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Abstract

Objective. The objective of this study was to investigate whether diacerein has comparable efficacy with cele-
coxib in pain reduction for treatment in symptomatic knee OA patients.

Methods. This randomized double-blind multicentre non-inferiority trial evaluated diacerein vs celecoxib treatment in
patients with Kellgren-Lawrence grade 2-3 and pain scoring >4 (10-cm VAS). Patients were randomized to 6 months
of treatment with diacerein 50mg (n=187) once daily for 1 month and twice daily thereafter, or celecoxib 200mg
(n=193) once daily. The primary outcome was the change in WOMAC pain score (0-50cm) at 6 months, and the sec-
ondary outcomes were WOMAC sub-scores, VAS pain score, and the OMERACT-OARSI responder rate.

Results. In the per protocol population, the adjusted mean change from baseline in the WOMAC pain score was
-11.1(0.9) with diacerein (n=140) and -11.8(0.9) with celecoxib (n=148). The intergroup difference was 0.7 (95%
Cl: —1.8, 3.2; P = 0.597), meeting the non-inferiority margin. Supportive analysis of the intention-to-treat population
gave similar results. Other outcomes showed no significant difference between treatment groups. The incidence of
treatment-related adverse events was low and balanced between groups, but a greater incidence of diarrhoea
occurred with diacerein (10.2% vs 3.7%). Diarrhoea was considered mild-to-moderate in all but one case with
complete resolution.

Conclusions. Diacerein was non-inferior to celecoxib in reducing knee OA pain and improving physical function.
Diacerein also demonstrated a good safety profile.

Trial registration. A multicentre study on the effect of Dlacerein on Structure and Symptoms vs Celecoxib in
Osteoarthritis is a National Institutes of Health (NCT02688400) and European Clinical Trial Database (2015-002933-
23) registered phase Ill (Canada) or IV (Europe) study.
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Rheumatology key messages

o Diacerein has comparable efficacy with celecoxib, regarding pain reduction after 6 months of treatment for
knee OA.

o No new safety issue has been identified; DISSCO confirms the positive benefit-risk ratio of diacerein treatment
for knee OA.

o Diacerein is an alternative to the use of COX-2 inhibitors in knee OA treatment.
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Introduction

OA is one of the most common debilitating chronic dis-
eases, particularly in the older population [1, 2], contri-
buting to a marked reduction of quality of life and a
gradual loss of function [3, 4]. It is also associated with
an increased risk of cardiovascular disease and death
[5, 6].

To date, OA treatment remains mainly symptomatic.
Among the pharmacological interventions, NSAIDs,
cyclooxygenase-2 (COX-2) inhibitors, and analgesics
such as paracetamol (acetaminophen), which have fairly
rapid onset of action, have been commonly used and
recommended [7-11]. Although these drugs are popular
for acute flare-ups of the disease, their use for an
extended period could lead to significant adverse events
(AEs) such as cardiovascular diseases, renal and liver
toxicity [12-15].

Symptomatic slow-acting drugs for OA (SYSADOASs)
are a group of drugs that includes diacerein, glucosa-
mine, and chondroitin sulfate (CS), which have been used
for many years for the non-acute treatment of OA symp-
toms. SYSADOAs have been recommended alone and in
combination with analgesics/NSAIDs for long-term man-
agement of OA [16-18]. Moreover, the European Society
for Clinical and Economic Aspects of Osteoporosis,
Osteoarthritis and Musculoskeletal Diseases (ESCEO)
guidelines have suggested that they could be used as
first line (background) treatment for chronic therapy [16,
18, 19].

Diacerein is an anthraquinone derivative, which has
been successfully used for the treatment of OA symp-
toms and it has a positive benefit-to-risk ratio [17,
20-23].

