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Abstract 

Objective: To evaluate long-term efficacy of 3 iterative (every 3 months) courses of 3 weekly 

intra-articular (IA) injections of NRD 101 in the treatment of symptomatic knee osteoarthritis 

(OA).  

Methods 

Patients: Patients > 50 years with painful (VAS > 30 mm) and radiological medial knee OA 

(JSW > 2mm). Study design: One-year prospective, multi-center, randomized, double-blind, 

placebo-controlled study. Patients were randomly assigned into 3 patients groups: group 1: 3 

courses of 3 IA injections of HA + oral placebo; group 2: IA injections of saline solution + 

diacerein 100 mg/d; group 3: IA injections of saline solution + oral placebo.  

Collected variables at baseline and during the study. Demographic data; Symptomatic  

criteria: Pain, Lequesne’s index, patient’s global, percentage of painful days; Primary 

structural criterion: Joint space width (JSW).  

Statistical analysis: Intention-to-treat analysis for symptomatic variables and completer 

analysis for structural variables. Efficacy criteria: Changes in pain VAS, joint space narrowing 

(JSN) and percentage of progressors (JSN > 0.5mms). 

Results: The baseline characteristics of the 301 randomized patients were similar between 

the 3 groups. There was a clinically relevant improvement in pain VAS (-33.9±27.3, n=301), 

but without any difference between the 3 groups (p=0.96). 

Despite this symptomatic improvement, there was deterioration in JSW (-0.09 ± 0.55 mm, 

n=277, p=0.01), but without any difference between the 3 groups (p=0.82). The percentages 

of progressors were 17.7, 18.9 and 20.3% (p=0.90), in group 1, 2 and 3 respectively.  

Conclusion: This study showed a weak but statistically significant structural deterioration over 

a one-year period, together with clinically relevant symptomatic improvement in patients 

receiving oral drug and iterative IA injections. However, this study failed to demonstrate any 

symptomatic and/or structural effect for both this new AH compound and diacerein. 
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Introduction 

Osteoarthritis (OA) is a major cause of disability and is among the most prevalent 

form of musculoskeletal diseases (1, 2). Drugs for the treatment of osteoarthritis have been 

classified as symptom-modifying and structure-modifying drugs. Until now, no drug can be 

included in the latter category. However, several compounds could be considered as 

potentially delaying the disease progression (3-5). These potential structure-modifying drugs 

can be classified with regard to the administration route: per os, e.g. diacerein or 

glucosamine sulfate or intra-articular, e.g. hyaluronic acid. 

Diacerein, a purified compound with anthraquinonic structure, has been shown to 

inhibit, in vitro and in vivo, the production and the activity of interleukin-1 and the secretion of 

metalloproteases, without affecting the synthesis of prostaglandins (6-9). There is evidence 

that diacerein has both a significant symptomatic (pain) and structural effect compared with 

placebo, at least in hip OA (3, 10, 11). 

Hyaluronic acid (HA), a high-molecular-weight polysaccharide which is a major 

component of synovial fluid and cartilage, in order to relieve pain and improve function.  In 

OA, the molecular weight and concentration of HA is diminished. The concept of 

viscosupplementation suggests that intra-articular injection of HA could help restore the 

viscoelasticity of the synovial fluid (12). HA has been used as a pain reliever for patients with 

OA, particularly in the knee joint (12-14). Furthermore, several data suggested that HA might 

have a beneficial structural effect in OA (4, 15). However, the efficacy of this treatment remains 

the subject of debate (16-18) 

NRD 101 is a new HA produced from Streptococcus equus by fermentation on 

vegetable or synthetic based mediums not containing human or animal based products. Its 

average molecular weight is 1.900 kDa (concentration 1%, 25 mg of hyaluronate of sodium in 

2.5 ml; Hoechst Marion Roussel). In phase II and phase III studies in Japan, various 

treatment schedules were studied by using 5 or more infiltrations at various concentrations 

and volumes,  and permitted to determine that NRD101 was safe and that the optimal 

dosage was 2.5 ml weekly (unpublished data). A preliminary open study compared the 
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efficacy of 5 weekly courses of intra-articular injections of NDR101 versus another HA Artz® 

(0.600-1.200 kDa) in 182 knee OA patients. Patients had to evaluate the treatment efficacy 

at the end of the study using a 7-level Likert scale. In the NRD101 group (n=95), 72.6% of 

the patients considered their treatment efficacy at least moderate versus 58.6% in the Artz® 

group (n=87), p<0.05 (19, 20). 

