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Abstract 
Background: Osteoarthritis (OA) is the leading cause of disability in the elderly. Prevention and treatment of OA have become 
an urgent global demand. The pharmacologic role of diacerein in the treatment of osteoarthritis is controversial. We systematically 
reviewed the efficacy, safety, and residual effectiveness of diacerein.

Objectives: To estimate the symptomatic efficacy, residual effect and safety of diacerein in the treatment of knee osteoarthritis, 
using a meta-analysis of published randomized controlled trials (RCTs).

Methods: On December 1, 2021, we searched PubMed Medline, Web of Science, Cochrane Library databases, Wan Fang 
Medical Database, and National Knowledge Infrastructure. This study followed the inclusion criteria of the principle P(Population), 
I(Intervention), C(Comparison), O(Outcome), S (Study design) principle. All studies were randomized controlled trials of knee 
osteoarthritis. Cochrane bias risk assessment tool was used to assess the risk of bias. Meta-analyses were performed using 
a random-effects model. To explore sources of heterogeneity, subgroup analysis, sensitivity analysis, regression analysis and 
publication bias analysis were performed. Drug side effects with complete data were extracted from the included articles and then 
a combined analysis of these data was performed.

Results: Eight studies were eligible and were included in our analysis (N = 1277 participants). All studies were randomized 
controlled trials of knee osteoarthritis. There was no significant difference in reduction of joint pain and improvement of function 
between diacerein and the control group. However, subgroup analysis suggested, compared with the placebo group, diacerein 
treatment yielded an improved mean reduction in visual analogue scale score of-0.44% (95% confidence interval [CI]-0.79 to 
0.09), an improved the western Ontario and McMaster universities (physical function) score of -0.44% (95% CI-0.72 to -0.12). 
Follow-up analysis after discontinuation showed that diacerein treatment had a significant residual effect (95% CI-0.81 to- 0.24). 
Data on drug side effects described in the included articles were extracted for statistical analysis. There was an increased risk of 
diarrhea with diacerein (Risk Ratio [RR] = 1.95 [1.03 to 2.47]) and withdrawal event from therapy (RR = 0.93 [0.75 to 1.15]).

Conclusion: Diacerein might be considered an effective drug for the treatment of patients with KOA, showing short-term 
residual effectiveness. Although it is associated with an increased risk of diarrhea, the adverse event is mostly tolerable.

Abbreviations: CI = confidence interval, NSAIDs = Non-steroidal anti-inflammatory drugs, OA = osteoarthritis, RCT = 
randomized controlled trial, RR = Risk Ratio, SMD = standardized mean difference, VAS = visual analogue scale, WOMAC = the 
western Ontario and McMaster universities.
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1. Introduction
Osteoarthritis (OA) is a progressive disorder of synovial joints 
of the hand, knee, and hip, especially knee osteoarthritis most 
affects the quality of life and work of patients. The main clinical 
manifestations are joint pain, short-term morning stiffness, and 
limited range of motion.[1] Due to the prolonged life expectancy 
of human beings, the incidence of OA and the burden of OA have 
been increasing.[2] It is common in adults > 65 years old and is 
the main cause of global disability.[3] Frustratingly, OA is incur-
able because there is presently no medication that can cease or 
reverse cartilage or bone loss.[4] Globally, the age-standardized 
point prevalence and annual incidence rate of OA in 2017 were 
3754.2 (95% UI 3389.4 to 4187.6) and 181.2 (95% UI 162.6 
to 202.4) per 100 000, an increase of 9.3% (95% UI 8% to 
10.7%) and 8.2% (95% UI 7.1% to 9.4%) from 1990, respec-
tively.[5] More than 700,000 primary TKRs (total knee replace-
ments) and 330,000 primary THRs (total hip replacements) are 
done annually in the US.[6] Model projections suggest that over 
50% of persons in the US with symptomatic knee OA undergo 
TKR over their lifetimes.[7] A significant number of patients with 
advanced KOA require knee arthroplasty and this procedure is 
expected to increase by 143% from 2012 to 2050.[8] Persons 
with hip and knee OA have more than 20% excess mortality as 
compared with age-matched controls.[6] Prevention and treat-
ment of OA have become an urgent global demand.
At present, there is no very effective treatment method to improve 
the treatment of OA. Therefore, the main purpose is to relieve 
pain and prevent loss of function depending on the drugs treat-
ments. Non-steroidal anti-inflammatory drugs (NSAIDs) are the 
most commonly prescribed drugs for the treatment of OA pain 
and are recommended as first-line drugs in various guidelines.[9] 
However, NSAIDs cause serious gastrointestinal and vascular 
adverse events,[10] and will not improve articular cartilage dam-
age. After the drug is stopped, joint pain is prone to relapse, and 
the side effects become more obvious with longer use. Disease-
modifying OA drugs need to be strengthened in research to 
slow down disease progression and reduce the patients’ symp-
toms. There are many pieces of evidence that diacerein has both 
asymptomatic and a structural effect on cartilage, and clinical 
trials indicate that diacerein therapy significantly decreases OA 
symptoms when compared to placebo, and diacerein is compa-
rable to analgesic effects of NSAIDs.[11] However, another article 
pointed out that diacerein might lead to a slight reduction in 
pain but probably won’t improve functionality among patients 
with knee osteoarthritis and can frequently present diarrhea as 
an adverse effect.[12] There was a meta-analysis article published 
in 2010 of diacerein in the treatment of osteoarthritis, but the 
studies included in this article were relatively heterogeneous.[13] 
For example, combined analysis of data for 3 years of treat-
ment and 2 or 3 months of treatment, the intervention group 
has combined drugs, compared hand osteoarthritis with knee 
osteoarthritis.

