
Efficacy assessment of three non-steroidal anti-inflammatory gels with three
different ingredients in patients with soft tissue trauma.

Hüseyin Balcioğlu1*, Fatma Tufan2

1Department of Family Medicine, Eskisehir Osmangazi University, Turkey
2Family Medicine Specialist, Mahmudiye Family Health Centre, Eskisehir, Turkey

Abstract

Purpose: The aim of our study is to compare treatment efficacy of topical analgesic gels with different
ingredients in different concentrations administered to the patients presented with soft tissue trauma.
Methods and material: Untreated patients with soft tissue trauma who were presented to family
medicine outpatient clinic were enrolled into the study and they were divided into three groups. Visual
analogue scale was applied to the patients at time of admission, on Day 3 and Day 5 and changes in pain
severity were recorded. Group A was given topical analgesic gel containing diclofenac 1%, Group B was
administered with topical analgesic gel containing diclofenac 5%, Group C was received topical
analgesic gel with Ibuprofen and their efficacy in reducing pain by means of “visual analogue scale,
adverse event occurrence and paracetamol tablet requirement were checked on Day 3 and Day 5.
Findings: 163 patients were enrolled into the study. There were 50 people in diclofenac 5% gel group, 56
people in diclofenac 1% gel group and 57 people in ibuprofen gel group. When efficacies of gels
according to their content were analysed, Diclofenac 5% Gel was found to be the one which reduces pain
scores most effectively. It was observed that while Diclofenac 5% Gel reduced VAS scores by 2.8 point at
average on Day 0 and Day 3, it reduced VAS scores by 3.1 point on Day 0 and Day 5. Diclofenac 1% gel
was not as effective as Diclofenac 5% gel. Systemic or local adverse events were not observed in any of
the groups.
Discussion: The gel containing diclofenac 5% was evaluated to be more effective than the other gels in
this study and its adverse event profile was found to be similar due to the absence of adverse events as in
the other analgesic gels.
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Introduction
Damage or injury of the tissues due to physical impact such as
sprains, strains, contusions and overuse is called soft tissue
trauma. Soft tissue trauma depending on the occurrence
mechanism and its severity result in adverse effects in tissues
(ligaments, tendons, muscles, joints and bones, etc.). Trauma
usually occurs because of overuse which is enough to disturb
the integrity of tissue although it varies according to shape and
sensitivity of the issue and types of injuries and their healings
may differ. Apart from this, soft tissue trauma may vary among
tissues.

Nonsteroidal anti-inflammatory drugs (NSAIDs) are widely
used worldwide. About 10% of the society in the Western
world (out of each 1000 people average 11- 36 people/day) use
NSAIDs. These drugs have anti-inflammatory, antipyretic,
analgesic and antithrombotic effects. This group of drugs,
whose use has been increasing in recent years, are also used in
the form of topical analgesic gels in acute and chronic pain and
musculoskeletal pathology. The effectiveness of NSAIDs gels

on pain of rheumatoid arthritis, osteoarthritis and other
musculoskeletal chronic diseases has been shown in clinical
studies with usage of different effective doses. Topical
nonsteroidal anti-inflammatory drugs in the treatment of pain
due to soft tissue trauma have been compared in many studies.