 

The main purpose of this study was to evaluate the long-term symptomatic and 

structural efficacy and safety of 3 intra-articular injections sequences of NRD 101 over a 1 

year period in the treatment of symptomatic knee osteoarthritis, compared to diacerein and to 

placebo.  This study is the first comparing a potential oral structure-modifying drug to an 

intra-articular anti-osteoarthritic drug in knee OA. 

 

Patients and methods 

 

Patients.  Outpatients fulfilling the American College of Rheumatology clinical or 

radiological criteria for the diagnosis of knee osteoarthritis were recruited for the study via 46 

rheumatology departments in France.  

The main inclusion criterion was the presence of a symptomatic primary painful 

medial femorotibial knee osteoarthritis defined by a daily pain visual analogical scale (VAS) 

over 30mm in the previous month.  If both knees were symptomatic, only the most painful 

one was taken into account. The radiographic inclusion criterion was medial joint space width 

(JSW) over 2 mm.  The radiographic evidence of knee OA, eligibility criteria and the quality of 

the radiographic films were verified by a central reader (PhR) before each inclusion of a 

patient in the study.  

The main exclusion criteria were evidence of secondary knee OA (possibly due to 

injury, inflammatory or metabolic rheumatic disease, osteonecrosis, Paget disease, 

villonodular synovitis, hemophilia), prior intra-articular HA treatment, other intra-articular 

injection including lavage and corticosteroids within the 3 previous months, treatment with 
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diacerein in the 3 months prior the inclusion and with any other anti-osteoarthritic drugs in the 

two months prior the inclusion, contraindication to intra-articular injection (anticoagulants, 

hematological anomalies) and severe knee OA (joint space width < 2 mm, surgery required 

on the evaluated knee in the year).  

 

Study design.  This prospective, multicenter, randomized, double-blind, 12-month, 

placebo-controlled study was conducted with accordance with the 1964 Declaration of 

Helsinki and its subsequent endorsements, and was approved by the Review Board of the 

Cochin Hospital, Paris, France.  Patients entered the study after reading and signing an 

informed consent form.  

 

Drug administration.  The patients were randomly assigned to receive one 

undistinguishable capsule of either placebo or diacerein at a dosage of 50 mg twice daily as 

well as three courses, every three months, of three weekly intra-articular injections of either 

saline solution or hyaluronic acid (NRD 101).  

The randomized allocation schedule was centralized (Cassenne Laboratories, Osny, 

France).  According to that pre-established randomization code, the treatment sequence 

was: a) either 3 X 3 HA intra-articular injections (NRD 101) and daily placebo capsules; b) or 

3 X 3 intra-articular injections of saline solution and daily diacerein capsules; c) or 3 X 3 intra-

articular injections of saline solution and daily placebo capsules.  The saline vehicle was 

expected to have only a placebo effect and was considered as intra-articular control.  

Whatever the treatment group, the intra-articular injection procedure was the following: 

subcutaneous lidocaïne local anesthesia, aspiration of synovial fluid (if present), injection of 

the 2.5 ml contained in the pre-filled syringes.  The practitioner who injected the treatment 

was not the one who evaluated the patient to avoid evaluation bias.    

All treatments were recorded in the case report form at each clinic visit, throughout 

the study.  Patients were allowed to take analgesics as rescue mediation.  However, before 

each evaluation visit, they were required to undergo a 2-day washout period.  Aspirin at anti-
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platelet dosage (<500 mg/day) was allowed.  If NSAIDs were required, the drugs allowed 

were those with an equivalent dosage available, and a 7-day washout period was required 

before each evaluation visit.  Any systemic corticosteroid, intra-articular therapy (lavage, HA, 

corticosteroid), as well as any potential symptom-modifying drug were not allowed during the 

study.   

 

Collected variables 

Baseline evaluation.  Age, gender, weight, height, past history of knee OA and 

treatment were noted.  

Symptomatic efficacy criteria.  Pain on a 0-100 visual analogic scale (VAS), 

Lequesne’s algofunctional index, patient’s global assessment of disease activity (0-100 

VAS), and percentage of painful days during the previous months (0-100 VAS), were 

collected at baseline, week 1, 2, 6 and month 4, 6, 8 10, 12.  Global assessments of the 

treatment efficacy by the patient and by the investigator (5-level Likert scale) were noted at 

the end of the study.  The consumption of concomitant treatments (analgesics, NSAIDs) was 

evaluated by the numbers of days of intake between each clinic visit. 

