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What is already known about this subject: Diclofenac is a well- known 
NSAID used in the management of pain in Osteoarthritis(OA). Diacerein is a slow 
acting, disease-modifying drug approved for OA.

What this study adds: Diclofenac, diacerein as well as combination of the two 
improved the quality of life as compared to baseline. Diacerein has acceptable 
toxicity and long carry-over effect in osteoarthritis patients. 

Abstract

Objectives: To determine the effi cacy and carryover effects of diacerein vs diclof-
enac in Indian population with knee osteoarthritis (OA).

Study design: After one week NSAID’s washout period, patients received either 
diacerein or diclofenac or combination for 12 weeks with 4 weeks follow-up to 
determine the carryover effects of the drugs. The primary effi cacy end point was 
the change from baseline in 100mm visual analog scale (VAS) score after 20 meters 
walk. The secondary effi cacy end points were the percent change from baseline 
in pain, stiffness, function and total WOMAC scores. Lequesne impairment index 
(LII), Knee society score (KSS), and acetaminophen intake.

Results: Out of 189 patients screened, 81 patients with painful knee OA were 
randomized and 77 completed the study. At 16 wks, diacerein showed superior-
ity to both diclofenac and the combination therapy as assessed (95% CI) with 
100mm VAS score (p<0.05), WOMAC scores (p<0.001), as well as LII, KSS and 
acetaminophen consumption (p<0.001), demonstrating the carryover effect of the 
drug. Intra-group comparison showed signifi cant difference in all WOMAC scores 
from baseline score in each group. Diacerein was safe, well tolerated and caused 
diarrhea as the frequent adverse effect. 

Conclusions: Diacerein is safe and effective with long carryover effect.
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Introduction

Osteoarthritis (OA) is the most common joint disease of 
humans both in the western world as well as in India. It 
affects synovial joints and is characterized by progressive 
loss of articular cartilage with subchondral bone remodel-
ing, inflammation of synovial membrane, subchondral bone 
scleroris and osteophyte formation [1,2]. OA present clinically 
with fluctuating joint pain, swelling, stiffness, and loss of 
mobility, which increase in severity with disease progression. 
Non-pharmacological treatments of OA include measures to 
reduce joint load, regular aerobic, muscle strengthening and 
range of motion exercises.0, maintaining weight at lower 
levels, knee brace, medial taping of patella, wedged soles, 
thermal modalities and patient education etc. Pharmacologi-
cal therapy includes topical and systemic use of nonsteroidal 
anti-inflammatory drugs (NSAIDs), including selective cyclo-
oxygenase 2 (COX-2) inhibitors, opioids and intra-articular 
steroids. Since most of these are meant only for symptom-
atic improvement, there is lot of research going on in the 
field of disease modifying agents that can aid cartilage re-
pair. Diacerein, glucosamine, bisphosphonates and cytokine 
inhibitors are some of these drugs. It is now widely accepted 
that interleukin-1β (IL-1β) plays a key role in inflammation, 
cartilage breakdown, chondrocyte apoptosis and bone re-
modeling in OA [3-8]. Diacerein, an anthraquinone derivative, 
is a slow acting drug in OA [9]. In vitro studies have shown 
that apart from inhibiting IL-1β, diacerein also stimulates the 
production of cartilage growth factors such as transform-
ing growth factor β [10]. In animal models of OA, diacerein 
has been shown to significantly reduce cartilage degradation 
as compared to untreated animals [11-13]. Since it does not 
inhibit prostaglandins [14], diacerein does not have a del-
eterious effect on the upper gastrointestinal mucosa [15]. In 
clinical trials, it has been shown to significantly decrease OA 
symptoms [16-23], and a 3-year study showed that it has 
structure-modifying effects [24]. Diacerein was launched in 
Indian market in 2006 and aggressively marketed as the new 
wonder cure for OA. The data available on Indian population 
at the time of drug launch was inadequate. Moreover, there 
is no data available on comparative change in quality of life 
among diacerein users. Therefore, this study was planned to 
investigate the effect on quality of life, efficacy and adverse 
effect profile and carry-over effects of diacerein and diclof-
enac given alone or in combination in Indian osteroarthritic 
population. 