Muscle pain is a very frequent cause of contact in primary care
outpatient clinics. Patients admitted with this complaint are
mostly diagnosed with soft tissue trauma and they are given
different analgesic treatments. Although there are many studies
on the use of topical NSAIDs for soft tissue trauma, there is no
study for the safety and efficacy of topical diclofenac 5% gel.
In this study, it was aimed to compare efficacy of topical
analgesic gels treatments in different content and in different
concentrations administered to the patients presented with soft
tissue trauma to primary care family medicine outpatient clinic
and diagnosed with soft tissue trauma. For this purpose
efficacy and safety profiles of topical analgesics containing
diclofenac gel 5%, diclofenac 1% gel and ibuprofen have been
compared.
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Materials and Methods
163 randomly selected over 18 years old patients presented
with pain to primary care family medicine outpatient clinic and
diagnosed with soft tissue trauma have been divided into three
groups for this field study. These patients did not receive any
medicine for their pain before admission to outpatient clinic.
The study was planned as randomized, single blind controlled
trial. Each group was designed to consist of about 50 people.
Visual analogue scale was applied to the patients at time of
admission, on Day 3 and Day 5 and changes in pain severity
were recorded. Apart from gel, paracetamol 500 mg tablets
were prescribed to the patients when they need it. Group A was
given topical analgesic gel containing 1% diclofenac, Group B
was given topical analgesic gel containing 5% diclofenac,
Group C was provided with ibuprofen 5% topical analgesic gel
and their efficacy in reducing pain by means of “visual
analogue scale”, adverse event occurrence and paracetamol
tablet requirement were checked on Day 3 and Day 5. The
physician who examined patients with their pain on the first
day of admission to outpatient clinic completed the application
questionnaire. After that, patients were started randomly with
one of three topical analgesic treatments in different
concentrations covered with white paper on which A, B, C
letters were written. On Day 3 of the treatment, patients were
called for examination and the physician completed the
questionnaire of Day 3 regarding the state of the pain. Patients
were invited again on Day 5 of the treatment and the physician
completed the questionnaire of Day 5 for their pain. At the end
of Day 5, all questionnaires were collected and results of three
groups were evaluated. Efficacy of drugs was compared in
patients with soft tissue trauma treated with drugs containing
topical analgesics in different concentrations at the end of the
treatment. Diclofenac 5% gel is provided by one single
company in Turkey. Therefore Clodifen 5% jel® licensed by
World Medicine İlaç San ve Tic. A.Ş was used in this trial.
Study budget was set and budgeted by the investigators. The
gels used in this study were purchased by investigators from
pharmacy and given to the patients and they were not charged
to Social Security Institution. The approval for conduction of
the study was obtained from Osmangazi University Clinical
Trials Ethics Committee.

Results
A total of 163 subjects were enrolled into the study. (56 of
them were male, 107 of them were female, and the average age
was 52.37 ± 14.68 years). There were 50 people in diclofenac
5% gel group, 56 people in diclofenac 1% gel group and 57
people in ibuprofen gel group.

There was no significant difference among the groups in age,
gender, educational status, start time and location of pain and
groups had similar characteristics. (p=0.82; p=0.75; p= 0.389;
p=0.85; p=0.392 respectively). Their examination for pain at
the time of the admission was similar. The needs of groups for

additional oral pain killer on Day 3 and Day 5 were found to be
similar (p>0.05). Pain scores were significantly different
among the groups at the time of the admission (p=0.001).
There were significant difference in terms of pain score
between Diclofenac 1% group and diclofenac 5% gel group,
and between ibuprofen group and diclofenac 5% gel group
(p=0.001; p=0.003 respectively). When efficacies of gels
according to their content were analysed by means of Two Way
Repeated Measures ANOVA (One Factor Repetition),
Diclofenac 5% Gel was found to be the one which reduces pain
scores most effectively.

It was observed that while Diclofenac 5% Gel reduced VAS
scores by 2.8 point at average on Day 0 and Day 3, it reduced
VAS scores by 3.1 point on Day 0 and Day 5. Diclofenac 1%
gel was not as effective as Diclofenac 5% gel. It decreased by
1.6 point on Day 0 and day 3 and 1.9 point on Day 0 and Day
5. While Diclofenac 5% gel was found to be the most effective
one according to efficacy ranking, the others were diclofenac
1% gel and ibuprofen gel respectively. Systemic or local
adverse events were not observed in any of the groups.

Figure 1. Changes in VAS score of gels by days.

Figure 2. Changes in VAS score of gels by days.

Therefore groups were found to be similar in terms of adverse
event profiles.

Comparisons between groups were summarized in Tables 1
and 2 and Figures 1 and 2.

