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200 Kashmiri Patients of osteoarthritis Knee Were Studied And
Free Drug Combination Versus Fixed Dose Combination of
aceclofenac and Diacerin Were assessed For analgesic
Efficacy,Safety and Compliance.

l. INTRODUCTION

The ever-expanding aging population expects and deserves a fulfilling and active life, with low
dependence on “managed care”. This requires a healthy and well- functioning musculoskeletal system.
However, age-related musculoskeletal diseases are a major cause of global morbidity, and result in high costs
for health and social care system. Advancing age is a major risk factor for degenerative joint disease.
Osteoarthritis (OA) is a degenerative disease resulting from a group of mechanical abnormalities involving
joints, articular cartilage and subchondral bone. Osteoarthritis is derived from Greek words “Osteo” meaning the
bone, “Ortho” meaning joints and “Itis” which means inflammation. The clinical manifestations in OA are
gradual development of joint pain, swelling, instability, stiffness and loss of motion (Louthrenoo W, et al.
2007).The joints most commonly affected are the knees, hip and those of the hand and spine.

OA has gradual onset, and symptoms usually don’t appear until around the age of 45 to 50 years .
Evidences suggest that inflammation events are outcome of intervention of polymorphonuclear leucocytes that
release lysosomal enzymes and oxygen free radicals. This results in increased articular cartilage destruction,
joint pain, stiffness and limitation of movement (Dieppe p 1978). In OA subchondral osteoblasts have abnormal
phenotype, elevated alkaline phosphatase, increased release of osteocalcin, reduced parathyroid hormone and
PGE2 dependent cAMP formation, elevated Urokinase plasminogen, IGF-1 and altered collagen
metabolism.(Hilal G, et al. 1998, Mansell JP, et al.1998 , Lajeunesse D, et al.1999.).These disease cells
produce more IL-6 and PGE-2 than normal.

OA affects 35% of adults aged 65 or older (Lawrence RC, et al. 2008). Prevalence of OA increases
with age, the disease affects 10% of males and 18% of females over 45 and these figures are predicted to rise as
the general population ages (Mobasheri A. 2013, Alhasmi AM. 2014).

In India overall prevalence of OA is 24.9 % (Aggarwal V 2003) and while from Jammu it has been
recorded 42.4 %( Mahajan A, et al. 2003). Studies estimate that 80% of population will have radiographic
evidence of OA by age 65 years although only 60% of those will be symptomatic (Dilip K, et al. 2010).0A is a
disease of synovial joints, primarily affecting the knee (33%), hand (30%), feet (21%) and hip (5%) (Lawrence
RC, et al. 1998). OA is a major cause of pain and disability and among most prevalent form of musculoskeletal
disorders (Polisson R 2001). Symptomatic knee OA is currently the fourth leading cause of disability
worldwide (Fransen M, et al. 2011).

With improved health care facilities in developing countries the elderly age population is also
increasing. Thus the volume of age related disease like osteoarthritis is expected to increase and shall demand
health care priority. Pain, inflammations are important concern both for patient and doctor besides progressive
nature of disease. The main objectives in the management of OA are to reduce symptoms, minimize functional
disability, limit the progression of structural changes and ultimately delay or avoid arthroplasty. “The best
treatment for knee OA is prevention” (Joern W et al 2010).

Pharmacological treatment is mostly palliative and non-steroidal anti inflammatory drugs (NSAIDs)
including the cyclooxygenase (COX) enzyme inhibitors are common analgesics used in osteoarthrits
(Louthrenoo W et al. 2007). However, NSAID use may increase the risk of GIT adverse effects and do not
affect the underlying pathogenesis of articular diseases thus have a minimal role in modifying disease course.

Recently there has been increase in the use of disease modifying osteoarthritic drugs (DMOAD) whose
action are basically aimed at preventing break down of articular cartilage (Mahajan A, et al.2006).These drugs
have gradual onset of action after 4-6wks but maintain their symptomatic effect even for a period of 4-8 wks
after cessation of treatment. Drugs belonging to this group are glucosamine, chondritin sulphate, chemically
modified tetracycline and diacerein.Tetracyclines,in larger clinical trials have yet to prove their structure
modifying activity (Mahajan A, et al. 2005).Patients who participated in trials conducted by GAIT, showed
there was neither significant pain reduction nor improved function with Glucosamine and Chondritin
supplements (Sawitzke AD, et al 2008).

Diacerein is a commonly used DMOAD and in addition possess good pain ameliorating property.
Disease modifying effect becomes apparent 2-4 weeks after the start of treatment, reaching significant value
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after 4-6 weeks but persists for several weeks after cessation of administration. (Mehdi B, et al. 2007) but pain
relieving effect is seen immediately after starting treatment. It directly inhibits IL-1 synthesis, release and down
modulate IL-1 induced activities.IL-1 plays fundamental role in osteoarthritis patho-physiology and cartilage
destruction. IL-1 also promotes expression of inducible nitric oxide synthase, increase release of prostaglandins
E2, IL-6, IL-8 in osteoarthritic chondrocytes, which promote joint degradation. Hence, by inhibiting IL-1
diacerein retards all pathological processes initiated in OA.Diacerein inhibits IL-1 induced expression of
cartilage degrading enzymes. It also enhances expression of TGF B-1 and TGF B-2 thus favoring matrix
synthesis and turnover in articular chondrocytes, thereby accounting for disease modifying property of
diacerein. A further potential advantage of using diacerein in OA treatment is that it does not affect synthesis of
prostaglandins and thereby does not have deleterious effect on the upper gastro-intestinal mucosa like NSAIDs
(Petrillo M, et al. 1991).Aceclofenac is most commonly prescribed NSAID. Aceclofenac is an effective
analgesic and anti-inflammatory agent, through these properties it provides greater symptomatic relief in a
variety of painful conditions (Dooley M, et al. 2001). Aceclofenac has marked therapeutic effects on
rheumatoid arthritis and osteoarthritis and good level of tolerability. Aceclofenac belongs to the group of non
selective reversible inhibitors of COX enzyme.

