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Abstract
Aim: To evaluate the efficacy and safety of diacerein in patients with knee osteoarthritis (OA).

Methods: A total of 223 patients fulfilling the American College of Rheumatology criteria for knee OA were
enrolled in this 17-week, randomized, double-dummy, diclofenac-controlled trial, with diacerein dosages of
100 mg/day and diclofenac sodium administered at 75 mg/day.

Result: After 12 weeks of treatment, the total efficacy rates of patient/physician global assessment in diacerein and
diclofenac groups were 65.4%/61.6% and 61.2%/61.2% respectively (P > 0.05). In the intent-to-treat population,
the primary criterion (visual analogue scale [VAS] assessment of pain on walking 20 m) was significantly superior
(P < 0.05) to baseline in both two groups. Significant improvement (P < 0.05) was also observed for the second-
ary criteria, which included tenderness on palpation, Western Ontario and McMaster Universities OA index
(WOMAC) and Short-Form Health Survey (SF-36). In the follow-up period, there were no obvious changes in the
above parameters in the diacerein group. However, in the diclofenac group, pain on walking 20 m, tenderness
on palpation and WOMAC became worse after withdrawing the medications for 4 weeks. Moreover, the con-
sumption of paracetamol was significantly lower in the diacerein group than in the diclofenac group during
the follow-up period. The incidence of related adverse events were 35.7% in diacerein and 45.1% in diclofenac
group (P > 0.05). Mild-to-moderate gastrointestinal disorders were the most frequent adverse events.

Conclusion: Diacerein was shown to be as effective as diclofenac sodium in treating patients with knee OA,
coupled with a carry-over effect. Diacerein was generally well tolerated, with a good safety profile. No severe
adverse events were occurred.
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Osteoarthritis (OA) is the most common chronic
degenerative disease; the prevalence of OA increases
with age. The disease is characterized by destruction of
the articular cartilage and subchondral bone, which is

one of the most common factors causing disability in
activities of daily living among the elderly, the knee
joint being the main weight-bearing joint which is easily
affected by the OA. Current treatment of OA is based
primarily on the use of nonsteroidal anti-inflammatory
drugs (NSAIDs) and analgesics. However, NSAIDs have
been associated with severe gastroduodenal and renal
problems; several observations suggested that some
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NSAIDs have a deleterious effect on cartilage. Recently,
drugs that can improve metabolism of cartilage have
been receiving greater attention both overseas and in
China. New drugs indicated for OA are also coming on
to the market. This study is jointly conducted by Beijing
Union Medical College Hospital (PUMCH), People
League Army (PLA) General Hospital, China-Japan
Friendship Hospital, Beijing People’s Hospital and Beijing
Ji Shu Tan Hospital, and is a multicentre, randomized,
double-dummy, diclofenac-controlled trial. It is the first
study in China to observe the efficacy, safety and adverse
reaction of diacerein in the treatment of knee OA.

MATERIALS AND METHODS

Selection of subjects
Inclusion criteria: patients 40–75 years of age; with
tibiofemoral OA of the knee according to the American
College of Rheumatology (ACR) criteria;1 pain on move-
ment scored by patients at ≥ 40 mm on a 100-mm
visual analogue scale (VAS); pain present for at least
15 days in the month prior to the study commencing;
radiologically ascertained grade II or III severity of OA
of the knee on the Kellgren-Lawrence scale2 (Grade II:
definite osteophytes and possible narrowing of joint
space; Grade III: moderate multiple osteophytes, defi-
nite narrowing of joint space and some sclerosis and
possible deformity of bone ends); evidence of adequate
contraceptive methods in women of childbearing age.
Patients were not retained for the study if they had the
following conditions: (i) secondary OA; (ii) accompany-
ing osteoarthritis of the hip; (iii) intra-articular treat-
ment within 6 months before the start of the study; (iv)
oral symptomatic slow-acting drugs in OA (SYSADOA)
treatment within 4 months before study commencement;
(v) primary inflammatory painful conditions of the knee
(e.g. rheumatoid arthritis, gout); (vi) severe heart, hepatic
or renal diseases; (vii) gastrointestinal disorders (e.g.
ulcers, haemorrhage, etc.); (viii) pregnancy, lactation;
(ix) ascertained hypersensitivity; or (x) current treat-
ment with antidepressants or tranquilisers.