However, the overall impact varies across studies, showing 
heterogeneity. Due to the existing meta-analysis of diacerein in 
the treatment of osteoarthritis, the clinical efficacy is inconsis-
tent, and the heterogeneity of different trials on the effect size 
has not been fully resolved. Whether diacerein has sequelae 
effects is controversial. Therefore, the question of this paper was 
formulated in view of the different studies reported on RCT of 
diacerein in the treatment of knee osteoarthritis. We conducted 
a systematic review and meta-analysis of all available random-
ized controlled trials (RCTs) to determine the efficacy, safety, 
and residual effects of diacerein on KOA.

2. Methods
Reporting was guided by the preferred reporting items for 
systematic reviews and meta-analyses (PRISMA) guidelines. 
The entire review process (study selection and risk-of-bias 

assessment) was undertaken using the Cochrane bias risk assess-
ment tool.[14]

2.1. Data sources and search strategies

We searched Medline, Web of Science, Cochrane central regis-
ter of controlled trials (CENTRAL), Wan Fang medical data-
base, and national knowledge infrastructure. No retrieval date 
restrictions were applied, while the end date for the search 
was December 1, 2021. We did not obtain target data for 
some conference abstracts during the retrieval process when 
we tried to contact the author via email. The language of 
the studies in the literature search was restricted to English 
and Chinese. The complete search used for PubMed was: 
(Osteoarthritis [MeSH Terms] OR osteoarthrosis [Text Word] 
OR degenerative arthritides [Text word] AND diacetylrhein 
[MeSH Terms] OR diacerein [Text word]). In addition, we did 
not use any methodological search filters, aiming to increase 
comprehensiveness.

2.2. Selection of studies

Firstly, we set keywords, such as diacerein, Osteoarthritis, knee 
joint, randomized, double-blind, controlled trial. And then 
2 reviewers conducted a preliminary screening of the search 
results in terms of titles and abstracts (GL, YY). In this step, the 
standards related to the aftereffects and adverse reactions of the 
drug after drug withdrawal are not considered, because stud-
ies that mainly focus on the therapeutic effect may not report 
data on the aftereffects and adverse reactions of the drug in the 
abstract; therefore, all trials that only mention effect information 
are retrieved in this step. After this step, the 2 investigators (GL 
and YY) continue to independently evaluate the qualifications 
of the full-text article. The review authors recorded the reasons 
for the exclusion of rejected studies. All differences of opinion 
regarding the selection of articles between 2 review authors (GL 
and YY) were discussed until a consensus was achieved with the 
consultation of a third review author (YL) if needed.