Methods

Study Design

 A single-blind, randomized, parallel, comparative model was 
designed for the study. The study was conducted in accor-
dance with the Helsinki declaration and subsequent revisions 
and with good clinical practice. The study was done during 
the period from Dec 2008 to Feb 2010. Patients attending 
the out patient department (OPD) of Orthopedics, Lok Nayak 
Jai Prakash (LNJP) hospital were enrolled during the period 
from December, 2008 to September, 2009. The study was 
approved by the departmental scientific review board and the 
ethics committee of Maulana Azad Medical College. A writ-
ten informed consent was taken from the patients inducted 
into the trial. In order to facilitate follow-up, patients living 
within 15 kilometers of the hospital premises were recruited. 
Female pre-menopausal patients were screened for pregnan-
cy by urine pregnancy kit and were cautioned against getting 
pregnant during the study period. They were asked to take 
adequate precautions against pregnancy during this period. 
Oral contraceptive pills were not allowed during the study 
period and female subjects were encouraged to use barrier 
methods of contraception or intra-uterine devices. Patients 
were asked if they can come to the OPD every 15 days for 
the next 16 weeks. In case of their inability, they were not 
included in the study but were given treatment as per the 
standard guidelines. After meeting the inclusion and exclusion 
criteria and signing the informed consent form, patients were 
randomized into three groups who received diacerein (50mg 
twice daily) or diclofenac (75mg twice daily) or both diacerein 
(50mg once daily) and diclofenac (75mg once daily) respec-
tively (Fig.1). Randomization was done electronically using the 
website www.randomizer.org. Block randomization was done 
with 3 patients in each block such that there is equal number 
of patients in all the groups throughout the study. Each al-
location was concealed and kept in separate opaque envelope 
to be opened one by one as subjects got randomized and 
enrolled. All the groups also received omeprazole 20mg in 
addition. Following 12 weeks of therapy, patients were fol-
lowed up for another 4 weeks. Each patient was followed up 
for 17 weeks from randomization till the end of the follow up 
period (1 week washout period, 12 weeks of treatment and 4 
weeks of follow up). Detailed physical examination including 
knee society score (KSS),[27] subjective assessment using vi-
sual analog scale (VAS) score after 20m walk, Western Ontario 
and McMaster Universities Osteoarthritis Index (WOMAC) [28] 
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and Lequesne Impairment Index (LII) [29] and quality of life 
assessment using SF-36 form [30] was done following ran-
domization. The use of NSAIDs, if any, was stopped one week 
prior to the start of treatment. Patients were allowed the use 
of acetaminophen (1000mg) as a rescue medication in case 
of intolerable pain. The patients were given a calendar where 
they were asked to circle the dates when they had to use the 
rescue medication. They were asked to bring the calendar at 
each visit to calculate pain free days per month. After every 
4 weeks, they underwent evaluation of symptomatology and 
physical examination. Patients were asked to fill up WOMAC 

score, Lequesne index and KSS. Liver function test, renal func-
tion test and routine hemogram were also performed every 
4 weeks. At the end of 12 weeks of treatment, patients are 
asked to fill up SF-36 form. After 12 weeks, the treatment was 
stopped and patients observed for 4 weeks. Patients were also 
evaluated at each month with VAS score after 20m walk. Dur-
ing the study, patients were not allowed to undergo physical 
therapy, ultrasonic therapy or to apply any topical gels over 
the study knee joint. However once the medication period 
was over, patients were encouraged to start these therapies 
during their drug free period and beyond.

Subjects

Patients were eligible for the study if they were between 35 
and 75 years of age and had tibiofemoral OA according to 
the modified American College of Rheumatology criteria [25] 
with a radiologic score of II, III or IV on the Kellgren/Lawrence 

scale [26]. In cases of bilateral OA, only the more painful knee 
was assessed. 

Exclusion criteria were secondary knee OA, accompanying 
hip OA, intra-articular or systemic corticosteroid treatment or 
arthroscopic procedures within 6 months prior to study start, 
diacerein treatment within 6 months prior to study start, cur-
rent treatment with antidepressants or tranquilizers, primary 
painful inflammatory conditions of the knee (e.g., rheuma-
toid arthritis, gout etc.), severe heart, hepatic (transaminase 
levels ≥2.5 times the upper limit of normal) and/or renal (se-
rum creatinine ≥1.8 mg/dl or proteinuria of 2+ on >1 test) 
disease, severe gastrointestinal disorders (ulcer, hemorrhage 
etc.), pregnancy, lactation and severe articular inflammation 
as confirmed by physical examination (e.g. finding severe joint 
effusion).