Studies have clearly established the efficacy of diacer-
ein compared with placebo in knee and hip OA patients
[17, 20-283], and a similar level of efficacy in relieving OA
symptoms and improving function compared with con-
ventional non-selective NSAIDs [17, 23]. Importantly,
diacerein demonstrated a marked carry-over effect, with
efficacy retained for weeks or months after treatment
discontinuation [17, 20-23]. In contrast to NSAIDs, diac-
erein does not affect the synthesis of prostaglandins
[24]. In addition, diacerein’s main mechanism of action
is the inhibition of IL-1B and its signalling pathway, and
it has been demonstrated to have an anticatabolic effect
on OA tissues [25]. This alternative mechanism of action
likely explains the absence of upper gastrointestinal (Gl)
tract [26] and cardiovascular toxicity [27] as compared
with NSAIDs.

Due to a better Gl safety profile, COX-2 selective
inhibitors such as celecoxib have become one of the
most commonly used and recommended NSAIDs for
the symptomatic treatment of OA [7-11, 13, 18, 19].
However, no study has yet explored the comparative ef-
ficacy and safety of diacerein vs celecoxib. Thus, the
main outcome of the DISSCO study (a multicentre study
on the effect of Dlacerein on Structure and Symptoms
vs Celecoxib in Osteoarthritis) was to investigate

whether diacerein has comparable efficacy with that of
celecoxib after 6 months of treatment in symptomatic
knee OA patients with moderate-to-severe disease. The
study is a non-inferiority trial: as such, the reference
treatment’s efficacy must be established or widely used,
as is the case for celecoxib, which has also proven to
be superior to placebo [28-30]; therefore, a placebo or
untreated control group would be deemed inappropriate
from a methodological point of view [31].

Methods
Study design

DISSCO is a National Institutes of Health (NIH;
NCT02688400) and European Clinical Trial Database
(EudraCT 2015-002933-23) registered phase Il (Canada)
or IV (Europe) international, multicentre, double-blind,
randomized, controlled, parallel-group, non-inferiority,
symptom-modifying clinical trial comparing diacerein
(50mg twice daily) with celecoxib (200mg once daily).
Patients were enrolled at public hospitals or clinics in
Canada and in Europe (Spain, Austria, Belgium and
Czech Republic). The study was conducted from 12 May
2016 to 26 June 2018. The trial was performed according
to the ethical principles of the Declaration of Helsinki and
Good Clinical Practice. Institutional or central ethics ap-
proval was obtained from all participating centres, and all
patients gave their written informed consent to
participate.

Patient selection

Men and women >50years of age, with primary and
symptomatic knee OA complying with the classification
criteria of knee OA established by the ACR [32], with OA
of Kellgren-Lawrence grade 2 or 3 [33] and moderate-
to-severe pain [Visual Analogue Scale (VAS) pain score
(0-10 cm) while walking on a flat surface >4 cm] at inclu-
sion were selected for the study. In patients with bilat-
eral disease, the most symptomatic knee (VAS score
>4cm) at screening was selected as the target knee, if
it met the inclusion criteria. Patients were excluded if
they had concurrent medical or arthritic conditions that
could confound the evaluation of the index joint, or
coexisting disease that could preclude successful com-
pletion of the ftrial, such as history of cardiovascular or
Gl events. The list of selection criteria is fully detailed in
Supplementary Table S1, available at Rheumatology
online.

Treatment regimens and randomization

Subjects were assigned sequentially in a 1:1 ratio using
a computer-generated randomization list prepared by an
independent biostatistician (Inferential, Paris, France)
using the PROC PLAN SAS System (version 9.2) soft-
ware. Treatment allocation depended on the time se-
quence in which patients entered the study, thus
minimizing the selection bias.

https://academic.oup.com/rheumatology
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Included patients were randomized to receive either
diacerein 50 mg taken once a day for 1 month and diac-
erein 50 mg twice daily thereafter (Artrodar/Verboril, TRB
Chemedica, Geneva, Switzerland) or celecoxib 200mg
(Celebrex, Pfizer Canada, Kirkland, Québec, Canada;
Celecoxib, Apotex, Toronto, Ontario, Canada) once
daily. Patients in both groups were taking the same
number of capsules daily. (For further details refer to
Supplementary Methods, available at Rheumatology on-
line.) Patients in the diacerein group took one capsule of
diacerein and one capsule of matched placebo for
1month and then two capsules of diacerein, while
patients in the celecoxib group took one capsule of cel-
ecoxib and one capsule of matched placebo. Capsules
of celecoxib available on the market were over-
encapsulated to visually and physically match the cap-
sules used for diacerein, providing identical appearance
to allow for a double-blind design.

