063.

Murphy NJ, Eyles JP, Hunter DJ. Hip Osteoarthritis: Etiopathogenesis and Implications.for Management. Adv
Ther. 2016 Nov;33(11):1921-1946. doi: 10.1007/s12325-016-0409-3. Epub 2016 Sep 26. PMID: 27671326;
PMCID: PMC5083776.

National Clinical Guideline Centre (UK). Osteoarthritis: Care and Management .in Adults. London: National
Institute for Health and Care Excellence (UK); 2014 Feb. PMID: 25340227.

Neogi T, Zhang Y. Epidemiology of osteoarthritis. Rheum Dis Clin, North Am. 2013 Feb;39(1):1-19. doi:
10.1016/j.rdc.2012.10.004. Epub 2012 Nov 10. PMID: 23312408; PMCID: PMC3545412.

Seefried L, Blyth M, Maheshwari R, McDonnell SM, Frappin G, Hagen M, Maybaum N, Moreira S, Pandit H.
Penetration of topical diclofenac into synovial tissue and fluid«of osteoarthritic knees: a multicenter, randomized,
placebo-controlled, pharmacokinetic study. Ther Adv Musculoskelet Dis. 2020 Aug 29;12:1759720X20943088.
doi: 10.1177/1759720X20943088. PMID: 32922524; PMCID: PMC7457412.