Efficacy evaluation

The primary and secondary efficacy parameters were as-
sessed at baseline and after every 4 weeks for 16 weeks. 
The primary efficacy end point was the change from baseline 
in 100mm VAS score after 20 meters walk (Table 1). The sec-
ondary efficacy variables were WOMAC total score, pain sub-
score, joint stiffness sub-score, physical function sub-score, 
LII, KSS, acetaminophen intake (number of tablets taken per 
day), presence of swelling of soft tissue, tenderness and crepi-
tations of the target knee joint assessed by palpation along 
the joint line, knee circumference and the quality of life.

Parameter Unit Minimum value* Maximum value*

100mm VAS score mm 0 100

WOMAC      

Pain score mm 0 500

Stiffness score mm 0 200

Function score mm 0 1700

Total score mm 0 2400

Lequesne Impairment Index points 24 0

SF-36 quality of life      

Mental score points 14 45

Physical score points 21 86

Total score points 35 131

Knee Society Score points 0 100

Table 1. Parameters used for assessment of efficacy of treatment.

* � Minimum values indicate the worst condition possible while maximum values indicate the best condition, WOMAC = Western On-
tario and McMaster Universities Osteoarthritis Index; VAS = visual analog scale.
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Safety evaluation

Comprehensive hematological measurements and clinical 
chemistry studies (including measurements of serum bilirubin, 
serum glutamic oxaloacetic transaminase, serum glutamic py-
ruvic transaminase, total cholesterol, low density lipoprotein 
cholesterol, high density lipoprotein cholesterol, triglycerides, 
urea and creatinine) were carried out on blood samples ob-
tained at baseline and at the end of the treatment. All ad-
verse events reported by the patients at study visits were 
recorded. A standardized question (‘have you experienced 
any discomfort with this medication?’) was asked to each 
patient regarding adverse effects experienced.

Compliance

To ensure compliance, patients were asked to bring blister 
packs of the drugs on each on-treatment visit and the num-
ber of unused drugs was counted. Patients were motivated 
by the prescribing doctor on each visit. Follow up visits were 
made convenient by highlighting their OPD sheets for quick 
recognition and bypassing the queue. Subjects who missed 
follow up visits were reminded on telephone. Acetaminophen 
intake was checked by counting the tablets returned at each 
visit and reviewing intake information recorded in the calen-
dar provided to the subjects.

Statistical Methods

The three groups were compared using analysis of variance 
whereas intra-group comparison was done using paired T-
test. The categorical values were compared using chi-square 

test. A p value of less than 0.05 was taken as significant (95% 
Confidence Interval-CI). The software used for all statistical 
analysis was SPSS ver.10.0 and was done using the services 
of a trained statistician.

Results

A total of 189 subjects were screened from December 2008 
to September 2009. Seventy one subjects were excluded as 
they did not meet inclusion criteria or fell in the exclusion 
criteria. Twenty-two subjects did not give consent for enroll-
ment in the study and 15 withdrew as they expressed their 
inability to come for regular follow up every 2 weeks.

Of the 81 subjects who entered the study, 4 subjects were 
excluded from the study as they were assessed to be unco-
operative, non-motivated and/or negligent and were prone 
to discontinue from the study midway. The remaining 77 
subjects completed the study with 26 subjects in diacerein 
group, 26 patients in diclofenac group and 25 patients in 
combination (diacerein + diclofenac) group. One subject in 
diacerein group suffered a serious adverse event and discon-
tinued from the study after 8 weeks of treatment. He was 
followed up as per protocol and was not included in the ef-
ficacy analysis. Thus, 76 subjects were finally included in the 
efficacy analysis (Fig.1).

Demographic and baseline clinical characteristics of patients 
are shown in Table 2. The 3 treatment groups were similar 
with regard to demographic data and baseline clinical char-
acteristics.

  Diacerein Diclofenac Combination

Age (yrs) 53.33± 2.15 54.81± 1.94 57.6± 2.05

Males (no.) 10 10 10

Females (no.) 15 16 15

Weight (kg) 74.72± 2.32 74.12± 2.13 75.12± 1.87

Height (cm) 163.66± 18 162.96± 15 163.8± 18

Body Mass Index (kg/m2 ) 27.88± 0.69 28.13± 1.01 28.18± 0.88

Number of subject complaining of

Crepitations 5 7 8

Swelling 11 10 10

Tenderness 10 6 8

Table 2.  Demographic data and other baseline characteristics of the patients in three treatment groups.*
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Safety

 Several minor adverse events were reported by the subjects 
during the study period. The incidence of diarrhea and urine 
discoloration was significantly higher in diacerein treated 
group (60% and 40% respectively) as compared to diclof-
enac group (7.7% and 3.8% respectively). The incidence of 
epigastric pain and rash in extremities was significantly more 
common in diclofenac treated group (57.7% and 42.7% re-
spectively) than diacerein group (8% each). 