Aceclofenac inhibits both cox-1 and cox-2 enzymes. Aceclofenac also reduce PGE2 production in the
synovial fluid of patients with acute knee pain and suppress PGE2 production by blood polymorphonuclear
leukocytes or mononuclear cells from patients with osteoarthritis after its administration. Aceclofenac works by
blocking the chemicals that cause inflammation, pain, stiffness, tenderness, swelling and increase in temperature
and helps to reduce inflammation and pain.

Aceclofenac takes a few weeks to reduce inflammation but relieves pain after first dose. Aceclofenac
shows stimulatory effects on cartilage matrix synthesis that may be linked to the ability of the drug to inhibit IL-
1 activity. There is evidence that Aceclofenac stimulates synthesis of IL-1 receptor antagonist in articular
chondrocytes subjected to inflammatory stimuli and that 4-hydroxyaceclofenac has chondroprotective properties
attributable to suppression of IL-1 mediated promatrix metalloproteinase production and proteoglycan release
(Saraf S, 2006).

FDC are very popular in clinical practice mainly because of improved patient compliance, decreased
pill burden. However, irrational prescribing of FDC is a major health concern in India as such combinations are
equally harmful. Many a time FDCs available in market lack therapeutic rationale for their use leading to
wasteful expenditure (Roy V, et al. 2011, Desai P, et al. 2013, Goswami N,et al. 2013).

Of late the Fixed dose combinations (FDC) have shown increased use with a belief to offer better patient
compliance, convenience, clinical effectiveness and less cost (Amitava M, et al. 2012). These advantages of
FDC products along with the possibilities of greater clinical efficacy due to additive or synergistic effect of each
active component, even open up the possibility of reduced dose of each active component and decrease in
occurrence of side effects thus make FDCs attractive option. Number of FDC are available for OA treatment
and one of most frequently used FDC is Aceclofenac and Diacerein combination. These FDC however, remain
minimally researched in term of the claimed rationality, efficacy, safety and compliance in patients of OA in
comparison to drugs when given alone.

While reviewing literature, number of studies regarding pharmacotherapy of OA are available
exploring various possibilities. However, to the best of our knowledge we fail to cite any study evaluating
efficacy, safety, compliance of Fixed dose combination of Aceclofenac and Diacerein and its comparison to
these drugs given as free drug combination. Hence, the current study was under taken to address the rationality
of this fixed dose Combinations in comparison to free drug combination at the same dose.

. STUDY DESIGN
A randomized, open label, prospective clinical study was conducted in the Hajahad clinics,prince ,Dar
and wani clinics. All principles of bioethics were followed.Following were the criteria for the selection of
patients:

1. INCLUSION CRITERIA
Early unilateral or bilateral OA knee. Newly diagnosed or Patients diagnosed as having early OA
taking drugs other than those under investigation were included after 2 weeks standardization.Either sex
between 45-65 years of age.Patients with or without stable co-morbid condition.Ambulatory patients.
Should not be allergic to medicinal components

V. EXCLUSION CRITERIA
Deranged LFT, RFT
APD/Peptic ulcers
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Old long standing™ H/O of OA knee.
Traumatic Arthritis.

Other Rheumatalogical disorders.
Bony Deformity.

The patients reporting to the Orthopedics OPD were screened for early OA knee, according to EULAR
(European League Against Rheumatism) evidence based Recommendations, which include following signs and
symptoms. (Alhasmi AM. 2014).

In early cases of OA typical symptoms of knee OA are pain, which often worsen towards the end of the
day, relieved by rest; feeling of “giving away”, only mild morning or inactivity stiffness and impaired function.
In adults aged > 40 years with knee pain, there is only short-lived morning stiffness, functional limitation and
one or more typical examination findings. Typically, the patient may grasp around the knee, indicating deep
pain in the joint or bone. On physical examination, findings indicative of knee OA include crepitus, painful and/
or restricted movement, bony enlargement and absent or modest effusion.

Prior to intervention, a detailed clinical history. Physical examination and baseline investigations were
carried out. Patients who were on drugs other than the drugs under investigation were standardized for 2 weeks
by stopping the ongoing treatment and substituting it with local treatment e.g. hot fomentation and local
exercises. The selected patients were enrolled for the study depending on the various inclusion and exclusion
criteria. The patients were randomized and assigned to either of the two regimens.

Group A comprised of patients who were put on Individual drugs given as free drug combination
Aceclofenac (100mgs) followed by Diacerein (50mgs) after 1 hour twice daily orally for 6 weeks.

Group B comprised of patients who were put on fixed dose combination of Aceclofenac (100mgs) +
Diacerein (50mgs) twice daily orally for 6 weeks.

During 6 weeks study period, all the patients were clinically evaluated and laboratory investigations
were done.

Efficacy parameters were evaluated by the following scales:
VISUAL ANALOG SCALE (VAS) WESTERN ONTARIO AND MCMASTER UNIVERSITIES
OSTEOARTHRITIS INDEX (WOMAC) GLOBAL ASSESSMENT SCALE (GAS)

VISUAL ANALOG SCALE (VAS)

No pain Worst pain
ever

VAS (Numeric rating scale) is a common form of response option in health outcome studies, often used to
measure pain intensity based on questionnaires. It was first published in the early 1920s. It is used for children
above 10 years old and adults. The scale is anchored by terms describing pain severity. An 11 point —humeric
scale with O representing one pain extremes (e.g. no pain) and 10 representing the other pain extreme (e.g. worst
possible pain). It is a measurement for subjective characteristics or attitude to pain. This scale can be
administered verbally, telephonically or in writing. The number that the respondent indicates to rate pain
intensity is recorded Scores range from 0-10. Higher scores indicate greater pain intensity. The scale takes < 1
minute to complete. The scale is easy to administer and score. Minimal language translation difficulties occur
while using this scale among different cultures and languages. VAS can be used as a single item scale (e.g. pain)
or a type of option for multiple item scales. (Gillan A, et al. 2011, Kersten P, et al. 2012, Salaffi F, et al.
2004).High test-retest reliability has been seen with this scale.VAS has demonstrated sensitivity to changes in
pain. (Joyce CR, et al. 1975, Ferraz MB, et al. 1990).