2.3. Criteria for considering studies for this review

We included studies as follows: Including only randomized con-
trolled trials; The intervention group trials diacerein as an inter-
vention drug; Interventions in the control group were placebo 
or non-steroidal anti-inflammatory drugs; and Provide detailed 
visual analogue scale (VAS), the western Ontario and McMaster 
universities (WOMAC) evaluation data and side effects data 
after treatment.

We excluded reviews, case series, systematic reviews, and 
meta-analyses. We also excluded meeting abstracts or meeting 
minutes reports that cannot download the full text. Finally, we 
excluded studies in the intervention group that have combined 
anti-OA medications during the trial, except for paracetamol 
and acetaminophen during rescue treatment.

2.4. Data extraction

Two investigators (GL, YY) independently extracted the data 
and resolved disagreements by consensus. And the 2 investi-
gators had a Kappa score of 0.8. We extracted the following 
data from the eligible studies: study characteristics: first author, 
year of publication, study design, age of the patients, number 
of patients, country of origin, demographic baseline variables, 
study duration, dosage, attrition, study objective and design; 
The core data of each study include the sample size of the con-
trol group and the intervention group, the evaluation value of 
the main outcome indicators, the number of adverse events in 
each group, the evaluation value of the follow-up at the end of 
the study, or the change score.
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2.5. Assessment of methodological quality

Two review authors (HL, ZZ) independently and in duplicate 
assessed the methodological quality using the Cochrane bias 
risk assessment tool and solved disagreements by consensus. 
Any disagreement that could not be resolved by consensus was 
submitted to a third author (YL). The

following characteristics were evaluated[15,16]:

 (1)  Random sequence generation (selection bias).
 (2)  Allocation concealment (selection bias).
 (3)  Blinding of participants and personnel (performance bias).
 (4)  Blinding of outcome assessment (detection bias).
 (5)  Incomplete outcome data (attrition bias).

 (6)  Selective reporting (reporting bias).
     (7)  Other bias.

2.6. Statistical analysis and data synthesis

We used results from the ITT analysis if possible. Since 
the methods used to evaluate the knee joint VAS score 
and WOMAC score were different, the mean and standard 
deviation were quite a gap, we converted to standardized 
mean difference (SMD) for analysis. The risk ratio (RR) was 
used as the outcome measure for diarrhea and withdrawal 
events, as the RR is on average more consistent than the Risk 

Figure 1. PRISMA flow diagram.

Table 1

Characteristics of eligible trials.

Study Year Age (yr) Nt Nc Trial duration (mo) Dose of diacerein Control group Outcomes indicators Study design 

Brahmachari, B 2009 49.3 ± 11.2 28 27 2 50 mg bid Placebo VAS/WOMAC/AE RCT
Pelletier, JP 2000 64.4 ± 8.3 80 80 4 50 mg bid Placebo VAS/AE RCT
Zheng, WJ 2006 58.8 ± 8.5 106 107 3 50 mg bid Diclofenac 25mg tid VAS/WOMAC/AE RCT
Pavelka, K 2007 63.6 ± 8.2 82 83 3 50 mg bid Placebo VAS/WOMAC/AE RCT
Louthrenoo,W 2007 54.0 ± 6.6 82 79 4 50 mg bid Piroxicam VAS/WOMAC/AE RCT
Pelletier, JP 2020 63.9 ± 6.3 140 148 6 50 mg qd/first month; then, 50 mg bid Celecoxib 200 mg QD VAS/WOMAC/AE RCT
Chen,EH 2015 56.5 ± 5.5 18 18 3 50 mg qd/first month; then,50 mg bid Celecoxib 200 mg qd VAS/AE RCT
Ye, FT 2015 40–65 180 180 4 50 mg bid Piroxicam VAS/AE RCT

bid = twice a day, Nc = no. of control group, Nt = no. of diacerein treatment group, qd = once a day, RCT = randomized controlled trial, WOMAC = the western Ontario and McMaster universities.
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Difference. Due to the expected large differences between 
the experimental results, the random-effects model was used 
for meta-analysis, and the statistical heterogeneity was ana-
lyzed considering the I2 generated by STATA software (12.0 
vertion)(I2 < 50%: low to moderate; I2 ≥ 50%: substantial; 

I2 > 75% considerable heterogeneity). The results were 
shown in a forest plot. For the analysis of heterogeneity, 
subgroup analysis, sensitivity analysis, regression analysis 
and publication bias analysis were carried out on the main 
indicators.