Structural efficacy criteria.  The structure of the OA knee was evaluated by 

radiography at baseline and final visit or at the end of the follow-up.  The X-rays procedure 

was strictly standardized. Antero-posterior radiograph of the knee joints were obtained with 

patients in a weight-bearing position, joint fully extended, standing at 1 meter from the X-ray 

source, with a constant and reproducible foot position using previously published guidelines 

(21, 22): a)  the distance between the back of the knees and the plate was noted; b)  the feet 

were rotated 10° internally and the position of the feet is outlined on a sheet of paper (foot 

map); c)  the central ray of the X-ray beam was centered on the joint space and inclined 

downward to ensure that the medial tibial plateau was parallel to the X-ray beam.  The angle 

of inclination was noted and reproduced on final visit for radiography.  

All films were centralized, duplicated for each observer (PD, PhR).  At the end of the 

study, the films of a same patient were analyzed by the two observers who were unaware of 
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 7 
 

the treatment, the sequence of radiograph and the other observer results.  The observer 

determined the location of the narrowest point of the joint space width (JSW) on the 

radiograph of a given knee (minimal JSW), then transferred this point to the other films of the 

set being measured, judging by eye.  The anatomic limits for the measurement of the JSW 

were the bone contour of the medial tibial plateau (the anterior side if the anterior and the 

posterior sides were not correctly aligned) and the bone contour of the medial femoral 

condyle. Both limits were marked with a short stroke of a dedicated pencil.  The distance 

between these limits were measured using a 0.1 mm-graduated magnifying glass.  Each 

observer determined the narrowest point on his own.  The mean of the results of the two 

observers was the JSW measure to be considered. 

The intra-observer and inter-observer reproducibilities were evaluated for the ongoing 

study and were considered to be acceptable: inter-observer intraclass coefficient of 

correlation 0.912 [0.887-0.931] and intra-observer (PD, PhR) intraclass coefficient of 

correlation 0.996 [0.991-0.998] and 0.992 [0.989-0.996], respectively. 

The observers also assessed the Kellgren and Lawrence (KL) grade of the 

femorotibial joints (23). Osteophytes were assessed using the Altman atlas (24).  

 

Evaluation of safety 

During each visit, the investigators evaluated the safety parameters. In addition, at 

the time of entry in the study and at final visit, blood samples were collected to evaluate 

biological parameters as well as liver and kidney functions. Global assessment of the 

treatment safety by the investigator (5-level Likert scale) was also recorded at baseline, 

month 4, 8 and 12. 

 

Statistical analysis 

• Sample size calculation. It was calculated that the inclusion of 280 patients (120 in 

the HA group and 80 in each other group) would be sufficient to demonstrate a 

difference, between D0 and D365, of at least 15 mm with a standard deviation of 35 

 on M
ay 16, 2023 by guest. P

rotected by copyright.
http://ard.bm

j.com
/

A
nn R

heum
 D

is: first published as 10.1136/ard.2003.019703 on 26 A
ugust 2004. D

ow
nloaded from

 

http://ard.bmj.com/


 8 
 

mm on the VAS pain scale between the active and the placebo groups, with an α risk 

of 0.05 and a power of 0.90 (two-tailed test).  Moreover, this sample size would also 

be sufficient to detect a difference of at least 0.40 mms with a standard deviation of 1 

mm in JSW change between baseline and final between groups (α = 0.05, β = 0.20, 

two-tailed test).  

• Symptomatic outcome measures. Analysis was made using an intention-to-treat 

approach, with the last observation carried forward (LOCF).  The main criterion for 

assessment of symptomatic efficacy was the pain VAS change between baseline and 

final visit.  Symptomatic efficacy on pain was also evaluated with the followings: area 

under the curve (AUC) from baseline to final visit, percentage of patients with an 

improvement of at least 30% between baseline and final (percentage of responders), 

and change observed for each courses of HA injections.  The 30% cutoff was set 

arbitrarily, before the study started.  These analyses (change between baseline and 

final, AUC, percentage of responders, change by intra-articular injections sequences) 

were also performed with the Lequesne’s algofunctional index and the patient's global 

assessment and the percentage of painful days during the previous month (variance 

analysis). The number of days with analgesics or NSAIDs consumption was also 

assessed.  