V. WESTERN ONTARIO AND MCMASTER UNIVERSITIES OSTEOARTHRITIS
INDEX (WOMAC)
WOMAC is one of the most widely self report measures of lower extremity symptoms and function.
The scale has been studied over a period of almost 30 years in many different context and patient populations.
WOMAC score was first developed to evaluate the efficacy of treatment according to the treatment method. The
WOMAC questionnaire is filled out by surveying the patients and consists of 24 questions grouped into three
categories of pain, stiffness and function with a total of 96 points. Each question is given 0 points in case there is

11



200 Kashmiri patients of Osteoarthritis Knee were studied and free drug combination versus

no problem, 1 point for mild problems, 2 points for moderate problems, 3 points for severe problems and 4
points for extreme problems. Therefore, a higher WOMAC score indicates poor results and the score is judged
as excellent if it is below14, good if it is between 15 and 28, fair if it is between 29 and 38 and poor if it is above
38 points. WOMAC is translated into 65 languages. It takes 12 minutes to complete the scale. WOMAC score
wa first developed to evaluate the efficacy of treatment according to the treatment method. The WOMAC scales
have been extensively used in context of clinical trials. The sensitivity responsiveness and validity is well
established. (Bellamy N et, al. 1986, McConnell S et, al. 2001, Rogers JC et, al. 2003). The WOMAC
questionnaire is filled out by surveying the patients and consists of 24 questions. (ANNEXURE 1)

VI. GLOBAL ASSESSMENT SCALE (GAS)

Global Assessment scale is the assessment of patient’s perception of pain as worst or bad. On
improvement a perception of better should be made by the patient. Numeric scales are harder to interpret. Verbal
scales have meaning and easier to interpret clinically. The patient may have a feeling of Much worse, worse,
the same, better after taking treatment. Global change is assessed within a time frame which may vary from an
hour, a day, a month or a year, since last visit, change in medication and start of study. This scale measures
patients’ Global impression of change (PGIC), regarding pain, function, and quality of life. This scale can
combine multiple important outcomes. It allows patients to integrate factors and answers the important clinical
questions as well. It is a reliable and validated scale used in clinical trials (Ehrich EW et, al. 2000).

Pain evaluation was done at Baseline, 2wks, 4wks, 6wks Safety profile was evaluated on the basis of
ADRs during the study period.Biochemical Parameters were evaluated at Baseline, 6(wks) are CBC, LFT,
RFT

For clinical risk minimization

Intention to treat plan was followed. The study was done under the guidance of a clinician. Drop out among two
groups and timing of drop out (Mean time) was noted. If a patient switched over to alternative treatment, it was
noted. ADRs resulting in stoppage of treatment were Intolerance rate if any was noted. To take care of any
possibility of APD related problem, PPl was added in both arms.

COMPLIANCE was assessed on follow up, pill count or by telephonically.

VII. STATISTICAL ANALYSIS
The data was expressed in Mean = SEM or n (%).While comparing neck to neck unpaired-test and while
comparing various parameters from the baseline the paired-test was used. The data expressed in n (%) was
expressed in Chi-square test. The P value<0.05 was considered significant.
Aims And Objectives

1.To evaluate analgesic efficacy, safety and compliance of free drug combination (Aceclofenac followed by
Diacerein) in patients of early OA knee.

2. To evaluate analgesic efficacy, safety and compliance of fixed drug combination (Aceclofenac + Diacerein) in
patients of early OA Knee.

3.To compare analgesic efficacy, safety and compliance of compliance of free drug combination (Aceclofenac
followed by Diacerein) with fixed drug combination (Aceclofenac + Diacerein) in patients of early OA knee.

Obsevation and Results

The present study was a randomized, open label trial to compare the analgesic efficacy, safety and compliance

of fixed drug combination (Aceclofenac + Diacerein) with free dose combination (Aceclofenac, Diacerein) in

patients of early Osteoarthritis knee. After meeting inclusion and exclusion criteria 200 patients were

randomized into 2 groups, each group comprised Of 100 patients and all the patients completed the study.

Group A Comprised of patients who were put on Free drug combination in which Aceclofenac (100mgs) was

given followed by Diacerein (50mgs) after 1 hour orally for a period of 6 weeks twice daily.

Group B Comprised of patients who were given Fixed dose combination of Aceclofenac (100mgs) + Diacerein

(50mgs) orally for a period of 6 weeks twice daily.

At the end of the study following observations were made.

Table 1: Showing Age Distribution

Age (years)
Group A Group B Total
N=100 N=100 N=200
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45-49 20 (20.0%) 32 (32.0%) 52 (26.0%)
50-59 52 (52.0%) 41 (41.0%) 93 (46.5%)
60 -65 28 (28.0%) 27 (27.0%)

55 (27.5%)

P=0.129, Chi —Square test

Fig 1: Showing Age Distribution

52

45-49

50-59

60-65

B Group A N=100
[ Group B N=100

Table 2: Showing Weight (kgs) Distribution

GroupA
N=100
Mean+ Sd

71.58+ 5.582

GroupB
N=100
Meanz Sd

70.4+ 5.456.

Fig 2: Showing Weight (kgs) Distribution
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B N=100
B Group A
[E Group B

Table 3: Showing Gender Distribution

Gender Group A Group B Total
N=100 N=100 N=200
Male 32 (32.0%) 24 (24.0%) 53 (53.5%)
Female 68 (68.0%) 76 (76.0%) 147 (73.5%)
Fig 3: Showing Gender Distribution
100 A
80 -
60 1 B Female
40 - m Male
20 A
0 T T 1
N=100 Group A Group B
Table 4: Showing Demographic Profile
Demographic
Profile Group A Group B Total
N=100 N=100 N=200
Urban 37 (37.0%) 24 (24.0%) 61 (30.5%)
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Rural 63 (63.0%) 76 (76.0%) 139 (69.0%)
P=0.065, Chi-square test with continuity correction
Fig 4: Showing Demographic Profile
100 -
80 -
60 - D Rural
40 - 6 B Urban
20 A
O T T 1
N=100 Group A Group B

Age Distribution

Patients between 45-49 years were 52 (26%), comprised of 20 Group A and 32 Group B. Maximum 93
patients 46.65% were in the age group of 50-59 years comprised of 52 in Group A and 41 in Group B. Patients
between 60-69 years of age were 55( 27.5%) and out of which 28 and 27 patients were in Group A and Group B
respectively. (Table 1)