Patients were allowed to take acetaminophen 500 mg
tablets up to 2 g/day (500 mg four times daily) as rescue
medication, except during the 48 h before clinical evalu-
ation. Compliance with the study treatment was
assessed by the investigative centres.

Patient compliance with study medication intake was
assessed at each study visit (through patient interview
and accountability of drug dispensed/retrieved) and
recorded in the electronic case report form. Patients
were regarded as compliant if the calculated compliance
was at least 75% of the study medication required to be
taken during the study, unless a dose was withheld due
to AEs or other unavoidable reasons (which required ap-
proval by the investigator). Patients deemed to be non-
compliant were withdrawn from the study and an End of
Study form was completed.

Outcomes

The primary objective was to show that diacerein is non-
inferior to celecoxib in terms of pain reduction (Western
Ontario and McMaster Universities Osteoarthritis Index
[WOMAC] pain subscale) after 6 months (182days) of
treatment in symptomatic knee OA patients.

Safety outcomes included incidence of AEs, changes
in various laboratory tests and vital signs.

Statistical analysis

The sample size calculation was established to test the
non-inferiority of diacerein vs celecoxib in the assess-
ment of the change from baseline in WOMAC pain at
day 182 (6 months). It was deemed that 144 patients per
treatment group were sufficient to claim non-inferiority
with a power of 90% at a one-sided significance level of
2.5%, assuming a similar mean decrease in WOMAC
pain score at day 182 in the diacerein and celecoxib
groups, and a common standard deviation (s.p.) of 26 in
the two treatment groups [28-30, 34-36]. A delta of ten
units (scale 0-100; same as a delta of 5 in the original
range 0-50) was used in the study. Such a margin was
selected as, according to Ehrich et al. [37], the minimal
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perceptible clinical improvement (MPCI) in patients with
knee OA with the WOMAC questionnaire was deter-
mined to be 9.7 for WOMAC pain and 11.1mm for
WOMAC pain question 1 (pain walking on a flat surface).
This margin is also well in line with previous similar pub-
lished randomized clinical trials [28, 34].

The main analyses were performed using the per
protocol (PP) population defined as all randomized
patients who received at least one dose of the study
medication, who had an efficacy measurement at inclu-
sion and at least one corresponding post-inclusion effi-
cacy measurement (for the primary efficacy variable)
and who did not present any major deviation of the
protocol over the 6-month follow-up period. In non-
inferiority trials, the PP is used in the primary analysis as
it is the most conservative approach [38, 39]. The inten-
tion-to-treat (ITT) population included all randomized
patients who received at least one dose of the study
medication, had an efficacy measurement at inclusion
and at least one corresponding post-inclusion efficacy
measurement (for the primary efficacy variable), while
the safety population consisted of all patients who took
at least one dose of the study medication. All analyses
were performed according to the randomization group,
regardless of the study medication actually received.

Non-inferiority of diacerein vs celecoxib was assessed
by computing the difference in the adjusted mean change
from baseline in WOMAC pain subscale score after
182 days of treatment between diacerein and celecoxib
groups from a Mixed Model for Repeated Measurements
(MMRM). MMRM was adjusted for treatment group, time
and treatment using time as fixed factor and the subject
and error terms as random factors. The response variable
was the absolute change from baseline in WOMAC pain
score, and the baseline value of the WOMAC pain score
was used as a covariate. The within-patient variance co-
variance matrix was assumed to be unstructured.

The treatment comparisons were carried out by
means of the contrasts on the treatment factor by time
effect. Treatment effects were estimated by means of
Least Square Means (LSM) and their standard error (s.E.)
and 95% confidence interval (Cl). Differences between
treatments were the differences between LSM and their
s.e. and 95% CI. For the non-inferiority claim, the upper
bound of the 95% CI of the difference in the adjusted
mean change between diacerein and celecoxib at day
182 had to be inferior to 5 (scale 0-50) on the PP
population.

Supportive analyses of the primary efficacy criterion
were also conducted. The primary analysis was
repeated on the ITT population and using the Last
Observation Carried Forward (LOCF) approach to test
the robustness of the results.