Laboratory investigations revealed that serum cholesterol 
level was significantly raised in diacerein treated group as 
compared to diclofenac group in week 4, 8 and 12. Similarly 
alanine transaminase (ALT) activity was significantly raised in 
diacerein treated group in week 4 when compared to diclof-
enac treated group. However, at week 8, the ALT levels came 
down to normal value. 

One patient randomized to diacerein arm of the study devel-
oped reactivation of tuberculosis. Past history revealed that 
he had been treated for pulmonary tuberculosis (TB) for 6 
months and declared as cured. Sputum smear examination 

and BACTEC-460 was done to confirm it before enrollment 
in the trial. Patient started complaining of several constitu-
tional symptoms suggestive of TB after 2 months of therapy 
with diacerein. Sputum smear examination revealed acid fast 
bacilli (AFB). Patient was taken off the diacerein and anti-TB 
drugs re-instated. After 6 months of therapy patient became 
sputum-smear negative for AFB. The case was reported to 
Central Drugs Standard Control Organization (CDSCO) via 
national pharmacovigilance program because the investiga-
tors believed that this re-activation of TB might be related 
to diacerein.

Efficacy

The primary efficacy parameter, VAS score decreased sig-
nificantly in all the groups when compared to the baseline 
values of each group. The difference between diacerein and 
diclofenac treatment was found to be statistically significant 
(p<0.05) only at week 16. Similarly, the difference in scores 
between combination treated subjects and diclofenac treat-
ed subjects was statistically significant (p<0.05) at week 16. 
(Fig.2)

K/L score of target knee, no.

Stage 2 13 14 14

Stage 3 9 8 8

Stage 4 3 4 3

Knee circumference (cm) 38.12 38.288 38.28

100mm VAS score 6.36± 0.21 6.65± 0.24 6.56± 0.23 

WOMAC      

Pain score 30.452± 5.419 33.058±  6.456 32.928± 7.298

Stiffness score 11.228± 3.401 12.304±  2.612 11.84± 3.368

Function score 102.928± 17.36 104.323±  10.92 104.328± 14.21

Total score 144.61± 24.25 149.69± 15.9 149.09± 20.63

Lequesne score 14.98± 3.14 16.84± 2.98 15.8± 3.04

Knee Society Score 40.72± 14.0 32.54± 14.78 35.68± 15.38

SF36 Quality of life

Physical score 43.88± 8.02 43.04± 7.84 43.16± 8.32

Mental score 37.92± 6.54 35.27± 6.67 36.96± 6.9

Total Score 81.8± 9.76 78.31± 10.13 80.1210.25

* � Except where indicated otherwise, values are the mean ±SD. There were no statistically significant differences between treatment 
groups for any of the baseline parameters. WOMAC = Western Ontario and McMaster Universities Osteoarthritis Index; VAS = Visual 
analog scale; K/L = Kellgren/Lawrence.
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100mm VAS score on 20m walk
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Figure 2.

Intra-group comparison revealed that WOMAC pain, stiffness 
and function sub-score as well as total WOMAC scores were 
significantly different from baseline score in each group. The 
scores progressively decreased in all the groups till week 12. In 
diacerein and combination group, reduction in WOMAC pain, 
function and total score was maintained at follow up period 
(week 16) whereas WOMAC stiffness score increased at week 
16. In subjects treated with only diclofenac, all WOMAC 
scores tend to increase at week 16 (Table 3). Inter group 
comparison suggested that diacerein was more effective than 
diclofenac at week 12 (p<0.001, 0.05 and 0.01 for WOMAC 
pain, function and total score respectively). This beneficial 
effect of diacerein was maintained at follow up period i.e. at 
week 16 (p<0.001). There was no difference in WOMAC stiff-
ness score between diacerein and diclofenac groups at any 
point of time. Patients treated with combination of diclofenac 
and diacerein group did not show statistically significant dif-
ference in any WOMAC score as compared with diclofenac 
or diacerein group at the end of the treatment period (week 
12). After 4 weeks of follow up, combination treatment group 
had significantly reduced WOMAC pain, function and total 
scores as compared to diclofenac treated patients (p<0.05), 
however WOMAC pain and total scores were much higher 
than diacerein group at this time (p<0.05). At week 16, there 
is no statistically significant difference in WOMAC stiffness 
score of any treatment group (Table 3). 