Weight Distribution
Patients in Group A had Average weight of 71.58 + 5.582 while patients in Group B showed Average
weight of 70.4 + 5.456. (Table 2)

Gender Distribution

Maximum patients of Osteoarthritis were females 147 (73.5%).Females present in Group A were 68
and 79 in Group B. Total males were 53 (26.5%) comprised of 32 in Group A and 21 in (Group B).Male and
Female Ratio was 1:2.7. (Table 3)

Demographic profile

Maximum patients comprising of 139 (69.5%) were from rural background, comprised of 63 in Group
A and 79 in Group B. Patients from urban background were 61 (30.5%) out of which Group A had 37 and
Group B had 24. (Table 4)

Table 5: Showing Joint Involvement

Joint Group A Group B Total
involvement N=100 N=100 N=200
Bilateral 56 (56.0%) | 53 (53.0%) 109
(54.5%)
Right 29 (29.0%) | 24 (24.0%) | 53 (26.5%)
Left 15 (15.0%) | 23 (23.0%) | 38 (19.0%)
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P=0.327, Chi-square test

Fig 5: Showing Joint Involvement
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Joint Involvement
Maximum number of patients comprised of 109 (54.5%) had bilateral Osteoarthritis of knees. Group A
had 56 while 53 patients were in Group B. Right sided Osteoarthritis was more common and affected 53 patients

(26.5%) comprised of 29 in Group A while Group B had 24. While left sided Osteoarthritis was present in 38
patients (19%) with 15 patients in Group A and 23 in Group B.

Table 6: Showing Chief Complaints

Chief Complaints Group A

N=100

Group B
N=100

Pain

100 (100.0%)

100 (100.0%)

Difficulty in squatting

100 (100.0%)

100 (100.0%)

Tenderness 49 (49.0%) 55 (55.0%)
Painful range of movements 4 (4.0%) 0 (0.0%
Swelling 2 (2.0%) 1 (1.0%)
Crepitus 5 (5.0%) 5 (5.0%)

Fig 6: Showing Chief Complaints
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Chief Complaint

All patients in both groups had pain and difficulty in squatting (100%).Total of 125 patients
complained of tenderness comprising of 49 in Group A and 55 in Group B.Painful range of movement was
present in 4 patients of Group A only. 2 patients of Group A and 1 patient of Group B reported with swelling.
Crepitus was present in 5 patients in each group.

VIII. SCALES EVALUATING PAIN PARAMETER
VISUAL ANALOG SCALE (VAS) Visual Analog Scale is a psychometric response scale which is based on
responses to questionnaires and measures subjective characteristics or attitudes to pain. The two ends of scale
are graded between 10 to 0. The end with 10 gradations represents severe pain while other end graded as O
representing no pain. Shift of response from 10 towards 0 grades indicate decrease in pain.

Table 7: Showing Visual Analog Scale (VAS) Scores

Group VAS VAS VAS VAS
N=100 Baseline 2 Weeks 4 Weeks 6 Weeks
Meanz
SEM
A 9.27 6.35 3.68 1.07 P<0.0001(H.S)
+ + + +
1.118 1.527 1.476 1.416
9.24 6.16 3.33 1.08 P<0.0001(H.S)
B + + + +
1.155 1.561 1.436 1.289
P>0.05(N.S) | P>0.05(N.S) | P>0.05(N.S) | P>0.05(N.S)

H.S- Highly Significant: p< 0.01 vs. baseline (using Paired t-test)
N.S- Non Significant: p> 0.05 vs. other groups (using Unpaired t-test)
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Fig 7: Showing Visual Analog Scale (VAS) Scores

EN=100 mA =B
9.24
9.27
6.16
6.35
3.33
36 1.08
Lo
VA? VAS 2
Baseline Weeks VAS 4
Weeks VAS 6
Weeks

Treatment in both groups lead to significant decline in pain score on VAS scale. (Group A) showed
mean visual analog score at baseline as 9.27+ 1.118 which reduced to 6.35+ 1.527 at 2 weeks, 3.68+ 1.476 at 4
weeks and 1.07+ 1.416 at 6 weeks. The comparison with baseline score with post drug scores at 2, 4, 6 weeks
revealed highly significant effect in reducing pain. (P < 0.0001) at all levels (Group B) revealed baseline
visual analog score of 9.24+ 155 which decreased to 6.16+ 1.561 at 2 weeks, 3.33+ 1.436 at 4 weeks and 1.08+
1.28 at 6 weeks. Significant decline in visual analog score on comparison with baseline score was found at all
levels (P < 0.0001).
On comparing the two groups of treatment no significant differences was seen at baseline (p=0.8521), at 2
weeks (p=0.3853), at 4 weeks (p=0.0908) and at 6 weeks (p=0.9584) meaning thereby that both drug regimes
were equally efficacious in reducing pain.

IX. WESTERN ONTARIO AND MCMASTER UNIVERSITIES
ARTHRITIS INDEX (WOMAC) SCALE
WOMAC scale is based on standardized questionnaires to evaluate the condition of patients with
Osteoarthritis, including pain, stiffness and physical functioning of the joints.\WWomac score ranges from 0 to 96.
Pain( score ranges 0-20), stiffness (score ranges 0-8) and functional limitation (score ranges 0-68).

Table 8: Showing Womac Scale Scores

GROUP Womac Womac 2 Womac 4 Womac 6
N=100 Baseline weeks weeks weeks
Meanz
SEM
A 76.08 56.8 31.32 20.21 P<0-
+ + + + 0001(H.S)
8.752 8.521 4.845 3.581
B 76.19 56.99 31.69 20.76 P<0.0001(H.S)
+ + + +
8.160 8.322 4.361 3.219
P>0.05(N.S) | P>0.05(N.S) | P>0.05(N.S) | P>0.05(N.S)

H.S- Highly Significant: p< 0.01 vs. baseline (using Paired t-test)N.S- Non Significant: p> 0.05 vs. other groups
(using Unpaired t-test)

Fig 8: Showing Womac Scale Scores
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EN=100 mA =B
76.19
76.08
56.99
56.8
31.69
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Baseline weeks Womac 4
weeks Womac 6
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Womac scores revealed decrease in levels, in both groups. In (Group A), the baseline score was 76.08+8.752
which declined to 56.8+ 8.521 at 2 weeks, 31.32+ 4.845 at 4 weeks, and 20.21+ 3.581 at 6 weeks. Intra group
comparison revealed highly significant effect at all post drug levels when compared with baseline score.
(P<0.0001).