Quantitative data were analysed with the Student’s t
test (Gaussian variable) or the Mann-Whitney test (non-
Gaussian variable), and the qualitative data were ana-
lysed with a %2 test.

All secondary end points were analysed on the ITT at
day 182/early termination.
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Statistical analyses were performed using SAS® soft-
ware version 9.2 (SAS Institute, Cary, NC, USA). For all
analyses, statistical tests were set two-sided at 5% sig-
nificance level.

Results
Patient disposition and characteristics

A total of 527 patients were screened, and 380 under-
went randomization. Of these, 376 were included in the
safety population, 370 in the ITT analysis, and 288 in the
PP analysis. The completion rate and the reasons for
withdrawal were similar in the two treatment groups
(Fig. 1).

The baseline and clinical characteristics of the partici-
pants analysed and those with discontinued treatment
were identical (data not shown). Patients in the two
treatment groups of the PP population (primary analysis)
had similar demographics and baseline characteristics
(Table 1), and the groups were well balanced at base-
line. The mean WOMAC pain score at baseline was for
diacerein 28.7 (9.1) and for celecoxib 27.0 (8.2); the VAS
pain intensity was 6.5 (1.3) and 6.4 (1.2), respectively.
The characteristics of the ITT population (secondary out-
comes) were similar to those of the PP population
(Supplementary Table S2, available at Rheumatology
online).

Fic. 1 Flow diagram of patients

Primary efficacy analysis

In the PP population, the adjusted absolute mean (s.E.)
change from baseline in the WOMAC pain score at day
182 was —11.1(0.9) in the diacerein group vs -11.8(0.9)
in the celecoxib group (Table 2). The adjusted mean inter-
group difference (diacerein — celecoxib) was 0.7 (95% CI:
—1.8, 3.2; P = 0.597). Non-inferiority of diacerein to cele-
coxib was proven, since the upper bound of the 95% CI
of the intergroup difference was lower than five. The sup-
portive analyses performed on the ITT population con-
firmed the conclusion of the primary analysis (Table 2).

Secondary outcomes

The results of the secondary efficacy criteria (ITT popu-
lation) are summarized in Table 3. There was no statis-
tically significant difference between the two treatment
groups at day 182 in any of the WOMAC scores or VAS
pain (Table 3). Both treatments led to a rapid decrease
in WOMAC subscores, as well as VAS pain by day 60,
which was sustained over time with no significant inter-
group difference at any timepoint (Fig. 2; Supplementary
Figs S1 and S2, available at Rheumatology online). The
rate of responders based on Outcome Measures in
Rheumatology  Clinical Trials and Osteoarthritis
Research Society International (OMERACT-OARSI) crite-
ria [40] was similar in both groups (P > 0.05) and

527 patients screenad

147 patients excluded:
135 did not meet inclusion criteria/
met exclusion criteria

A

10 withdrew consent
2 other

| 380 patients randomized ‘

!

187 patients assigned to diacerein group |

1 patient did not
receive treatment
¥

186 patients
received treatment
(safety population)

46 patients discontinued
treatment due to: 3 patients did not
21 adverse events —» have efficacy

™ 15 consent withdrawal measurements
7 lack of efficacy

2 protocol violation
1 other 183 patients included

in the ITT population

r

43 patients had
at least one
major protocol
daviation

141 patients
completed the study

140 patients included in
the PP population

ITT: intention-to-treat; PP: per protocol

'

[ 193 patients assigned to celecoxib group |

3 patients did not
receive treatment

190 patients
received treatment
(safety population)

44 patients discontinued
treatment due to: 3 patients did not
13 consent withdrawal |-+ have efficacy

| ) 12 adverse events measurements
7 lack of efficacy
5 protocol violation
4 other 187 patients included
3 lost to follow-up in the ITT population

39 patients had
at least one
major protocol
deviation

L 4

149 patients
completed the study

148 patients included in
the PP population
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TasLe 1 Baseline demographic and clinical characteristics of the PP population