Table1. Comparison of groups among elapsed time and vas score in the onset.
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 Medication p

Diclofenac 1% Diclofenac 5% Ibuprofen

Mean ± SD Mean ± SD Mean ± SD

Median (Q1-Q3) Median (Q1-Q3) Median (Q1-Q3)

Age 13.14 ± 1.75 53.14 ± 16.48 51.43 ± 14.68 0.826*

54.00 (44.00-62.50) 56.50 (39.75-66.00) 53.00 (39.00-63.00)

Elapsed Time From Injury 2.10 ± 0.65 2.16 ± 0.81 2.17 ± 0.65 0.853*

2.00 (2.00-3.00) 2.00 (1.75-3.00) 2.00 (2.00-3.00)

VAS score in the Onset 4.92 ± 2.25 6.44 ± 2.32 5.00 ± 2.17 0.001

4.00 (3.00-6.00) 6.00 (5.00-8.25) 4.00 (3.50-6.00)

*One-Way Variance Analysis.
**Kruskal Wallis H Test.

Table 2. Comparison of groups among their characteristics and physical examinations.

 Medication p

Diclofenac 1% Diclofenac 5% Ibuprofen

Education status Primary School 38 (67.9%) 28 (56.0%) 32 (56.1%) 0.389**

Middle school 2 (3.6%) 3 (6.0%) 7 (12.3%)

High School 10 (17.9%) 10 (20.0%) 7 (12.3%)

University 6 (10.7%) 9 (18.0%) 11 (19.3%)

Occupation Works in Government 8 (14.3%) 6 (12.0%) 15 (26.3%) 0.181*

Worker 8 (14.3%) 6 (12.0%) 3 (5.3%)

Un-employed 40 (71.4%) 38 (76.0%) 39 (68.4%)

Comorbidities Hypertension 11 (78.6%) 15 (68.2%) 12 (80.0%) 0.932**

Diabetes Mellitus 3 (21.4%) 6 (27.3%) 3 (20.0%)

Lung Disease 0 (0.0%) 1 (4.5%) 0 (0%)

Ice application Yes 1 (1.8%) 3 (6.0%) 0 (0.0%) 0.78**

No 55 (98.2%) 47 (94.0%) 57 (100.0%)

Pain localization Hand 2 (3.6%) 0 (0.0%) 1 (1.8%) 0.392**

Forearm 7 (12.5%) 5 (10.0%) 7 (12.3%)

Arm 19 (33.9%) 17 (34.0%) 21 (36.8%)

Foot 16 (28.6%) 9 (18.0%) 10 (17.5%)

Shank 5 (8.9%) 3 (6.0%) 5 (8.8%)

Knee 3 (5.4%) 12 (24.0%) 10 (17.5%)

Hip 2 (3.6%) 4 (8.0%) 1 (1.8%)

Others 2 (3.6) 0 (0.0) 2 (3.5)

Pain presence at rest Nearly none 6 (10.7%) 5 (10.0%) 5 (8.8%) 0.300*

Mild 13 (23.2%) 8 (16.0%) 21 (36.8%)

Medium 25 (44.6%) 25 (50.0%) 18 (31.6%)
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Severe 12 (21.4%) 12 (24.0%) 13 (22.8%)

Pain presence at movement Nearly none 1 (1.8%) 1 (2.0%) 1 (1.8%) 0.124**

Mild 19 (33.9%) 8 (16.0%) 24 (42.1%)

Medium 25 (44.6%) 27 (54.0%) 18 (31.6%)

Severe 11 (19.6%) 14 (28.0%) 14 (24.6%)

Pain presence at
suppression at admittance

Nearly none 11 (19.6%) 11 (22.0%) 18 (31.6%) 0.149*

Mild 20 (35.7%) 18 (36.0%) 25 (43.9%)

Medium 18 (32.1%) 10 (20.0%) 9 (15.8%)

Severe 7 (12.5%) 11 (22.0%) 5 (8.8%)

Swelling at admittance Yes 3 (5.4%) 1 (2.0%) 1 (1.8%) 0.538**

No 53 (94.6%) 49 (98.0%) 56 (98.2%)

Bruising at admittance Yes 3 (5.4%) 0 (0.0%) 1 (1.8%) 0.228**

No 53 (94.6%) 50 (100.0%) 56 (98.2%)