Intra-group analysis of each group revealed that the change 
in LII, KSS and acetaminophen consumption were significant-
ly different when compared to corresponding baseline scores 
(Table 4). At the end of the treatment period i.e. 12 weeks, 
no significant difference was observed in the LII and KSS 
among different treatment groups, however acetaminophen 
consumption was significantly reduced in diacerein group as 
compared to diclofenac group (p<0.05). At the end of the 
follow up period, diacerein was found to be significantly bet-
ter in terms of LII, KSS and acetaminophen consumption as 
compared to diclofenac (p<0.001). Patients treated with com-
bination of diacerein and diclofenac had significantly better 
KSS than diclofenac treated patients (p<0.05) at the end of 
follow up period (Table 4). Statistically significant difference 
was not found for knee circumference at any point of time 
in different treatment groups (Table 4).

SF-36 quality of life questionnaire was administered to the 
subjects once at the beginning (week 0) and again at the end 
of the study (week 16). It comprised of SF-36 physical and 
mental health. Intra-group analysis of each group revealed 
that the change in each score (physical health, mental health 
and total score), when compared to baseline score was sig-
nificantly different (p<0.0001). However, the scores were not 
statistically significant when inter-group comparisons were 
made (Table 4).
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 Diacerein Diclofenac Combination  P 

WOMAC A

Baseline 30.452 ± 5.419 33.058±6.456 32.928±7.298 0.276

4 week 26.44± 6.496 28.065±5.141 27.84±5.611 0.558

8 week 20.396± 5.969 23.804±5.131 21.596±5.863 0.099

12 week 15.488± 3.95 21.808±5.822* 18.892±6.553 <0.001

16 week 13.94± 3.931 22.665±5.925* 18.624±6.95#,$ <0.001

WOMAC B

Baseline 11.228±3.401 12.304±2.612 11.84±3.368 0.476

4 week 9.844±3.56 10.381±2.245 10.128±3.076 0.816

8 week 7.332±2.827 8.673±2.068 7.896±2.713 0.176

12 week 6.404±2.812 7.727±2.194 7.18±2.838 0.203

16 week 7.296±3.216 8.485±2.743 8.012±3.032 0.369

WOMAC C

Baseline 102.928±17.359 104.323±10.923 104.328±14.212 0.924

4 week 88.92±20.32 92.11±13.04 89.64±16.47 0.777

8 week 72.644±19.579 79.231±15.192 73.144±17.135 0.324

12 week 57.632±16.461 70.888±15.523µ 62.52±16.756 0.016

16 week 52.448±13.484 73.708±15.074* 61.96±16.101$ <0.001

Total WOMAC 

Baseline 144.608±24.25 149.685±15.9 149.096±20.63 0.631

4 week 125±28.76 130.56±17.02 127.61±21.81 0.707

8 week 100.37±26.86 111.71±20.52 102.64±23.74 0.203

12 week 79.524±21.81 100.42±20.53γ 88.592±23.52 0.005

16 week 73.684±18.1 104.86±20.67* 88.596±22.6#,$  <0.001

Table 3. � Western Ontario and McMaster Universities Osteoarthritis Index (WOMAC) scores in the diacerein, diclofenac and 
combination groups at each assessment time point

* � p<0.001 as compared to diacerein group, #p<0.05 as compared to diacerein group, $ p<0.05 as compared to diclofenac group, µ 
p<0.05 as compared to diacerein group and γp<0.01 as compared to diacerein group.
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Table 4. � Secondary efficacy scores and quality of life in the diacerein, diclofenac and combination groups at each assessment 
time point.

* p<0.001 as compared to diacerein group, $p<0.05 as compared to diacerein group, µ p<0.0001 as compared to baseline