Age - years
Women - n (%)
Body mass index — kg/m?
Identification of studied knee (right) — n (%)
Most common analgesics before study inclusion —n (%)
Paracetamol
Ibuprofen
Celecoxib
Diclofenac
WOMAC
Total score (0-240 cm)
Pain score (0-50 cm)
Stiffness score (0-20 cm)
Physical function score (0-170 cm)
VAS pain score (0-10 cm)
Joint swelling and effusion (yes) — n (%)
Patient’s global assessment of disease activity (0-10 cm)
Investigator’s global assessment of disease activity (0-10 cm)
Quality of life (SF-36) (0—100)
Physical component summary
Mental component summary

Diacerein (n = 140)

Celecoxib (n = 148)

63.7 (6.1)° 64.1 (6.5)
102 (72.9) 111 (75.0)
31.5(5.8) 30.1 (5.1)
62 (44.3) 74 (50.0)
28 (20.0) 36 (24.3)
11 (7.9) 6 (4.1)
9(6.4) 4(2.7)
8(5.7) 6 (4.1)
136.6 (44.2) 129.6 (38.3)
28.7 (9.1) 27.0(8.2)
11.8 (4.3) 11.7 (3.9)
96.1(33.7) 90.9 (28.8)
6.5(1.3) 6.4(1.2)
30(21.6) 35 (23.8)
6.1(1.9) 5.8 (1.8)
5.9(1.3) 5.9 (1.4)
34.8(7.1) 34.1(6.6)
48.7 (10.3) 50.3 (9.6)

@Data are mean (s.n.) unless otherwise indicated. n: number of patients in the treatment group; PP: per protocol; SF-36:
36-Item Short Form Health Survey; VAS: visual analogue scale; WOMAC: Western Ontario and McMaster Universities

Osteoarthritis Index.

TaBLE 2 Primary efficacy analysis: absolute change in WOMAC pain score

Diacerein Celecoxib P-value Treatment differences
Primary analysis
PP (n=140) (n=148)
-11.1(0.9)% -11.8(0.9)? 0.597° 0.7 (-1.8,3.2)°
Supportive analysis
ITT (n=183) (n=187)
-9.6 (0.8)? -10.0 (0.8)% 0.712° 0.4 (-1.9,2.7)°
ITT (LOCF)® (n=183) (n=187)
-9.5(0.8)? —10.0 (0.8)7 0.657° 0.5(-1.7,2.8)°

WOMAC pain score scale 0-50. *Absolute change from baseline to day 182, MMRM model adjusted mean (s.c.). "MMRM
model, P-value of treatment effect. ‘MMRM model adjusted means (95% Cl). ®MMRM model where missing data were
imputed by the LOCF approach. ITT: intention-to-treat; LOCF: last observation carried forward; MMRM: mixed models for
repeated measurement; n: number of patients in the treatment group; PP: per protocol; WOMAC: Western Ontario and

McMaster Universities Osteoarthritis Index.

sustained over time (Supplementary Fig. S3, available at
Rheumatology online).

There was a marked gradual decrease of about 50% in
the percentage of patients with joint swelling and/or effu-
sion over time, without statistically significant differences
between groups (Supplementary Fig. S4, available at
Rheumatology online).

In addition, there was a small but sustained im-
provement in the patient’s global assessment of dis-
ease activity, without significant intergroup difference
at any time (Table 3). The investigator’s change in the
global assessment of disease activity at day 182 was

https://academic.oup.com/rheumatology

slightly but significantly higher (P = 0.011) in the cele-
coxib than in the diacerein group. No statistically sig-
nificant intergroup difference was, however, identified
at the other visits (data not shown). There was a nu-
merical trend favouring diacerein (P = 0.057) for the
investigator’s global assessment of response to ther-
apy at day 182. Improvement in the Short Form 36
(SF-36) quality of life questionnaire at day 182 was
slightly higher in the celecoxib group for Physical
Component Summary (PCS) (P = 0.008) and in the
diacerein group for Mental Component Summary
(MCS) (P = 0.042).
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Fic. 2 Absolute change from baseline in WOMAC pain score — comparisons between treatment groups (ITT popula-

tions)

Baseline Day 60
]

-2
-4
3
-8 T -8.7
-10 !