Figure 2. Risk of bias for the studies included in the meta-analysis. (a) Risk of bias graph. (b)Risk of bias summary.
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3. Results

3.1. Results of the search

An overview of our literature search is shown in Figure 1. The 
literature search identified 791 references after the removal of 
duplicates. The search of conference abstracts did not yield any 
effective study data. Through an initial selection of titles and 
abstracts, we evaluated 15 references for full text. We retrieved 
the full texts of the remaining 15 studies and assessed them for 
eligibility. Ultimately, 8 studies that were eligible according to 
the inclusion criteria provided data for the review. Non-inclusion 
and exclusion in the full-text screening stage of the reasons are 
outlined in the PRISMA flow diagram provided in Figure 1.

3.2. Characteristics of included studies

We included a total of 8 studies and 1277 patients in the 
qualitative analysis. The main characteristics of the included 
studies are summarized in Table 1. The included studies were 
published between 2000 and 2020. Three studies were pub-
lished after 2015,[17–19] and 5 pieces of literature were pub-
lished before 2010.[20–24] All studies are randomized controlled 
trials on knee osteoarthritis. The intervention group uses dia-
cerein alone for the intervention study, and the control group 
uses placebo or non-steroidal anti-inflammatory drugs. The 
intervention time included in the studies was 2 to 6 months, 
and at least 1-month follow-up was carried out after stopping 
the drug.

3.3. The methodological quality of the included studies

We appraised the quality of the studies using the Cochrane bias 
risk assessment tool. We concluded the overall risk of bias and 
applicability concerns of the studies in Figure 2. Since the arti-
cle does not describe in detail allocation concealment and dou-
ble-blind implementation, we judged the risk of bias of patient 
selection (Cochrane bias risk assessment, domain 2,3) to be high 
in 2 studies.[17,18] Regarding the reference standard assessment 
(Cochrane bias risk assessment, domain 7), we considered 4 
studies to be at unclear risk of bias because there is not enough 
information to explain.[17,18,20,24] Finally, Regarding the Cochrane 
bias risk assessment tool, there are 4 studies with detailed infor-
mation, and all evaluated items are rated as low-risk.[21–23,25]

3.4. Efficacy

In a summary analysis of the VAS scores of all 8 trials, diace-
rein in the intervention group was not statistically significant 
compared with the control group (SMD -0.97, 95% confidence 
interval [CI] -0.27 to 0.13, I2 68.2%), with statistically signifies 
between-study heterogeneity, but the subgroup analysis showed 
that the intervention group was significantly better than the 
placebo group in reducing pain (SMD -0.44, 95%CI -0.79 to 
-0.09, I2 60.6%) (Fig.  3a). Compared with NSAIDs, the VAS 
score after diacerein treatment is not statistically significant. 
Subgroup analysis suggests that the placebo group’s I2 is 60.6%, 
the NSAIDs group’s I2 is 0%, speculated that the intervention is 
a possible source of heterogeneity. Further sensitivity analysis 
with no signifying between-study heterogeneity (95%CI -0.31to 
0.1) (Fig. 4a). The WOMAC (physical function) score of diace-
rein compared with placebo or NSAIDs for knee osteoarthritis 
is similar to the VAS score (Fig. 3b).

A pooled analysis of 5 studies that evaluated the follow-up 
VAS scores of patients in the intervention group after treatment 
stopped showed that compared with the control group, the 
pain scores of the intervention group patients were significantly 
lower, which was statistically significant, with the heterogene-
ity between the studies was statistically significant (SMD -0.53, 
95%CI -0.81 to -0.24, I2 76.6%) (Fig. 3c). Further sensitivity 

Figure 3. Meta-analyses of diacerein treatment versus placebo or NSAIDs, 
comparing VAS score and WOMAC (physical function and stiffness) score. 
Outcomes assessed are (a)VAS score at the end of treatment, (b) WOMAC 
(physical function) score at the end of treatment, (c) VAS score at discontin-
uation follow-up, and (d) WOMAC (stiffness) score at the end of treatment. 
For each estimate, the gray shaded area is the weight of the estimate in pro-
portion to the overall effect. NSAIDs = Non-steroidal anti-inflammatory drugs, 
WOMAC = the western Ontario and McMaster universities.
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analysis with no signifying between-study heterogeneity (95%CI 
-0.81to -0.24) (Fig. 4b). Then we performed regression analysis 
and publication bias, both of which were not statistically signifi-
cant (Figure S1, Supplemental Digital Content, http://links.lww.
com/MD/H896 and Table 2).