Diacerein Diclofenac Combination P 

Lequesne impairment index

Baseline 14.98 ± 3.141 16.846±2.979 15.8±3.041 0.098

4 week 11.46± 4.646 14.058±3.122 13.06±3.868 0.066

8 week 9.24± 4.338 11.058±3.482 9.62±3.528 0.202

12 week 7.22± 3.59 9.0±3.02 7.92±3.02 0.145

16 week 6.0± 3.27 9.56±2.93* 7.66±3.02 <0.005

Knee society score

Baseline 40.72±14 32.54±14.78 35.68±15.38 0.143

4 week 54.92±19.22 48.15±15.86 49.88±16.22 0.35

8 week 64.08±13.84 61.31±12.5 62.8±12.9 0.751

12 week 73.08±11.49 70.12±11.13 71±10.64 0.662

16 week 78.72±10.97 64.27±9.24* 70.32±12.75$     <0.001

Acetaminophen consumption

4 week 6.12±5.16 4.69±4.25 5.28±4.09 0.53

8 week 3.84±3.39 5.15±3.94 4.56±4.05 0.471

12 week 3.16±2.97 5.85±3.76$ 4.36±3.77 0.029

16 week 3.04±2.71 7.65±4.52* 5.6±4.8 <0.001

Knee circumference

Baseline 38.12 ± 2.948 38.288 ± 2.305 38.28 ± 2.828 0.97

4 week 39.148 ± 3.477 38.585 ± 2.22 38.488 ± 2.696 0.677

8 week 38.504 ± 3.575 38.565 ± 2.121 38.136 ± 2.689 0.848

12 week 38.320 ± 3.339 38.596 ± 2.17 38.064 ± 2.459 0.785

16 week 38.272 ± 3.51 38.581 ± 2.226 37.912 ± 2.402      0.696

SF-36 quality of life questionnaire 

Physical health

Baseline 43.88 ± 8.02 43.04 ± 7.84 43.16 ± 8.32 0.923

16 week 64.96 ± 7.99µ 61.54 ± 7.83µ 64.48 ± 7.72µ      0.255

 Mental health

Baseline 37.92 ± 6.54 35.27 ± 6.67 36.96 ± 6.9 0.373

16 week 50.84 ± 6.91µ 50.42 ± 7.1µ 50.84 ± 6.91µ      0.970

Total score

Baseline 81.8 ± 9.76 78.31 ± 10.13 80.12 ± 10.25 0.474

16 week 115.8 ± 10.39µ 111.96 ± 10.93µ 115.32 ± 10.21µ      0.377
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There was no significant difference in the number of subjects 
complaining of knee swelling in different treatment groups 
at baseline but significantly higher number of patients com-
plained of knee swelling in the diclofenac group at week 16 
as compared to diacerein treated group (p=0.011). Signifi-
cantly higher number of patients complained of tenderness 
in knee joint in diacerein group as compared to diclofenac 
group at week 4 (p=0.045) but this difference was abolished 
at follow up period i.e. at week 16. There was no difference 
among patients complaining of crepitations of movement in 
different groups at various time intervals(Table 5). 

Discussion

OA is the most common type of arthritis [31). Its high preva-
lence, especially in the elderly, and the high rate of disability 
make it a leading cause of disability in the elderly. Aging of 
western populations and the high incidence of obesity are 
the two major risk factors increasing the prevalence of OA. 

Though the Indian population is relatively young but accord-
ing to sheer numbers, the aged population in India is much 
bigger than that of western counterparts [32]. 

While most western literature state that the radiographic evi-
dence of OA is rare in individuals under 40 years of age [31, 
33], the present study found that there are several patients 
coming with symptoms and radiographic evidence at the age 
of 35 to 38 years. 

Diacerein has been studied in western population, its efficacy 
and safety compared to standard treatment regimens. It has 
been shown to be as efficacious as standard NSAIDs like 
diclofenac and in addition, has been shown to possess carry-
over effect. This leads to less analgesic consumption after 
stopping diacerein [18, 20, 24]. Meta-analysis and systematic 
review of the studies done reveal that there is a small but 
significant benefit of diacerein over NSAIDs because of its 
analgesic action and carry-over effect [33-34]. The present 
randomized open label study was designed to confirm these 
findings in Indian population. 

Diacerein Diclofenac Combination

Swelling

Baseline 11 10 10

4 week 14 13 13

8 week 11 14 10

12 week 9 14 8

16 week 6 16 10

Tenderness

Baseline 10 6 8

4 week 13 6 9

8 week 12 11 11

12 week 10 14 19

16 week 11 16 14

Crepitations

Baseline 5 7 8

4 week 9 7 10

8 week 11 8 10

12 week 12 7 11

16 week 12 7 11

Table 5. � Number of patients complaining of symptoms of knee joint in different treatment groups at various assessment 
points.
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The primary efficacy criterion was the change in 100mm VAS 
scale after the patient was asked to take a 20m walk. Zheng 
et al (2006) compared diacerein (100mg/day) with diclofenac 
(75mg/day) for OA of knee for a period of 12 weeks (30] 
and observed that the pain score, using the VAS scale, de-
creased with both diacerein and diclofenac at the end of 12 
week period. However the carry over effect observed with 
diacerein was not seen in the diclofenac treated group [30]. 