=12

WOMAC pain score (cm)
(Absolute mean change from baseline)

-14
P=0.450

-16

-18

-20

Day 120 Day 182

—+—Diacerein —a—Celecoxib

P=0992 P=0.731

Data are mean (95% CI). Between-group comparisons were done using a Student’s t-test. ITT: intention-to-treat;
WOMAC: Western Ontario and McMaster Universities Osteoarthritis Index

The consumption of rescue medication (number of
acetaminophen tablets per day) over the study period
was low and similar between the groups (Table 3). The
overall treatment compliance, defined as patients having
taken >75% of the medication during the 6-month study
period, was the same in the two treatment groups (diac-
erein, 91.3%; celecoxib, 93.6%). The mean duration of
treatment was 155.9(52.8) and 159.4(52.7)days with
diacerein and celecoxib, respectively.

Safety

Overall, both products were well tolerated during the
study. No new safety issue arose regarding treatments
in terms of AEs, blood tests, or physical examination.

The number of patients with emergent AEs considered
by the investigators as related to the study treatment
was higher in the diacerein group (n=49; 26.3%) than
in the celecoxib group (n=33, 17.4%), and this finding
was mainly due to an increase in diarrhoea in the former
(10.2% vs 3.7%) (Supplementary Table S3, available at
Rheumatology online).

Of the 19 patients in the diacerein group who had
diarrhoea, nine were considered mild (4.8%), nine mod-
erate (4.8%) and one (0.5%) experienced severe diar-
rhoea. In the celecoxib group, of the seven patients with
diarrhoea, it was considered mild in five patients (2.6%)
and moderate in two (1.1%). Diarrhoea led to permanent
study drug discontinuation in nine (4.8%) patients in the
diacerein vs three (1.6%) in the celecoxib group.

Three SAEs were considered by the investigators as
possibly related to the study drug in the diacerein group
and none in the celecoxib group. The three SAEs (ab-
dominal pain, elevated transaminase and gamma-
glutamyl transferase) all occurred in a single patient and
resolved spontaneously following drug withdrawal. Other
SAEs in both groups were considered as unrelated to
the study drug by the investigators.

Discussion

This study demonstrated that diacerein is non-inferior to
celecoxib in patients with primary knee OA with
moderate-to-severe pain in terms of pain reduction
(WOMAC pain subscale) after 6 months of treatment.
Overall, the treatment effect on OA symptoms was simi-
lar in both treatment groups. The results confirm the effi-
cacy of diacerein [17] and confirm the findings from
previous studies in patients with moderate-to-severe
knee and hip OA pain [41-45].

The effect of treatment on pain and/or symptoms was
already observed at day 60 and was maintained for the
entire duration of the study. A slightly more rapid onset of
action was observed with celecoxib at day 60, which is in
line with findings from previous studies [17, 41, 43, 45]. A
possible explanation includes the fact that celecoxib, but
not diacerein, inhibits prostaglandin synthesis, a mode of
action known to induce a rapid reduction in signs and
symptoms of OA [14, 23]. The step-up diacerein regimen
(50mg daily dose for the first month to 100mg daily
thereafter) might also explain the slight delay in response
to therapy. However, one must note that no significant dif-
ferences have been identified between the two treatments
at any time regarding the extent of improvement of dis-
ease symptoms. However, it should also be acknowl-
edged that the first observation time of the effect of
treatment on symptoms was done at day 60, which may
have underestimated the more rapid time to response to
therapy of celecoxib vs diacerein. This is one of the rea-
sons why in the early phase of treatment of OA symptoms
with  SYSADOAs, the combined use of NSAIDs and
SYSADOAs could be most useful [16, 18, 19, 41, 45].
Importantly, the compliance to treatment and use of res-
cue medications were similar for both treatments and
therefore did not interfere with the response to treatment.