To summarize and compare the WOMAC stiffness scores of 
4 studies on treatment, the 2 groups were not statistically sig-
nificant (SMD 0.06, 95%CI -0.13 to 0.25, I2 31.2%) (Fig. 3d). 
The heterogeneity test I2 was 31.2%. (Figure S2, Supplemental 
Digital Content, http://links.lww.com/MD/H897).

3.5. Safety

The side effects reported in the included studies included diar-
rhea, abdominal pain, dyspepsia, dizziness, urine color changes, 
and edema. Among these side effects, diarrhea was obvious, 
and the included literatures had relatively completely data on 
diarrhea. In this paper, relatively complete data such as diarrhea 
and withdrawal events due to drug side effects were selected for 
pooled analysis. Six studies (N = 1423 participants) evaluated 
the relative risk of any diarrhea event during treatment. The 
data of these studies showed that compared with the control 
group, the RR (95%CI 1.03 to 2.47) of diacerein treatment was 
significantly different, and the heterogeneity between the studies 
was statistically significant (Fig. 5a). Subgroup analysis showed 
that the heterogeneity of the NSAIDs group was relatively high. 
Six studies (N = 1242 participants) evaluated the relative risk 
of withdrawal event during the trial. The data of these studies 
showed that compared with the control group, the RR (95%CI 
0.75 to 1.15) of diacerein treatment was not significantly differ-
ent, and the heterogeneity between the studies was not statisti-
cally significant (Fig. 5b).

4. Discussion
Our research results show that compared with placebo, diace-
rein treatment of knee osteoarthritis can significantly relieve 
pain and improve joint physical function. Diacerein has the 
same effect as NSAIDs in relieving knee pain and improving 
joint function. In addition, compared with NSAIDs or placebo 
groups, diacerein treatment has sequelae effects. Therefore, 
these data supported that diacerein might be used as an effective 
drug for the treatment of knee osteoarthritis and may be recom-
mended as an alternative therapy to NSAIDs.

In the management of osteoarthritis, the realization of the 
goals of relieving joint pain and maintaining joint function 
is limited by existing treatment methods.[26] With the use of 
NSAIDs (such as diclofenac sodium, celecoxib), the risk of gas-
trointestinal diseases and cardiovascular adverse events will 

increase. Other drugs (such as glucosamine) have no obvious 
anti-inflammatory and pain relief effects, due to inflammation 
being considered to have an important role in the pathogenic 
and development of osteoarthritis.[27] The common structural 
characteristics of osteoarthritis are cartilage degradation, sub-
chondral bone remodeling, osteophyte formation, and changes 
in the synovium and joint capsule. Recent studies have high-
lighted the involvement of immune cells and inflammatory 
cytokines in the development and progression of osteoarthri-
tis.[28] Early release of inflammatory cytokines such as inter-
leukin 1 β (IL-1 β),IL-6,TNF-a et cetera, induces activation of 
signaling pathways such as the activation of the nuclear factor 
kappa-light chain enhancer (NF-κB) that activates B cells,[29] 
phosphate inositol 3-kinase/protein kinase B (PI3K/AKT),[30] 
and mitosolysis-activated protein kinase (MAPK), which in 
turn leads to the release of more inflammatory molecules 
to induce the release of collagenase-like matrix metallopro-
teinase, which mediates the degradation of the extracellular 
matrix and changes the anatomy and physiological function 
of the joint.[31] Finding drugs that have anti-inflammatory 
effects and protect joint function has become an urgent prob-
lem in clinical work. Diacerein has been shown to inhibit the 
production and activity of the cytokine interleukin-1 (IL-1) in 
vitro and in vivo, thereby protecting cartilage.[32–34] A further 
potential advantage of using diacerein in OA treatment is that 
diacerein does not cause gastrointestinal mucosal damage and 
cardiovascular events. Osteoarthritis is characterized by long-
term recurring pain and irreversibility and requires long-term 
anti-inflammatory treatment.[4] Diacerein has been postulated 
as a novel strategy that can potentially reconcile this manage-
ment by inhibiting IL-1 while reducing joint pain.