The study design was approved by the institutional
review boards of Peking Union Medical College Hospital.
Patients entered the study after fulfilling the inclusion and
exclusion criteria and signing an informed consent form.

Drug administration
The duration of study was 17 weeks (1 week wash-out
period, 12 weeks of treatment and 4 weeks of follow-
up) and double-blind design was used. Patients were
randomly assigned to the diacerein or diclofenac group

and the same packaging boxes were used for both
groups. The diacerein group had every day one 50 mg
diacerein capsule twice daily and one diclofenac placebo
tablet three times per day. The diclofenac group had one
diacerein placebo capsule twice daily and one 25 mg
diclofenac tablet three times per day. The use of NSAIDs
was stopped one week prior to the start of treatment.
Only paracetamol was allowed for severe pain and the
number of tablets taken per day was recorded.

Evaluation of efficacy
The primary efficacy parameter was the patient’s assess-
ment of pain on walking 20 m by using a 100-mm VAS.
The secondary efficacy parameters included the follow-
ing: (i) tenderness on palpation (VAS); (ii) physical
function on Western Ontario and McMaster Univer-
sities Osteoarthritis Index (WOMAC)3 part C using a
100-mm VAS (adapted to Chinese living standards);
(iii) Short-Form (SF)-36 questionnaire;4 (iv) paraceta-
mol consumption. From week 4, global efficacy and
tolerability assessments by the patients and the doctors
were collected.

Evaluation of safety
All adverse events observed by the investigator or reported
by the patient was recorded including date of occurrence,
description, seriousness, severity, onset, duration, imput-
ability, medical intervention and outcome. Blood and
urine samples will be collected before test drug admin-
istration at screening (week 1), at week 4 and at the end
of treatment (week 12) for laboratory safety analysis.

Statistical methods
χ2 test analysis was performed at different hospitals
on the treatment effects under general conditions and
baseline conditions of test group. Student’s t-test was
used on the quantitative data to analyse differences in
efficacy and safety between the diacerein group and
diclofenac group. χ2 test was used on the calculative
data. Bilateral statistical test and the definition of sig-
nificance in statistics at P < 0.05 were adopted.

RESULTS

General information
Of the 223 recruited patients, 112 were assigned to the
diacerein group and 111 to the diclofenac group. There
were 20 patients in the diacerein group and 19 patients
in the diclofenac group who discontinued the treat-
ment (simultaneous to the severe acute respiratory syn-
drome [SARS] outbreak). In the diacerein group, two
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patients quitted voluntarily, nine discontinued due to
adverse events, nine lost contact (due to SARS spread
in China). In the diclofenac group, one patient with-
drew for not following exactly the treatment guidelines,
10 discontinued because of adverse events and eight lost
contact (due to SARS) (Table 1). A total of 213 patients
received the study treatment for at least 4 weeks with
records of efficacy and adverse events. Therefore, 106
patients in the diacerein group and 107 patients in the
diclofenac group were considered qualified for the
evaluation. No statistically significant differences were
observed between the two groups at baseline (Table 2).

Efficacy

Primary efficacy evaluation

After starting the treatment from week 4, the primary
efficacy parameter (pain on walking 20 m) decreased in a
similar manner in both groups (no significant difference
between the two groups) up to week 12 (end of treat-
ment period). In the diacerein group, pain decreased
from a baseline value of 61.5 ± 17.0 mm (VAS) to 28.6 ±
19.7 mm at week 12 (P < 0.01); this was maintained at
the end of the treatment-free, follow-up period at week
16 (29.7 ± 19.5 mm). In the diclofenac group, pain

decreased from a baseline value of 63.9 ± 17.8 mm
to 27.3 ± 18.3 mm at week 12 (P < 0.01). However, at
week 16, pain in the control group increased to 33.0 ±
23.2 mm, with a significant difference (P < 0.05) compared
with the diacerein group, demonstrating the carry-over
effects of diacerein (Fig. 1). No significant difference
between groups was observed for pain on walking 20 m
in values from baseline to week 12. Pain on walking
20 m was significantly improved (P < 0.05) in the dia-
cerein group as compared with the diclofenac group,
indicated by the change in values between at week 12
and at week 16 (Table 3).