These findings are similar to that seen in our study where in 
the VAS score was not significantly different between the 
3 treatment groups at 12 weeks. However, the same was 
significantly different in patients treated with diacerein alone 
or in combination with diclofenac, although the dose in the 
combination group was half of what was used by Zheng et 
al suggesting a significant additive effect of the two drugs. 
However, the carry over effect at 16 weeks was greater when 
diacerein was used alone. These findings are similar to an-
other study conducted by Tang et al (2004) [35].

Among the secondary end-points assessed were WOMAC 
score, LII, KSS and acetaminophen consumption as rescue 
medication. 

The WOMAC score consists of three sub-scores namely pain, 
stiffness and function sub-scores. In their study, Pelletier et al 
(2000) [20] compared three doses of diacerein (50, 100 and 
150 mg per day) with placebo and observed significant im-
provement in the WOMAC score with 50 mg and 100 mg per 
day doses when compared to placebo treatment. However, 
they were unable to show any significant improvement in the 
VAS score in these patients. In the present study a statistically 
significant difference in the WOMAC score was observed at 
week 16. The order of improvement in the WOMAC score 
was diacerein having greater score than the group given both 
diacerein and diclofenac albeit in 50% dose which in turn 
was better than diclofenac suggesting once again the carry 
over effect of diacerein. The improvement was significant in 
the pain and function sub-score as well as the total WOMAC 
score. In the study by Pelletier et al (2000), diacerein scored 
significantly better in stiffness and function sub-score as well 
as total score [20]. 

Yet another tool for assessment of joint functioning in pa-
tients of OA since 1994 [16] is the LII. Several studies have 
used this index (16,21,24,36,37]. Most of these studies have 
observed an improvement in the score when the treatment 
group is compared to the placebo treated group. In one of 
the initial studies [16] when tenoxicam was compared to dia-
cerein, the former improved the Lequesne score significantly. 
In the present study, it was observed that there was a sig-
nificant improvement in the score at week 4 in the patients 
treated with diacerein alone. The score improved at week 16 
in the groups treated with diacerein alone and when given 

in combination to diclofenac. This once again demonstrates 
the carry over effects in the improvement of diacerein treated 
subjects.

The third assessment was made using the KSS. This makes an 
objective assessment of the affected joint. As in the previous 
assessment tools, the groups treated with diacerein alone or 
in combination with diclofenac did show statistically better 
score, than in the group treated with diclofenac alone. 

Another method of assessment of efficacy used in several 
trials is the compilation of the extent in the use of rescue 
medication. Acetaminophen has been used in several studies 
[16,35] as a rescue medication. Nyugen et al (1994) in their 
study with diacerein observed that in the patients admin-
istered diacerein along with tenoxicam, the requirement of 
acetaminophen as a rescue medication was significantly less 
than when either of the drug was used alone [16]. In the 
present study, it was observed that at week 12, patients re-
ceiving diacerein required significantly fewer acetaminophen 
tablets as rescue medication compared to patients receiving 
diclofenac. This difference was extended at week 16 when 
the group receiving diacerein and diclofenac combination 
consumed lesser rescue medication than the group receiving 
diclofenac alone; yet once again indicating a carry over effect 
of this drug. Similar observation was made by WJ Zheng et 
al (2006) [38]. 

SF-36 quality of life questionnaire is a general form to mea-
sure the quality of life. None of the previous studies had 
done any quality of life assessment of OA patients on dia-
cerein therapy. Even though there was significant change in 
the quality of life when intra-group comparison was made, 
present study found that there was no significant difference 
among the three groups with regard to quality of life. Since, 
there has not been a single study comparing the change in 
quality of life among patients taking different drugs for OA, 
we can only speculate on the reasons for such results. We 
propose that since all the patients received equally good care 
and attention from the physicians, the overall change in qual-
ity of life was similar in all the groups regardless of the group 
in which they were allocated. We would like to compare the 
scores with those of patients who were not enrolled in the 
study and see if our hypothesis holds true or not [39]. 

Regarding side effect profile, other studies demonstrate that 
diarrhea was the most frequent cause of drop outs among 
all comparison groups. The severity of diarrhea was mild-to-
moderate and occurred within the first two weeks of the 
treatment. In present study the incidence of diarrhea was 
13/25 in diacerein group which matches roughly with the 
42% rate seen in other studies. Rhein, the chief metabo-
lite of diacerein, has been found to have laxative properties. 
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A hypothetical explanation is that since diacerein has been 
shown to be capable of inducing prostaglandin synthesis, it 
may be that a local increase in prostaglandins can lead to an 
increase in gut motility and thus to diarrhea [40]. The sec-
ond most prevalent adverse effect without clinical relevance 
was discoloration of urine (25% in the diacerein group versus 
1.7% in the placebo group in pooled analysis of 6 studies) 
[34]. However, as these studies reveal, there is no alteration in 
renal function in present study too. Epigastric pain and rashes 
were more common among diclofenac only users while diar-
rhea and discoloration of urine was found more commonly 
among diacerein only users. 