As shown in Figures 3 and 4, we conducted a meta-analysis, 
compared with the control group, the VAS score and WMOAC 
(physical function) score of the diacerein group had not signifi-
cantly reduced during the treatment period, with statistically 
signifies between-study heterogeneity. We conducted a subgroup 
analysis and discovered that compared with the placebo group, 
the VAS score and WMOAC (physical function) score of the 
diacerein group were significantly lower, and there was no dif-
ference from the NSAIDs group. The source of heterogeneity 

Figure 4. (a) Sensitivity analysis of VAS score after treatment;(b) Sensitivity analysis of VAS score during follow-up.

Table 2

Regression analysis of VAS score during follow-up.

ES Coef. Std. Err. t P 95% CI  Adj R2 

Drug –0.074 0.324 –0.23 0.83 –1.11 0.958 –40.92%
Trials duration –0.37 0.73 –0.51 0.84 –2.70 1.95 –27.92%

CI, confidence interval, ES = effect size, VAS = visual analogue scale.

http://links.lww.com/MD/H896
http://links.lww.com/MD/H896
http://links.lww.com/MD/H897
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may be the grouping factor. And then, the sensitivity analysis 
shows no significant difference, indicating that the results are 
relatively reliable. These results suggest that diacerein is as effec-
tive as NSAIDs in analgesia and joint function improvement and 
is better than placebo. As shown in Figure 3, combined analysis 
of 5 documents, our results suggest that the VAS score of dia-
cerein is still better than the control group at the 1-month fol-
low-up of drug withdrawal, suggesting that there is a sequelae 
effect. Although there is significant heterogeneity, the sensitiv-
ity analysis shows no significant difference. Subgroup analysis 
showed that whether compared with placebo or NSAIDs, dia-
cerein reduced the VAS score better than the control group, and 
the results of the subgroup analysis were consistent with the 
results of the combined analysis. After the above analysis, we 
believe that the results are relatively reliable. Many studies[9,35] 
have proved that NSAIDs have a significant analgesic effect in 
the treatment of osteoarthritis, and as the first-line drugs rec-
ommended by clinics and guidelines. The results of this study 
suggest that diacerein and NSAIDs have the same pain relief 
effect, and residual effect as diacerein, showing that the analge-
sic effect of diacerein is not only small. This is very beneficial for 
the management of osteoarthritis.

Meta-analysis indicated that diacerein does increase the risk 
of experiencing diarrhea. Although there is heterogeneity, the 
results of these documents tended to be consistent. We noticed 
that none of the studies attempted to characterize or grade 
reported loose stools (frequency, water sample/formation, sever-
ity, prognosis, etc.). However, the included literature suggested 
that most of the adverse reactions were mild to moderate, and 
there were no serious adverse reactions. Researching on with-
drawal events found that there was no statistical significance.

A limitation of this analysis is that the long-term durability 
of diacerein treatment is uncertain; included trials ranged in 
duration from 2 months to 6 months. Although a study con-
firmed that compared with placebo, treatment with diacerein 
for 3 years had a significant structural modification effect, cou-
pled with good safety.[36] We still need more research to explore 
the long-term effects of diacerein, whether it is RCT research or 
real-world research. Second, this meta-analysis is all included 
in RCT studies on knee osteoarthritis, which may be at risk of 
selection bias. Third, more studies are needed to determine the 
duration of the sequelae effects of long-term use of the diacerein.

5. Conclusion
There is moderate to high-quality of evidence that the use of 
diacerein in the treatment of patients with knee osteoarthritis 

can relieve pain and improve joint function and shows a resid-
ual effect. However, the effect size was too small to be clinically 
significant. Further high-quality studies are needed to demon-
strate the long-term efficacy, residual effect and safety of the 
diacerein.
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