• Structural outcome measures. Analysis was made using the data of the completer 

patients.  The primary criterion for assessment of structural efficacy was the joint 

space narrowing (JSN) between baseline and final visit.  The second criterion was the 

percentage of patients with a structural progression. This progression was defined by 

a JSN over 0.50 mms during the study period as previously reported in the literature 

(3, 5, 25). Both analyses were made using a Chi2 test. 
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Results 

Patients 

Of 406 screened patients, 301 were considered eligible for the study and were 

randomized (Figure 1).  The most frequent reason for non-inclusion was either a lack of 

radiographic evidence of knee OA or a severe disease with a JSW smaller than 2 mm at the 

narrowest point.  Of the 301 randomized patients, 19 did not complete the study, with roughly 

equal numbers of discontinuations, similar times to discontinuation and similar withdraw 

reasons in each treatment arm (Figure 1).  At the end of the study, 9 of the 124 patients in 

the NRD 101 group (7%), 5 of the 85 patients in both the diacerein group (6%) and in the 

placebo group had discontinued the treatment.  

 The baseline knee X-rays was obtained in 292 patients and both X-rays 

(baseline and final) were obtained in 277 patients.  

 The main baseline characteristics of the 301 patients are summarized in Table 

1. The demographic, symptomatic and structural characteristics did not differ between the 

three groups. 

  

Symptomatic efficacy criteria   

In terms of symptomatic outcome measures, the results showed a significant 

improvement from baseline in the clinical symptomatic symptoms in the 3 treatment groups.  

Between baseline and final visit, the mean ± sd change was for pain VAS -33.9 ± 27.3 mm 

(Figure 2), for the Lequesne’s index (0-100 modified scale) -19.3 ± 16.1, for the patient’s 

global VAS -31.0 ± 27.6 mm and for the percentage of painful days -45.0 ± 38.7.  However, 

no statistically significant difference was observed in the ITT or completer populations 

between the different groups (Table 2).  Similarly, no difference was observed in the 

consumption of analgesics and NSAIDs.  The results were similar when each intra-articular 

course was analyzed separately (data not shown).  
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No statistically significant difference was observed in the assessment of the treatment 

efficacy by the patient and by the investigator between the 3 treatment groups (p=0.28, 

p=0.79, respectively) (Table 3).  

 

Structural efficacy criteria 

A statistically significant deterioration in the JSW (mean ± sd: -0.09 ± 0.55 mm, 

n=277, p=0.01) was observed during the study duration, but without any statistically 

significant difference between the 3 groups (p=0.82).  The percentage of patients with a 

progression over 0.5 mms was 17.7%, 18.9% and 20.3% (p=0.90) in group NRD 101, 

diacerein and placebo respectively.  No difference was observed in the KL score and the 

osteophyte score between groups.  

 

Safety 

The number of patients experiencing any adverse event was similar between the 3 

treatment groups: 81.7%, 84.7% and 81.2% in the NRD 101, diacerein and placebo group 

respectively (p=0.76).  

Most of these events were mild to moderate in intensity. Table 4 summarizes the 

most commonly observed adverse events. Patients in the NRD 101 group experienced 

significantly more knee pain during or after intra-articular injection (p= 0.0088), and patients 

treated with diacerein had more diarrhea (p<0.0001) and urine coloration (p=0.0009) than 

patients of the 2 other groups. Eight patients withdrew from the study for adverse event: 4, 2 

and 2 in the NRD 101, diacerein and the placebo group respectively.  

 

Discussion 

This one-year, multi-center, randomized, placebo-controlled study failed to 

demonstrate any statistically significant symptomatic or structural effect of NRD 101, a new 

intra-articular hyaluronic acid, compared to placebo and to diacerein, an anti-osteoarthritic 

drug.  
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Several hypotheses can usually be evoked to explain the lack of efficacy of a 

potential active treatment in such clinical trial: the study design, a huge placebo response 

hiding a real treatment effect, and/or a lack of efficacy of the drug.  

First, concerning the study design itself, this trial has been designed and conducted 

following good practice condition (25, 26). It was a three-arm, randomized, double-blind, 

placebo-controlled trial, approved by an ethical committee. The pain and function outcomes 

variables were similar to those used in other HA and diacerein studies (27-29) which 

demonstrated a positive effect on pain and/or on function. The sample size was calculated 

prior to the study, and the number of patients per arm was bigger than most of the previous 

positive HA trials.  