 The adverse events associated with diclofenac are well 
known. Both diacerein and diclofenac are associated with 
increase in ALT levels. The raised levels came down within 
8 weeks of use and were within normal limits by the time 
of withdrawal of the drugs. Serum cholesterol was found 
to be raised in the diacerein group after 4 weeks of use. It 
remained at raised levels till week 16. Diacerein has never 
been related to increase in serum cholesterol level in previ-
ous studies. However, it has been found, in in vitro studies 
that deficiency of interleukin-1 receptor antagonist (IL-1Ra) 
deteriorates cholesterol metabolism upon consumption of an 
atherogenic diet in animal studies. The levels of total choles-
terol in IL-1Ra deficient mice were significantly increased, and 
the start of lipid accumulation in liver was observed earlier 
when compared with wild type mice [41].

The only major adverse event in the entire study was the 
re-activation of tuberculosis (TB) in a subject who was in 
diacerein arm of the study. This adverse event has not been 
reported in relation to diacerein therapy in previous studies. 
Several in vitro studies have demonstrated the important role 
of TNF-α and IL-1α in the constitution of granulomas and 
immune protection during the early phase of the granuloma-
tous infections like TB. It has been seen that IL-12 also has 
significantly increased lytic activity against M. tuberculosis-
infected cells. Purified NK cells from normal volunteers or 
from HIV-1-infected subjects were shown in a study to have 
elevated lytic activity against M. tuberculosis -infected mono-
cytes after IL-2 or IL-12 stimulation. We propose that diacerein 
apart from IL-1 inhibition might also inhibit other interleukins 
like IL-12, IL-2 and thereby decreases body’s resistance to tu-
bercle bacilli specially during the first 2 months of infection. 
Patient developed TB after 2 months of instituting diacerein 
therapy which also points to the fact that diacerein might 
have decreased host’s interleukin levels low enough to reacti-
vate TB [42-43]. However, these findings require confirmation 
via the measurement of IL levels.

The compliance of the patients was tested by counting the 
empty blister packs and the number of capsules or tablets 
that remain [44]. Purposefully, they were given few extra 
tablets/capsules (whose count was maintained by the inves-
tigator) than required. This helped in determining the compli-
ance better. The compliance in all the three groups was high 
(diacerein- 93%, diclofenac- 95% and combination- 96%). 
Though our study was not a double blinded one, investi-
gators blinded the end-point by blinding the assessor. This 
type of study is called PROBE study (Prospective, randomized, 
open-label, blinded-endpoint) and has been shown to be as 
effective as double blinded studies [45].

The risk-benefit ratio associated with long-term use of NSAIDs 
and analgesics is well documented in the literature, [46] but 
clinical studies on the use of NSAIDs for more than 6 weeks 
in patients with OA are rare [47]. NSAIDs, particularly the 
selective COX 2 inhibitors, are known to exert a higher risk 
for thromboembolic disorders such as myocardial infarction 
or stroke [48]. In this context, it is important to consider that 
most patients affected by OA also experience disorders, or 
at least risk factors, of the cardiovascular system and that ac-
cording to the European Agency for the Evaluation of Medici-
nal Products [49] and the Food and Drug Administration, [50] 
NSAIDs should be administered at the lowest possible dose 
for the shortest period. In contrast, cardiovascular adverse 
events in patients treated with diacerein can be considered 
very rare [23]. Present study did not find the incidence of a 
single cardiovascular related adverse event in diacerein group. 
Moreover, larger studies that have been continued for 3 years 
have found that diacerein decreases the progression of joint 
space narrowing in OA of hip when compared to placebo. 
Though the short term analgesic potential may be equal to 
or slightly less than that of NSAIDs, the carry over effect of 
its analgesic activity and its potential role in delaying the 
progression of the disease makes it an ideal choice for most 
OA patients. This drug can be complemented with the use of 
standard NSAIDs when required. This will diminish the use of 
NSAIDs as well as the side effects that come along. However, 
patient education about the disease and the beneficial role of 
other non-pharmacological therapies must be emphasized. In 
conclusion, the findings of this study indicate that diacerein is 
an effective treatment for symptomatic knee OA. In addition, 
it has a long carryover effect and an acceptable safety profile.
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