The results of the OMERACT-OARSI responder ana-
lysis also support the excellent clinical response to both

https://academic.oup.com/rheumatology
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TaBLE 3 Secondary efficacy analyses in the ITT population

Outcome

WOMAC total score (0-240 cm)

Diacerein Celecoxib P-value

(n=183) (n=187)

Baseline 135.5 (44.3) 130.1 (38.0) -
Day 182 94.5 (55.3) 87.1 (56.6) -
Change —41.0 (58.1) —42.9 (55.0) 0.8132
WOMAC stiffness score (0-20 cm)
Baseline 11.8 (4.2) 11.7 (4.0) -
Day 182 8.2(5.0) 7.7 (5.0) -
Change -3.6(5.0) -4.0(5.3) 0.4772
WOMAC function score (0-170 cm)
Baseline 95.2 (33.7) 91.6 (28.8) -
Day 182 68.1 (40.3) 62.3 (40.8) -
Change —27.2(39.0) —29.3 (39.8) 0.7142
VAS pain score (0-10 cm)
Baseline 6.6 (1.3) 6.4 (1.3) -
Day 182 4.2 (2.6) 3.9(2.6) -
Change —2.3(2.6) —-2.5(2.6) 0.686%
OMERACT-OARSI responder at Day 182 —n (%) 99 (55.6) 97 (563.3) 0.658°
Joint swelling and effusion at Day 182 —n (%) 19(10.7) 23 (12.5) 0.601°
Consumption of rescue medication (tablets per day; days 0-182) 1.1(1.8) 0.9 (1.0) 0.330%
Patient’s global assessment of disease activity (0-10 cm)
Baseline 5.9(1.9) 5.8(1.8) -
Day 182 4.2 (2.5 3.8(2.5) -
Change -1.8(2.8) -2.0(3.0) 0.5922
Investigator’s global assessment of disease activity (0-10 cm)
Baseline 5.9(1.3) 5.9 (1.4) -
Day 182 3.9(2.4) 3.2(2.3) -
Change —-2.0(2.6) —-2.7(2.6) 0.0112
Patient’s global assessment of response to therapy at Day 182 (0-10) 3.9 (2.6) 3.6 (2.5) 0.3812
Investigator’s global assessment of response to therapy at Day 182 (0-10) 3.9 (2.5) 3.4 (2.4) 0.0572
Quality of life (SF-36) (0-100)
Physical component summary
Baseline 34.7 (7.0) 34.0 (6.4) -
Day 182 37.2(7.8) 38.6 (8.3) -
Change 2.5(6.7) 4.6 (8.1) 0.008%
Mental component summary
Baseline 49.2 (10.1) 49.4 (10.1) -
Day 182 51.0 (8.8) 49.7 (9.4) -
Change 1.6 (8.3) -0.1(8.9) 0.0422

Data are mean (s.0.) or as indicated. ®For continuous variables, between-group comparisons were done using a Student’s
t test or Mann-Whitney test. "Between-group comparisons using a  test. n: number of patients in the treatment group;
ITT: intention-to-treat; OARSI: Osteoarthritis Research Society International; OMERACT: Outcome Measures in
Rheumatology Clinical Trials; SF-36: 36-ltem Short Form Health Survey; VAS: visual analogue scale; WOMAC: Western

Ontario and McMaster Universities Ostoearthritis Index.

treatments: ~60% of patients were considered as res-
ponders at days 120 and 182. These results confirm the
efficacy of diacerein at reducing OA pain and improving
physical function and patient global assessment. Our
data also support previous findings that diacerein efficacy
on OA pain is comparable with that reported for NSAIDs
[17, 41, 43] and other SYSADOAs such as CS [46, 47].

For both treatments, the gradual decrease over time
in the percentage of patients with joint swelling/effusion
likely reflects the significant anti-inflammatory action of
the drugs and is in line with previous data comparing
celecoxib with CS [46], another SYSADOA.

https://academic.oup.com/rheumatology

One may question the results of the investigator’s glo-
bal assessment of disease activity as well as SF-36 im-
provement (physical and mental components) showing
differences between the treatment groups. Albeit statis-
tically significant, they represent a very small fraction of
difference, which is certainly not perceptible by patients,
hence considered not clinically relevant.