In (Group B), the baseline score of 76.19+ 8.160 which fell to 56.99+ 8.322 at 2 weeks, 31.69+ 4.361 at 4 weeks
and 20.76+.3-219 at 6 weeks. There was highly significant improvement in post drug scores when compared
with baseline scores. (P<0.0001).

Inter group comparison of Womac score revealed n significant difference between two groups as indicated by
values at baseline (p=0.9268), at 2 weeks (p=0.8734), at 4 weeks (p=0.5709) and at 6 weeks (p= 0.2547)
indicating equally efficacy of both groups.

X. SCALE EVALUATING WELL BEING OF PATIENTS
GLOBAL ASSESSMENT SCALE-Assessed patients’ perception of pain and was graded as MuchWorse,
Worse, The same and Better during the treatment period. Global Assessment scale was assigned score of -
1(Much Worse), 0(Worse), -1 to 0(The same) and 1(Better).

Table 9a: Showing Global Assessment Scale (GAS) Scores

GROUP GAS GAS GAS GAS
N=100 Baseline 2 Weeks 4 Weeks 6 Weeks
Meanzx
SEM
A -0.87 0.5 0.87 0.99 P<0.0001(H.S)
+ + + +
0.337 0.502 0.337 0.1
B P<0.0001(H.S)
-0.85 0.44 0.86 0.98
+ + + +
0.358 0.537 0.348 0.14
P>0.05(N.S) | P>0.05(N.S) | P>0.05(N.S) | P>0.05(N.S)

H.S- Highly Significant: p< 0.01 vs. baseline (using Paired t-test)
N.S- Non Significant: p> 0.05 vs. other groups (using Unpaired t-test)

Fig 9a: Showing Global Assessment Scale (GAS) Score
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mN=100 mA =B
0.9

GAS 2 Weeks
GAS 4 Weeks GAS 6 Weeks

GAS Baseline

Table 9b: Showing Global Assessment Scale Patient Distribution

Group Much worse | Worse The same Better
A 87 12 1 99
B 86 13 2 98

Fig 9b: Showing of Global Assessment Scale Patient Distribution

99 98

B N=100
B Group A

O Group B

Much Wors<=.12
worse 13 The same 1

2

Better

In Group A the baseline scores were -0.87+ 0.337 which improved to 0.5+ 0.502 at 2 weeks, further
improved to 0.87+ 0.337 at 4 weeks and at 6 weeks to 0.99+ 0.1.This improvement was significant at all levels
compared to baseline values. (P< 0.0001).In Group B the baseline scores of -0.85+ 0.358 improved to 0.44+
0.537 at 2 weeks, 0.86+ 0.348 at 4 weeks and to 0.98+ 0.14 at 6 weeks. Significant improvement at all post drug
score level as shown by highly significant (P<0.0001).Inter group comparison did not show any significant
difference between the values at baseline (p=0.685), at 2 weeks (p=0.415), at 4 weeks (p=0.837) and at 6 weeks
(p=0.526) showing both drug regimes to be equally efficacious.In Group A, 99 patients perceived feeling of
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better after taking medication when assessed on Global Assessment Scale where as only 1 patient reported with
The same perception of pain even after taking medication. In Group B, 98 patients reported as better after
taking medication while 2 patients reported with The same perception of pain after taking medication when
assessed on Global Assessment Scale.

Table 10: Showing ADRs

ADR Group A Group B Total

N=100 N=100 N=200
Deranged KFT 0 (0.0%) 2 (2.0%) 2 (1.0%)
Diarrhoea 3 (3.0%) 1 (1.0%) 4 (2.0%)
Gastritis 1 (1.0%) 2 (2.0%) 3 (1.50%)
Puffiness of face 3 (3.0%) 0 (0.0%) 3 (1.50%)
7 (7.0%) 5 (5.0%) 12 (6.0%)

P=0.766,Chi-square test with continuity correction

Fig 10: Showing ADRs
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Both regimes were well tolerated .Only 12 ADRs were reported. ADRs were present in 7 patients in Group A
and in 5 patients in Group B.Diarrhoea was the common ADR present in 3 patients in Group A and in 1 patient
in Group B.Gastritis was present in 3 patients, 2 patients belonged to Group B and 1 patient to Group A.
Puffiness of face was reported as ADR by 3 patients in Group A, while deranged KFT was seen in only 2
patients of Group B.Inter group Comparision failed to reveal any significant difference between two groups,
(P=0.766).

LABORATORY PARAMETERS
Table 11a: Showing Laboratory Parameter (Group A)

Laboratory Parameters Group A (N=100)
Parameter P-Value (Paired t-test)
Haemoglobin 0.593
Total leucocyte count 0.674
Polymorphs 0.737
Lymphocytes 0.391
Monocytes 0.326
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Eiosinophils 0.769
Bilirubin 0.602
SGOT 0.602
SGPT 0.297
ALKP 0.906
Blood urea 0.535
Creatinine 0.500

Fig 11a: Showing Laboratory Parameters (Group A)
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Table 11b: Showing Laboratory Parameters of (Group B)

Fig 11b: Showing Laboratory Parameters of (Group B)
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Patients in both groups were evaluated at baseline and at 6 weeks for lab parameters. The values obtained
revealed that all values were within normal limits at baseline and no significant change was obtained after 6
weeks of medication.

XI. COMPLIANCE
Compliance was assessed by follow up, pill count, telephonically during the entire span of study.
Patients in both groups showed 100% compliance to the drug regimes. There was no dropout of any patient in
either group during the study. No patient switched over to other medications. All patients completed the study.

XIl. DISCUSSION
Osteoarthritis (OA) is the most common of the musculoskeletal diseases. It is a progressive
degenerative disease, characterized by the loss of articular cartilage, accompanied by subchondral bone
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remodeling, osteophytes formation at joint margins and synovial membrane inflammation. Clinical
manifestations include joint pain, stiffness and loss of movement. Incidence of OA is 10% in males and 18% in
females and occurs after 45 years of age. (Mobasheri A. 2013, Alhasmi AM. 2014).