*Pearson chi-square test
**Pearson exact chi-square test

Discussion
Non-steroidal anti-inflammatory (NSAI) drugs are used in
acute or chronic soft tissue trauma to take the inflammation in
the injured area under control with the control of pain and to
make it in the proper course [1]. The effective intervention to
the inflammation of soft tissue trauma is usually done with
NSAID’s and things to be considered in the choice of drugs are
also applicable for these drugs. According to many
investigators, NSAID’s are most commonly used in controlling
the inflammation after trauma especially in sports clubs where
soft tissue traumas mostly occur [1-3]. It has been
demonstrated in studies that topical drugs such as diclofenac,
ketoprofen, piroxicam, and capsaicin are superior to placebo
[4-6]. Concentration of topical diclofenac in synovial fluid was
found to be significantly higher than that of placebo whereat
plasma concentration of diclofenac was found to be lower
compared to synovial fluid [7]. When topical diclofenac
administration was compared with placebo in osteoarthritis of
the knee, significant improvements in pain have been observed
and adverse event has not been reported. Apart from this, when
diclofenac gel was compared to ketoprofen gel, their efficacies
were found to be similar [8,9]. In the studies, it was stated that
safety of topical NSAID’s is higher and it was reported that
their outstanding adverse events are local skin reactions.
Additionally, no correlation was found between adverse events
such as GIS perforations, upper gastrointestinal bleeding and
topical NSAID’s [10].

EULAR Clinical Trials standing committee in 2003 ranked the
administration of NSAIDs in 5th place of the evidence and
expert opinion based recommendations list of consisting of 10
items for the treatment of osteoarthritis of the knee. It was
observed in broad base studies that safety of topical NSAID’s
administration was high and adverse events were found to be
below 1.5%. The major adverse event observed was reported to

be local skin reaction. Evans JMM et al in 1995 did not find
any relationship between topically administered NSAID’s and
gastrointestinal perforation and gastrointestinal bleeding in
large case control study they conducted [3].

Waikakul et al. compared the treatment efficacy of topical
administration diclofenac gel to that of ketoprofen gel in the
study they conducted with 85 patients with osteoarthritis of the
knee in 1997. At the end of the treatment administered four
times a day for one month, an improvement in functional
capacity and pain have been reported in both groups [11].
Passive diffusion is higher in the drugs with low molecular
weight [12]. Molecular weights of diclofenac gel and other
NSAID’s are ketoprofen (254 g/mol) <ketorolac (255 g/mol)
<diclofenac (296 g/mol) <proksika I (331 g/mol) <tenoxicam
(337 g/mol) <indomethacin (357 g/mol respectively. Another
factor affecting the diffusion is the ionization of the topical
drug in the skin. Cordero et al, in 1997 reported that ionization
of diclofenac was almost 0% and its permeability was high
[13]. Roth et al. in 2004 compared treatment efficacies by
administrating diclofenac gel and placebo four times a day for
3 months to two randomly divided groups of 326 patients with
knee osteoarthritis. They assessed WOMAC, VAS for walk and
patient satisfactions scales at the end of the treatment. After 3
months, they recorded significant improvements in all
parameters of diclofenac administered group compared to that
of placebo applied group [5].

Bookman et al. in 2004 investigated the effects of topical
diclofenac on symptoms of knee osteoarthritis. In this 248
patients enrolled study with study seven sites, they divided
patients into two groups as diclofenac administered group and
placebo administered group and they treated them for 1 month.
They evaluated pain during walking, stiffness, WOMAC index
and patient satisfaction in the study. At the end of the study
significant improvement in all parameters of diclofenac
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administered group compared to those of placebo group. This
improvement was recorded as 36% in diclofenac group and 1%
in placebo administered group [14].

Neithend FU et al. assessed efficacy and adverse events of
diclofenac gel in a study with 237 patients diagnosed with knee
osteoarthritis. They randomly separated patients into a group
using diclofenac gel and a placebo using group. Treatment was
administered to the patients for 3 weeks. Both groups were
allowed to use 2 g paracetamol per day during the treatment.
Spontaneous pain, pain with movement and WOMAC index in
patients were assessed. At the end of 3 weeks the improvement
in parameters of diclofenac using group was found to be
significantly superior to that of placebo group and no adverse
event was reported in both groups. It has been indicated that
the administration of diclofenac gel is safe and effective in
treating osteoarthritis of the knee at the end of the study [8].
Pain in chronic conditions can affect sleep [15] and quality of
life and it should be treated with appropriate medications.