The X-rays methodology was particularly careful, with: a) first, a verification of the 

entire baseline X-rays by the same observer (PhR), before inclusion, concerning the quality 

of the radiograph. If the quality was unsatisfying, the patient was not included into the study; 

b) the X-rays technique was carefully described in a booklet handed to each radiograph 

center. The technique was aimed to obtain films, with a constant and reproducible position 

for each patient and for the X-Ray beam; c) the 2 observers who analyzed the films, were 

unaware of the treatment group, the sequence of radiographs and of the other observer 

results. Their inter- and intra-observer reproducibilities have been evaluated prior to the 

clinical trial, and concluded at a high coefficient of correlation .  

Despite of this careful x-rays methodology, the study design has some limitations: a) 

the extended x-ray view choice may not be optimal for detecting narrowing compared to a 

semi-flexed view, but at the time of the study start, the semi-flexed view was not yet “gold 

standardized”; b) the femoro-patellar compartment was not took into account in the study; c) 

the study duration based on previous personal data might have been too short to 

demonstrate any structural effect at the knee level.   

 

Secondly, a huge placebo response due to intra articular injection, could operate 

quite independent of the injections sufficient to skew the results of the three groups could 
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swamp any difference between groups.  This hypothesis has already been proposed by 

Henderson et al. (30) who also published a negative randomized placebo-controlled HA trial.  

It is well known that injectable treatments are responsible of a higher placebo effect than oral 

treatments. In the database used to elaborate the OARSI responder criteria, the placebo 

effect was dramatically more important for the patients treated with intra-articular injections 

compared to those treated with oral placebo (31, 32). In such OARSI database, the observed 

change in the 0-100 pain outcome variable between baseline and final visit in the placebo 

group was -24 ± 40 mms for intra-articular HA trials (n=99) versus -4±73 mms for oral 

NSAIDs trials (n=175).  The observed placebo effect observed in our trial was clearly higher 

(-34.5 ± 27.4 mms for pain), although it appeared that, in comparison with previous studies, 

the patients treated with NRD101 in the present study obtained approximately the same pain 

relief as those in the previous studies (18, 33-36).  This could explain our inability to demonstrate 

any difference between groups, in particularly between the placebo group and the diacerein 

group.   

Three randomized controlled trials have evaluated the efficacy and the safety of 

diacerein in patients with hip or knee OA (3, 10, 11), with evidence that diacerein has significant 

symptomatic effectiveness on pain compared with placebo in two of those trials (n= 772) (10, 

11).  However, in the more recent one, no statistically significant difference in the symptomatic 

variables between the diacerein group and the placebo group was observed (n=507) (3).  

 

Lastly, the lack of demonstration of a symptomatic treatment effect could be 

explained by a real lack of efficacy of the tested new HA, NRD 101. The pain-relieving 

mechanism of intra-articular injections of HA is unknown. Multiple mechanisms of action 

have been proposed to explain the therapeutic efficacy of the hyaluronan agents, including 

effects on physical and biomechanical properties of joint, effects on cartilage biosynthesis 

and degradation, anti-inflammatory effects, and direct analgesic effect related to interaction 

with pain receptors (37-40).   Several studies with various preparations of HA from different 

sources and of differing molecular weights have been conducted (14, 36, 41-43).  Although the 
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variances in molecular weight and other methodological variations in trial design make direct 

comparisons difficult, there is some evidence of long-term pain reduction with intra-articular 

HA versus placebo for up to six months after treatment (effect size vs placebo varying from 

0.0 to 0.90) (44).  

One of the discussed mechanisms of action concerns the HA molecular weight used. 

NRD 101 average molecular weight is 1.900 kDa. A first trial has compared the efficacy of    

2 different HA with different molecular weights and it failed to demonstrate any difference in 

clinical efficacy between the 2 hyaluronan preparations evaluated (1.000 kDa vs 7.000 kDa) 

(18). Furthermore, these preparations did not differ from placebo injections, as assessed by 

patient-related outcome variables.   

Another comparison between two different hyaluronan preparations of hyaluronan 

suggested a greater pain-relieving effect of a higher molecular weight HA (6.000 kDa) than of 

a lower molecular weight HA (0.75 kDa) (45).  This study lacked a saline injection control 

group.  Moreover, further analysis of the complete database of this trial (original 4-arm study) 

failed to demonstrate benefit of the higher molecular weight HA over the two other 

comparator HA (0.800 and 2.000 kDa) or the denatured control Synvisc® preparation (46).   