The incidence of AEs related to drug treatment
was balanced between groups, except for Gl side
effects (diarrhoea) in the diacerein group. These were
considered to be generally mild to moderate, and
accounted for only a low incidence of permanent
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discontinuation in the diacerein group, which was in
line with previous reports [17]. The incidence of diar-
rhoea, the main side effect known to be associated
with diacerein treatment, was lower in this study than
was previously reported in some other studies [17, 20,
42]. This could be explained first by the patient selec-
tion, which excluded those with significant Gl diseases,
and second by the step-up diacerein regimen in this
trial. Finally, the drug formulation used in the present
study may also have had an impact on the low inci-
dence of diarrhoea [48].

The good safety profile of diacerein was also demon-
strated by the absence of any treatment-related SAEs,
except for one case of minor and transient increase in
liver transaminases with rapid spontaneous resolution
upon cessation of diacerein. Of note, the concomitant
intake of fibrate provided an alternative possible cause
for altered liver function tests [49].

The absence of major safety issues with diacerein in
this trial supports the latest European Society for
Clinical and Economic Aspects of Osteoporosis,
Osteoarthritis and Musculoskeletal Diseases (ESCEO)
guidelines [18, 19], which propose diacerein as a safe
alternative over NSAIDs or celecoxib, especially for indi-
viduals at cardiovascular or Gl risk who have contraindi-
cations for treatment with such drugs.

It should be noted that patients with past or present
history of upper Gl, renal and/or cardiovascular condi-
tions were excluded from the study. As part of any
study design using an NSAID comparator, these exclu-
sion criteria probably favoured per patient selection hav-
ing a significantly better long-term celecoxib safety
profile than one may expect in a real-world scenario.
Moreover, patients included in the study were those at
low risk of cardiovascular disease, which may have
impacted the results by ‘protecting’ the celecoxib cohort
from the occurrence of such events. Similarly, patients
with chronic kidney disease, another well-known contra-
indication for NSAID usage, were excluded from the
study, which may explain the low incidence of worsen-
ing high blood pressure.

In addition to this selection bias, another limitation of
this study relates to the duration of the study and the
choice of the clinical outcomes. All end points evaluated
at day 182 were patient-reported outcomes. As such,
they might be influenced not only by the study treatment
but also by additional factors such as staff and partici-
pant expectations, personal perception of pain, or per-
ceived invasiveness of the treatment [50]. However,
according to Ehrich et al. [37], the MPCI is about 10 for
WOMAC knee pain (scale 0-100), while such a margin
was easily surpassed by both diacerein and celecoxib
groups at 6months, demonstrating the usefulness of
both drugs, yet no significant differences between these
two interventions was seen.

Although there is a well-known placebo effect in OA,
we did not include a placebo group as the study design
is a non-inferiority trial. Moreover, it would have been
unethical to use a placebo treatment arm, particularly

while studying patients with moderate-to-severe pain for
a 6-month period [31], and in view of the fact that diac-
erein has already been shown to have a beneficial effect
on pain in several placebo-controlled clinical trials in
knee OA [17, 21, 23]. The washout period for the rescue
analgesic before evaluations was long enough not to
have impact on the studied pain outcomes.

Another limitation pertains to the preselected (as per
MPCI) 10-point non-inferiority margin of diacerein vs cele-
coxib for WOMAC knee pain (scale 0-100). This repre-
sents roughly a 50% preserved fraction of the effect size
of celecoxib over placebo, which may be conservative.
However, the results of our trial yielded an even tighter
lower boundary of non-inferiority for WOMAC pain score
(8.2 on a scale of 0-50), maintaining even more of the
preserved fraction (closer to 70%) than originally planned.

Since this study was powered to primarily assess the
efficacy of both treatments, another limitation is the im-
possibility to ascertain, per patient number, due to care-
ful selection and the relatively short-term study duration,
the occurrence of SAEs such as major cardiac, Gl or
renal side effects.

These results demonstrate that diacerein is non-
inferior to celecoxib in reducing pain. No differences
were found for stiffness or functional limitations after
6months of treatment in patients with moderate-to-
severe pain from knee OA, and diacerein demonstrated
a good safety profile and tolerability. DISSCO therefore
confirms the positive benefit-risk ratio of diacerein in
knee OA and re-establishes diacerein as a therapeutic
option to avoid the use of COX-2 inhibitors in this
indication.
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