There is evidence that the inflammatory events increase the destruction of articular cartilage and result
in gradual development of joint pain, stiffness and restricted movements. The inflammation targets synovial
membrane (Synovitis) in OA and its early distribution is confined to areas adjacent to sites of chondropathy and
is associated with an acceleration of cartilage degradation (chondrolysis). The inflammation is brought about by
cartilage matrix mettaloproteinases (MMPs) and reactive oxygen species (ROS) leading to for cartilage
breakdown and release of microcrystals, osteochondral fragment breakdown. In the advanced OA, Synovitis
invades across the synovial membrane, and progresses to fibrosis and villi hypertrophy. Mechanical stress
directly damages cartilage or activate chondrocytes to produce abnormal level of matrix mettaloproteinases and
products of extracellular matrix degradation in the joint cavity (Henrotin Y, et al 2014). The
polymorphonuclear leucocytes and mononuclear cells release lysosomal enzymes and oxygen free radicals. In
OA changes include subchondral osteoblasts, elevated alkaline phosphatase, increased release of osteocalcin,
decreased parathyroid hormones and PGE dependent cyclic AMP formation, elevated urokinase plasminogen,
IGF-1 and altered collagen metabolism. The diseased cells produce more IL-6 and PGE2 levels. OA as it is a
inflammatory change suggests role of NSAIDs in management by combating the proinflammatory mediators.

At present OA is not curable, the main objectives in the management of OA are to provide pain relief,
improve quality of life, mobility and walking and delay progression of OA. These objectives can be achieved by
both non-pharmacological and pharmacological interventions. Non-pharmacological interventions include
general measures like, patient education, lifestyle adjustment, weight loss and exercises. Pharmacological
intervention primarily centers around NSAIDs and disease modifying osteoarthritic drugs (DMOADS).The
treatment of knee OA should be tailored according to risk factors, severity of pain and other associated factors.
NSAIDs are useful for long term use, if effective. Opioids analgesics can be used effectively if NSAIDs fail to
provide relief. DMOAD or SYSADOA are also effective in symptomatic treatment with advantage of halting
progress of disease. Intra-articular injection of corticosteroids is indicated to treat joint effusion and severe pain
(Joern M, et al. 2010). If these treatment modalities fail, invasive intervention like lavage or arthroplasty can be
resorted. Among all conservative drugs used for treatment of OA knee, NSAIDs are the most widely prescribed.
(Lansas A, et al. 2011). These drugs provide symptomatic relief rather than actually preventing the progression
of disease, besides having adverse effects on long term use on cartilage and gastrointestinal tract.

Recently, agents have been introduced that provide symptomatic relief by targeting underlying
pathology in cartilage and subchondral bone and retard the progression of the disease. Such drugs classified as
disease modifying osteoarthritic drugs (DMOAD).They are expected to retard, stabilize or even reverse
pathological changes that occur in OA, thereby limiting progression of the disease.(Johanne M, et al. 2010).

Poor adherence to the medication regimes, especially in the chronic diseases affect the clinical outcome
as the expected benefits may not be achieved. Fixed dose combinations (FDCs) have advantage and are
important in combating chronic diseases by reducing non-compliance significantly. Besides FDC products have
possibility of greater clinical efficacy due to additive effects of each active ingredient which may lead to even
possibility of reduction of dose of each active ingredient and thereby minimizing side effects. FDA defines
Fixed dose combination as a product composed of any drug, device or a biological product (Sreedhar D, et al.
2006).The Fixed dose combination are acceptable only when dosage of each ingredient meets the requirement of
a defined population group and when the combination has advantage over single compound administered
separately in therapeutic effect, safety or compliance. (Chandler SG, et al. 2008).The ratonality of FDC should
be based on certain aspects. (Poudel A, et al. 2008). The drug in combination should act by different
mechanism. Pharmacokinetics must not be widely different. Combination should not have superadded toxicity
of the ingredients. It would be recommended if one of the ingredients takes care of toxicity of the other.

Currently number of FDCs are available for management of OA.Studies have compared the efficacy
and safety of different FDCs (Sripal B, et al. 2007, Bhavik D, et al. 2012).However none of the study till date
compared the Fixed drug combination of Aceclofenac and Diacerein with the Free drug combination of these
drugs Aceclofenac followed by Diacerein with a time interval in-between.

Therefore taking above into account, the current study was undertaken to evaluate the most
commonly used Fixed dose combination of NSAID (Aceclofenac) with DMOAD (Diacerein) for the efficacy,
tolerability and compliance with Free drug combination of Diacerein and Aceclofenac when taken 1 hour apart
in patients of early OA knee. In the present study, 200 patients of early OA knee diagonosed on EULAR
guidelines. (Johanne M, et al. 2010) were enrolled. These patients were randomized into two groups , in Group
(A) patients were put on free drug combination of Aceclofenac (100mgs) followed by (50mgs) Diacerein taken
1 hour apart twice daily orally for 6 weeks , while in Group (B) the patients were treated on fixed dose
combination of Aceclofenac (100mgs) and Diacerein (50mgs) twice daily orally for 6 weeks.
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Current study results revealed, the maximum numbers of patients were in the age group of 50-59 years.
These trends were similar toTorri G, et al. (1994) where average age of the patients who had OA Knee was
between 56.72+ 10.66 to 57+ 10.12. Similar results were reported by Patil PR, et al. (2012) where average age
of patients was between 52.80+ 4.55 to 53.61+ 5.64. Kurubaran G, et al. (2014) estimated Prevalance of 70%-
80% of OA in population aged 55 years and older.Awan MMY, et al. (2014) have also showed average age of
patients between 56.04+ 10. 78 to 56.35+ 8.51 with OA knee.

OA is described as the disease of old. With age, joints become vulnerable for OA. The body’s ability to
repair cartilage deteriorates with increasing age as the osteoarthritic cartilage is chemically different from
normal cartilage of the same age. As chondrocytes age, they lose their ability to make repairs and produce more
cartilage. This process plays an important role in the development and progression of OA.