J.Radermacher et al. studied passage of diclofenac gel to
synovial fluid on 10 patients. They applied 80 mg diclofenac
gel thrice a day for 3 days on one knee of the patients and they
administered 80 mg placebo thrice a day for 3 days to the other
knee of patients. Drug concentration in synovial fluid was
found to be significantly higher in diclofenac gel group than
that of placebo group [7].

Conclusion
Clodifen 5% gel containing 5% diclofenac was evaluated to be
more effective than the other gels in this study and its adverse
event profile was found to be similar since no adverse event
was observed as in other analgesic gels.

References
1. Bayraktar B, Yücesir İ. Sports Injuries and Pain Control.

Sun Publ 2005; 1: 201-224.
2. Unal M. Over Use Injuries in Trauma. Istnbl Med Publ

2005; 1: 1224-1235.
3. Bayraktar B, Yücesan IR. Soft tissue injuries. Istnbl Med

Publ 2005; 1: 1236-1255.
4. Rajni K, Peter F. Leswell. Comparison of ketoprofen,

piroxicam and diclofenac gels in the treatment of acute soft
tissue injury in general Practice. Clinical Therapeutıcs
1996; 18: 497-507.

5. Roth SH, Shainhouse JZ. Efficacy and safety of a topical
diclofenac solution in the treatment of primary
osteoarthritis of the knee: a randomized, double-blind,
vehicle-controlled clinical trial. Arch Intern Med 2005;
165: 588-589.

6. Riess W. The percutaneous absorption of diclofenac. Drug
Res 1986; 36: 1092-1096.

7. Radermacher J, Jentsch D, Scholl MA, Lustınetz T.
Diclofenac concentrations in synovial fluid and plasma
after cutaneous application in inflammatory and
degenerative joint dissease. Br J Clin Pharmac 1991; 31:
537-541.

8. Niethard FU, Gold MS, Solomon GS, Liu JM, Unkauf M,
Albrecht HH, Elkik F. Efficacy of topical diclofenac
diethylamine gel in osteoarthritis of the knee. J Rheumatol
2005; 32: 2384-2392.

9. Banning M. The use of diclofenac for pain in osteoarthritis
of the knee: A review. Br J Communıty Nurs 2006; 11:
487-492.

10. Evans JMM, McMahon AD, McGilchrist MM, White G,
Murray FE, McDevitt DG. Topical non-steroidal anti-
inflammatory drugs and admission to hospital for upper
gastrointestinal bleeding and perforation: a record linkage
case control study. B M J 1995; 311: 22-26.

11. Waikukul S, Penkitti P, Soparat K, Boonsanong W. Topical
analgesics for knee arthrosis: a parallel study of ketoprofen
gel and diclofenac emulgel. J Med Assoc Thai 1997; 80:
593-597.

12. Nancy NB. The use of ultrasound as an enhancer for
transcutaneus drug delivery, Phonophor Phys Therap 1995;
5: 539-553.

13. Cordero JA, Alarcon L, Escrıbano E, Obach R, Domenech
J. A comparative study of the transdermal penetration of a
series of nonsteroidal anti-inflammatory drugs Nucleo
Universitario Pedralbes 1997; 86: 503-508.

14. Bookman AA, williams KS, Shainhouse JJ. Topical
diclofenac improved pain and physical function with no
systemic side effects in primary osteoarthritis of the knee. E
B M 2005; 10: 81-86.

15. Yaşar Bilge NŞ, Güler S, Bilgin M, Bilge U. Comparison of
the frequency of sleep disorders among patients with
rheumatoid arthritis and type 2 diabetic patients. Konuralp
Tıp Dergisi 2016; 8: 100-103.

*Correspondence to
Huseyin Balcioglu

Department of Family Medicine

Eskisehir Osmangazi University

Turkey

 

Efficacy assessment of three non-steroidal anti-inflammatory gels with three different ingredients in patients with soft
tissue trauma

Biomed Res- India 2017 Volume 28 Issue 2 643


	Contents
	Efficacy assessment of three non-steroidal anti-inflammatory gels with three different ingredients in patients with soft tissue trauma.
	Abstract
	Keywords:
	Accepted on June 9, 2016
	Introduction
	Materials and Methods
	Results
	Discussion
	Conclusion
	References
	*Correspondence to