Secondary efficacy evaluation

WOMAC. As compared to before the treatment,
WOMAC also decreased in a similar manner in both
groups up to week 12. In the diacerein group, function
improved from 639.1 ± 217.9 mm at baseline to 315.2 ±
211.1 mm at week 12 (P < 0.01); this was maintained
at week 16 (307.7 ± 225.0 mm). In the diclofenac group,
function improved from 618.3 ± 238.8 mm at baseline
to 325.7 ± 221.09 mm at week 12 (P < 0.01) and worsen
ED at week 16 (364.9 ± 245.9 mm) (P < 0.05). The dif-
ference between groups at week 16 was significant in
favour of diacerein (P < 0.05) (Fig. 2). Function was

Table 1 Reasons for discontinuation of treatment
 

 

Treatment
No. of randomly 
assigned patients

Reasons for treatment 
discontinuation

No. of patients 
completing study

No. of patients 
valid for evaluation

Adverse 
events

Lack of 
efficacy Others

Diacerein 111 9 1 10 92 106
Diclofenac 112 10 0 9 92 107

Table 2 Baseline characteristics between the two groups of patients
 

 

Diacerein group Diclofenac group

N = 106 N = 107

Age 58.22 ± 8.42 59.49 ± 8.56
Gender (M/F) 18/88 18/89
Height (cm) 160.45 ± 7.34 160.7 ± 7.35
Weight (kg) 67.09 ± 9.61 67.55 ± 11.17
Disease duration (year) 6.67 ± 7.37 7.78 ± 7.50
Pain on walking 20 m, VAS, mm 61.5 ± 17.0 63.9 ± 17.8
WOMAC, VAS, mm 639.1 ± 217.9 618.3 ± 238.8
Tenderness on palpation, VAS, mm 53.8 ± 20.1 52.7 ± 19.2

χ2 and t-test analysis was performed between the two groups: P > 0.05; WOMAC, Western Ontario and McMaster Universities OA index; 
VAS, visual analogue scale.
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significantly improved (P < 0.05) in the diacerein group
as compared with the diclofenac group, indicated by the
change in values between at week 12 and at week 16
(Table 2).
Tenderness on palpation. During the treatment period
and the follow-up period, pain decreased significantly
in both groups from the pretreatment period. No sig-
nificant difference was observed between week 12 and
week 16 in the diacerein group, while there was an
increase (P < 0.01) in the diclofenac group (Fig. 3). The

tenderness on palpation showed a greater improvement
(P < 0.05) in the diacerein group compared with the
diclofenac group, indicated by the differences from
week 12 to week 16 (Table 2).
SF-36 Health Survey. During the treatment period and
the follow-up period, physical function (PF), role limi-
tations due to physical problem (RP), bodily pain (BP),
general health (GH), vitality (VT), social function
(SF), role limitations due to emotional problems (RE),
mental health (MH) and health transitions (HT) were
significantly improved (P < 0.05) in both groups com-
pared to before the treatment, but with no significant
difference between the two groups.
Paracetamol consumption. No difference in the average
paracetamol consumption within 4, 8 and 12 weeks in
the two groups was detected. However, during the
follow-up period, the paracetamol consumption (5.83 ±
16.6 tablets) was lower in the diacerein group than in
the diclofenac group (21.18 ± 31.12 tablets) (P < 0.001).

Global efficacy assessment

After 12 weeks treatment, 65.4% of patients in the dia-
cerein group and 61.2% of patients in the diclofenac
judged treatment as effective and very effective, respec-
tively. Physicians’ judgement was similar (61.6% and
61.2%, respectively). No significant difference was found
between the two groups.