In the present study average weight among patients of Group A was 71.5 + 5.582, while in Group B it
was 70.4 £ 5.456. These finding are similar to the studies done by Torri G, et al. (1994), Pham T, et al.
(2004).The body weight of patients was between 70.52+ 10.49 to 71.48+ 9.04 in the first study; whereas the
weight of the patients in the second study was between 76.8+£14.0 to 78.0+ 13.9.

The association between the Body Mass Index (BMI) and knee OA is of great importance, since knee
OA has strong correlation with the highly inflammatory metabolic environment found in obesity. Cytokines
associated to the adipose tissue adiponectine, leptine and resistine, can influence OA through the direct
degradation of the articular cartilage or by controlling local inflammatory processes. Obesity increases
mechanical stress on joints. Whereas the weight loss reduces the pain and improves the physical function of the
OA patients. (Marcia UDR, et al. 2013).

In present study females were found to be more affected with Male: Female Ratio of =1: 2.7. Similar
findings were reported by number of authors showing higher occurrence of OA among females ranging between
52 to 87% Torri G, et al. (1994), Guaida EB, et al. (2007), Awan MMY, et al. (2014), Moon YW, et
al. (2014). Female gender is at higher risk for developing OA. Higher Prevalance of OA in females is because of
hormonal factors affecting women during menopausal phase. Women with co morbid osteoporosis are also at
higher risk of developing OA. (Zhuo Q, et al. 2012).

Demographic profile showed higher prevalence of OA in rural population than urban population.
Andrianakos AA, et al. (2006), Xiaozheng K, et al. (2009) in their studies showed similar results. OA .It
may be explained on the basis that people in rural areas do jobs that require heavy physical work. Knee OA has
been associated with occupations, involving knee bending, squatting, kneeling and heavy lifting with obesity
adding to the risk. Joint cartilage breaks down often because of mechanical stress or biochemical alteration
causing the bone underneath to fail.

Bilateral involvement of Joints in both groups was more common in current study. Among unilateral
OA right joint was involved more in both groups. These findings are similar to Joren W, et al. 2010 as their
results showed that right Knee OA was 23% as compared to 16.3% on left side.

Chief complaints reported by patients in both groups were pain (100%), difficulty in squatting (100%),
tenderness 49% in Group A and 55% in Group B respectively, painful range of movements 4% in Group A only
and swelling in 2% and 1% in Group A and Group B respectively. These findings are in concurrence with Dilip
KR, et al. (2010) in which patients presented with knee pain, bony tenderness, swelling, and difficulty in
squatting (stiffness).Results of study done by Alhasmi AM.(2014) are in concurrence with our study as patients
reported with complaints of pain knees, bony swelling, bony tenderness, stiffness.

Both the groups did not show significant change in routine hematological and biochemical parameters
carried out at the baseline and at the end of the study. These results are similar that were seen in the study
Bhavik D, et al. (2012).This showed that all patients in both the groups had good tolerability to respective drug
regimes for full study period of 6 weeks.

During study period, 12 Adverse drug reactions occurred. In Group A there were 7 while in Group B 5
ADRs were present. Similar findings were also reported by Sharma A, et al. (2008), Brahmachari B, et al.
(2009), Dilip K, et al (2010).  Patil PR, et al. (2012).All the patients completed the study that shows that
ADRs were clinically insignificant (P=0.766).

Compliance to medication is of paramount importance as non compliance can lead to poor efficacy,
resistance to a drug endangering not only individual but community at large.FDC have gained acceptance in
clinical setup as they improve patient compliance (Geiter, et al. 1987.  Su and Perng. 2002.  Eron, et al.
2000. Taylor and Shoheiber. 2003.  Dezii. 2000. NDC dataset. 2003. Melikian, et al. 2002). In
the current study compliance was evaluated by examining the complete adherence rate/In-complete adherence
rate and Switch to other medication, which was assessed by follow up, pill count or telephonically. In the
present study 100% adherence rate was seen. No dropout was seen during study period in both regimes nor any
switch over to other medication was present.

In present study, pain parameters showed improvement in both groups on Visual analog scale, Womac
scale and Global assessment scale. The post drug values decreased in both groups at all levels (P value<0.0001)
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on all scales, however on inter group comparison both drug regimes were equally efficacious on all scales as
their was no statistical difference amongst them (P value > 0.05).

Review of the literature revealed no study where fixed dose combination or free drug combination of
Aceclofenac and Diacerein were compared. However, there are number of studies comparing the drugs under
investigation with other analgesics.

Aceclofenac has been reported by various authors to be effective in improving pain as demonstrated by
findings on VAS scale, WOMAC scale and Global assessment scale. It has been shown to be effective than
Piroxicam (Torri G, et al. 1994). Nabumetone (Paul S, et al. 2009).  Diclofenac (Ward DE, et al. 1995.
Pareek A, et al. 2006. Patil PR, et al. 2012. Pareek A, Chandurkar N 2013. Awan MMY, et al. 2014).
Ibuprofen (Klair JP. 2009). Paracetamol (Guaida EB, et al. 2007). Celecoxib (Soria MA, et al. 2006).

Superiority of Aceclofenac is attributed to its stimulatory effects on cartilage matrix synthesis by
inhibiting IL-B.There is evidence that Aceclofenac stimulates IL-1 receptor antagonist in human articular
chondrocyte subjected to inflammatory stimuli and has chondroprotective properties because of suppression IL-
1B mediated promatrix metalloproteinase production and proteoglycan release. Stimulation of
glycosaminoglycan synthesis occurs by Aceclofenac in OA cartilage which prevents its deterioration.
Aceclofenac exhibits excellent therapeutic effects by easy penetration into inflammatory tissue, such as joint and
suppressing prostaglandin production. Aceclofenac inhibits COX-2 selectively not affecting stomach mucosal
prostaglandin production thus reducing GIT side effects and a high tolerance. Therefore Aceclofenac has been
considered useful for long term use.(Hinz B, et al. 2003 Gowda KV, et al. 2006).Aceclofenac reduces pain,
symptomatic severity and improves functional capacity of injured joint, especially in cases of knee OA.(Dooley
M, et al. 2001).

Similarly authors have found Diacerein to be effective in improving pain parameters of patients on
VAS scale, WOMAC scale, and Global Assessment scale though it is primarily DMOAD.It has been
documented superior to Placebo (Pham T,et al. 2004 Brahmachari B, et al. 2009 Bartels EM, et al. 2009
Dilip KR, et al. 2010). Piroxicam (Louthrenoo W, et al. 200).  Aceclofenac (Loitongbam LSS, et al.
2013).

Efficacy of Diacerein can be explained by its anti-inflammatory effect through inhibition of
interleukin-1B.Diacerein reduces fibrinolytic synovial fibroblasts and inhibits chemotaxis and super oxide anion
production. Diacerein reduces collangenase in the intraarticular cartilage which occur in the body during
destructive inflammation. Diacerein being a IL-1 inhibitor with symptom and structure modifying properties in
OA.In bone remodelling both osteoblasts and osteoclasts contribute significantly. Altered bone formation occurs
if there is difference in the activity of two cells. Diacerein and Rhein act on osteoclasts and reduced MMP-13
and Cathepsin K (Boileau, et al. 2008).MMP-13 and Cathepsin K work in conjunction in bone resorption.
Reduction in activity of these enzymes leads imbalance between bone formation and resorption. Diacerein and
Rhein block survival of mature osteoclasts proliferation and differentiation of pre- osteoclasts into mature
osteoclasts and finally reducing number of osteoclasts. This effect of Diacerein Is because of its ability to
increase PGE2 in human subchondral bone osteoblasts (Pelletier, et al. 2001).High PGE2 levels inhibit bone
resorption and human OA subchondral bone osteoblasts expressing low levels of PGE2 enhanced formation of
osteoclasts, whereas those expressing higher levels did not.(Kwan T, et al. 2008).

Pain should be treated promptly and effectively to restore the patient to full function and preserve
quality of life as it negatively affects productivity. There are number of analgesics available combining two
agents in one fixed dose combination. Combining two analgesics agents may provide an additive or synergistic
effect of the two components. This can positively affect the analgesic efficacy of the drugs. A combination
analgesic regimen may be considered especially effective when the individual agents have different analgesic
mechanism and act synergistically. These fixed dose combinations are convenient, reduce the pill burden, and
may require lower dosages of the individual compounds.

Fixed dose combinations have shown good efficacy and tolerability in OA knee in number of studies
(Choi, et al 2007. Corsinovi, et al 2009. Pareek, et al 2010. Doherty, et al 2011). However, there is a paucity
of the research evaluating FDC of Aceclofenac and Diacerein. Review of literature revealed a single study,
evaluating the FDC of Aceclofenac and Diacerein on pain parameters (Bhavik D, et al. 2012) with FDC of
Celecoxib and Diacerein . Their results were similar to the current study as the FDC of Aceclofenac + Diacerein
showed improvement in pain, as all the 13 patients that completed study reported an excellent response to the
drug regime.We have not come across even a single study where Fixed drug combination of Aceclofenac and
Diacerein has been compared with Free drug combination of Aceclofenac and Diacerein. In the current study we
have compared Fixed dose combination with the Free drug combination of these drugs. Such a study could have
answered the advantages or disadvantages of FDC of Aceclofenac and Diacerein over the free drug combination
in terms of efficacy, safety and compliance. The result of the current study has failed to demonstrate the
superiority of either of group over each other in patients of early OA knee thereby indicating that current FDC
of (Aceclofenac + Diacerein) is not irrationally marketed.
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From the foregoining discussion we conclude that FDC of Aceclofenac and Diacerein when compared
with Free drug combination of Aceclofenac and Diacerein given for 6 weeks in patients of early OA knee have
similar clinical outcome in efficacy, safety and compliance.

XII. LIMITATIONS

The present study suffers from few limitations. The study was conducted for a short period of six weeks
duration. The study was done only in patients of early OA Knee and was not a placebo control study. To
evaluate Diacerein in the short period for its disease modifying effect was not possible. However, current study
focused on analgesic evaluation of Diacerein. No comparison was done with individual drugs as the research
question centered around the comparison of FDC with free drug combination. Compliance was more based on
subjective inference, rather than on analytic estimation of the drugs, as the department lacked the drug
evaluation facilities.

XIV. SUMMARY AND CONCLUSION

» Arandomized open label, prospective clinical study comparing analgesic efficacy, safety and compliance of
fixed dose combination (Aceclofenac + Diacerein) with free drug combination (Aceclofenac, Diacerein) in
patients of early OA knee was conducted over a period of one year.

» Total 200 patients were included after meeting inclusion criteria. They were randomized into two groups —
100 patients in Group A (free drug combination) received orally Aceclofenac (100mgs) followed by
Diacerein (50mgs) with a time interval of 1 hour twice daily for 6 weeks while 100 patients in Group B (
fixed dose combination) received orally Aceclofenac(100mgs) + Diacerein(50mgs) twice daily for 6
weeks. Parameters evaluated were age, weight, gender, demographic profile, clinical presentation, joint
involvement, pain, compliance, adverse drug events and laboratory parameters during study period. All
patients completed the study as there was no drop out.

» The majority of the patients were in the age group of 50-59, with average weight between 70.04+ 5.456 to
71.58+ 5.582 kgs. There was female predominance (73.5%) with rural background (69.5%).

» Patients presented with chief complaint of pain, difficulty in squatting, tenderness, painful range of
movement and swelling. Maximum patients reported with bilateral invovelment of joints (54.5%). In
unilateral involvement right joint was involved more.

» Compliance was 100% in all patients. There was no drop out, or switch over to other medications.
Laboratory parameters in all patients remained within normal limits.

» Adverse events were observed in 12 patients only. 7 patients reported adverse events in Group A while 5
reported adverse events in Group B. Pain parameters of patients in Group A (Free drug combination) on
VAS, WOMAC, GAS scales, on intra-group comparison showed significant improvement P<0.0001.
Similar results were seen in Group B (Fixed dose combination) P<0.0001 when intra group comparison of
the values was done. Inter-group comparison showed both drug regimes to be equally efficacious P>0.05.

XV. CONCLUSION
Current study demonstrated equal efficacy, safety and compliance of the both drug regimes of free drug
combination (Aceclofenac, Diacerein) and fixed dose combination (Aceclofenac + Diacerein) in patients of
early OA knee. None of the drug regimes showed superiority over other.
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