Table 3 Difference in clinical assessment criteria from baseline to week 12 and from week 12 to week 16 in each group
 

 

From baseline to week 12 From week 12 to week 16

Diacerein group 
(N = 106)

Diclofenac group
(N = 107)

Diacerein group 
(N = 106)

Diclofenac group
(N = 107)

Pain on walking −32.9 ± 21.6 −36.7 ± 18.7 1.1 ± 14.2 5.7 ± 17.5†
WOMAC −323.9 ± 191.4 −292.6 ± 190.5 −7.5 ± 141.4 39.2 ± 175.9†
Tenderness −28.5 ± 20.7 −28.2 ± 17.3 −0.8 ± 10.9 4.7 ± 17.0‡

†Compared with two groups P < 0.05; ‡Compared with two groups P < 0.01; WOMAC, Western Ontario and McMaster Universities OA index.

Figure 1 Visual analogue scale (VAS) assessment of pain on
walking 20 m in each group.

Figure 2 Visual analogue scale (VAS) assessment of WOMAC
in each group.

Figure 3 Visual analogue scale (VAS) assessment of tender-
ness on palpation in each group.
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Safety

Laboratory analysis

During the treatment period, there were two cases of
decrease in leucocytes (lowest = 3.1 × 109/L), two cases
of increase in hepatic function (ALT up to 97 U/L), two
cases of increase in creatinine (up to 96 µmol/L) and
one case of increase in glucose (up to 8.1 mmol/L) in
the diacerein group. In the diclofenac group, there
were six cases of increase in hepatic function (ALT up
to 115 U/L), two cases of haematuria and one case of
decrease in leucocytes (lowest = 3.5 × 109/L). All these
patients were normal before the treatment and back to
normal after the treatment was completed.

Adverse events

During the 12 weeks’ treatment period, total number of
adverse events were: 39.3% in the diacerein group ver-
sus 46.9% in the diclofenac group, possible occurrence
of adverse events in relation to diacerein (certain/prob-
able/possible); the proportion of adverse events: 35.7%
in the diacerein group versus 45.1% in the diclofenac
group, this was not a significant difference. Seventy-
four adverse events and 85 adverse events occurred in
the diacerein group and diclofenac group, respectively,
and no serious adverse events were reported in either
group. Mild/moderate adverse events in the diacerein
group: 70.7% and 29.2% respectively; diclofenac group:
70.2% and 29.7%, respectively. Nine patients (8%)
discontinued the treatment due to adverse events
(including four cases of diarrhea, two of dark-coloured
urine, two of oedema in the lower extremities, one of
increase in hepatic function) in the diacerein group.
Ten patients (10%) discontinued in the diclofenac
group (three cases of stomachache, three of increase in
hepatic function, two of oedema in the lower extremities,
one of haematuria, one of dizzness). Most adverse events
were gastrointestinal disorders (nausea, abdominal pain,
flatulence, epigastric discomfort, heartburn and diarrhea,
etc.). The number of patients experiencing GI disorders
27.7% (31/112) in the diacerein group versus 32.4%
(36/111) in the diclofenac group, was not significantly
different. Diarrhea occurred in both groups: 16% (19/
112) in the diacerein group which is higher than 9.9%
(11/111) in the diclofenac group. This difference did
not reach statistical significance. Stomachache occurred
more frequently in the diclofenac group (8.1%) than
the diacerein group (0.89%) (P < 0.05). Further, lower
extremity oedema was higher in the diclofenac group
(6.3%) than in the diacerein group (0.89%) (P < 0.05).
Dizziness was higher in the diclofenac group (4.5%)

than in the diacerein group (0%) (P < 0.05). The occur-
rence of other adverse events did not exceed 5%.

Tolerability judgement by patients and doctors

During the treatment and follow-up period, 69–75%
of patients in the diacerein group and 68–71% in the
diclofenac group judged tolerability as good and very
good. Physicians’ judgement was similar. No difference
was found between the two groups.

DISCUSSION

The prevalence of osteoarthritis increases with the
worldwide ageing population every year. Osteoarthritis
can lead to articular pain and functional impairment,
which affects the life-quality of patients and causes
severe social problems and economic burdens. The
mechanism by which NSAIDs exerts anti-inflammatory
and analgesic effects is through the inhibition of COX-
2, which blocks the metabolism of arachidonic acid
and inhibits the synthesis of prostaglandins, improving
the OA symptoms. However, NSAIDs reduce the physi-
ological protective function of prostaglandins, particu-
larly in elderly people.5

Diacerein is a rhein derivative that has been devel-
oped empirically for the treatment of OA. Many animal
and in vitro models suggest that diacerein could inhibit
various pro-inflammatory and catabolic cytokines such
as IL-1, IL-6 and TNF-α, exerts anti-inflammatory and
analgesic effects6 and reduces cartilage and the develop-
ment of cartilage lesions.7 In addition, diacerein can
stimulate the production of TGF-β, which enhances
extracellular matrix synthesis and leads to cartilage
regeneration.8 Based on numerous clinical trials, dia-
cerein is defined as an effective symptomatic treatment
of OA with the following characteristics: a moderate
symptomatic treatment effect; a 4–6-week onset of
action and a 4–8-week carry-over effect.9–11 Moreover,
the potential structural effect was investigated in a 3-
year placebo-controlled trial in 507 patients suffering
from painful hip OA, and it showed that the rate of joint
space narrowing was significantly lower in patients
completing 3 years of diacerein treatment. This clinical
evaluation indicated that diacerein has a structure-
modifying effect, and can slow the progressive decrease
in joint space in patients with hip OA, with a good
safety profile over the long-term.12

Unlike previous results displaying the onset of dia-
cerein’s action as delayed (≥ 4 weeks), our study showed
that during the treatment from week 4 to week 12, the
primary efficacy parameters (pain on walking 20 m)
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and secondary efficacy parameters (tenderness on pal-
pation, WOMAC and health conditions) in both groups
were significantly improved compared to before the
treatment. This suggests the symptomatic effects of
diacerein are as effective as diclofenac. The possible
explanation for no significant difference between the
two groups on the above efficacy parameters during
the treatment period from week 4 to week 12 may be the
concomitant paracetamol used for severe pain. We also
found that in the diacerein group, at week 16 (follow-
up period), all above-mentioned efficacy parameters
did not change much from week 12 (end of treatment).
The sustained pain relief after discontinuation of dia-
cerein suggests the presence of a carry-over effect of the
drug. Whereas diclofenac cannot maintain the efficacy:
comparing the week 16 (follow-up period) to week 12
(end of treatment), pain on walking 20 m and tender-
ness on palpation were significantly increased, and the
WOMAC score also increased (P < 0.05). At the same
time, the consumption of paracetamol was significantly
lower in the diacerein group than in the diclofenac
group during the follow-up period; this further indi-
cates that the effects of diacerein lasts longer.

As shown by clinical trials, diarrhea, discoloration of
urine and mild skin reaction were the main reported
adverse effects with diacerein. Differing from other
NSAIDs, diacerein lacks upper gastrointestinal side-effects,
since it does not affect the synthesis of prostaglandins.7

Diarrhea has been reported in clinical trials with an
incidence of 20–40% possibly due to the fact that deri-
vates of rhein have a laxative effect.11,13 In our study, the
occurrence rate of adverse events probably related to
the diacerein: (39.3%/35.7%) which was lower than the
diclofenac group (46.8%/45.1%), but without significant
difference. Most adverse events were mild-to-moderate
in both groups. GI disturbance, especially diarrhea, was
the main adverse event. Moreover, stomachache, lower
extremity oedema and dizzness occurred more in the
diclofenac group than in the diacerein group. Approxi-
mately 70% of patients and investigators in both groups
were satisfied with the tolerability. This analysis demon-
strated that Diacerein has better safety and tolerability.

In conclusion, diacerein was shown to be as effective
as diclofenac in the treatment for articular symptoms
and functional activity in patients with knee OA, cou-

pled with a carry-over effect. Diacerein was generally
well-tolerated, with a good safety profile. No severe
adverse events occurred. Diacerein provides to be one
more option for the treatment of osteoarthritis.
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