 

Concerning the structural efficacy, our study failed also to demonstrate any benefit of 

NRD101  and diacerein compared to placebo. Potential for structural–modification by HA 

(Hyalgan®) has been first evaluated in a pilot prospective, controlled study of one year 

duration of 36 OA patients (4). After randomization, either conventional therapy or three 

courses of three intra-articular injections of Hyalgan® were administrated at 3 months 

intervals, such as in our study. Arthroscopic assessment revealed decreased deterioration in 

structural parameters in the Hyalgan® treated group, suggesting that repeated intra-articular 

injections might delay disease progression. However, this study failed to demonstrate any 

structural effects using the JSW as outcome measure, although it did demonstrate a 

structural effect using two different arthroscopic grading systems. 

 13 
 

 on M
ay 16, 2023 by guest. P

rotected by copyright.
http://ard.bm

j.com
/

A
nn R

heum
 D

is: first published as 10.1136/ard.2003.019703 on 26 A
ugust 2004. D

ow
nloaded from

 

http://ard.bmj.com/


A recent one-year multi-center randomized placebo-controlled, double-blind trial 

evaluated structure modification in knee osteoarthritis using intra-articular injections of a 

0.500-0.730 kDa HA (Hyalgan®). The change in the JSW between baseline and final visit 

was compared by analysis of variance. The mean loss in the HA group was -0.22±1.1 and in 

the placebo group 0.60±1.1 (p<0.05), suggesting a structural efficacy of the used HA (47). 

Using the same structural outcome variables and a careful radiographic methodology, we 

failed to show similar results.  

Although treatment with diacerein for 3 years has shown a significant structure-

modifying effect as compared with placebo at the hip level (3), we did not observe any effect 

of this treatment at the knee level after a one-year period. In the ECHODIAH trial, the 

cumulative rates in the patients with a radiographic progression of 0.5 mm were 29.2% with 

diacerein and 35.7% with placebo at the end of the first year. Comparatively, in our study, the 

percentage of progressors were 18.9 and 20.3% in the diacerein group and in the placebo 

group, respectively. One can put forward the hypothesis that the OA progression may be 

easier to detect at the hip level than at the knee level. 

 

In conclusion, this first controlled trial comparing a potential oral structure-modifying 

drug to an intra-articular anti-osteoarthritic drug in knee OA failed to demonstrate any benefit 

of these potential symptomatic and structural active drugs compared to placebo. The place of 

these treatments in the management of knee osteoarthritis is still debated (48,49) and further 

studies are needed to determine it.  
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Table 1: Baseline characteristics of the 301 randomized and treated patients with 

medial knee osteoarthritis with regards to the treatment group 

 

 Treatment group 

 NRD 101 Diacerein Placebo 

Demographic characteristics  n = 131 n = 85 n = 85 

Age, mean ± sd, years 64.9 ± 8.4  64.5 ± 7.8 64.9± 7.7 

Gender, %, female 71.0% 69.4% 61.2% 

Weight, mean ± sd, kg 76.8 ± 14.0 78.0 ± 13.9 79.7 ± 14.5

Height, mean ± sd, cm 164.1 ± 9.3 162.9 ± 7.9 163.5 ± 8.9

Right knee, n (%) 65 (49.6%) 41 (48.3%) 48 (56.5%)

Symptomatic variables     

Pain score on 0-100 VAS, mean 

± sd 
61.7 ± 13.6 59.6 ± 12.5 59.1 ± 14.7

Functional impairment, 

Lequesne’s index, mean ± sd 
11.1 ± 2.8 10.5 ± 2.6 10.5 ± 3.1 

Patient’s global assessment on 

0-100 VAS, mean ± sd 
59.7 ± 15.9 59.0 ± 17.0 57.3 ± 18.5

Percentage of painful days 

during the previous month on 0-100 

VAS, mean ± sd  

85.5% ± 

20.4 

83.0% ± 

18.5 

82.6 %± 

21.0 

Structural variables n = 127 n = 82 n = 83 

Joint space width, mean ± sd, 4.5 ± 1.2 4.5 ± 1.1 4.7 ± 1.3 

Osteophyte score (4 grades), n n = 128 n = 84 n = 83 

0 5 (3.9) 4 (4.8) 5 (6.0) 

1 53 (41.4) 41 (48.8) 36 (43.4) 

2 59 (46.1) 31 (36.9) 40 (48.2) 

3 11 (8.6) 8 (9.5) 2 (2.4) 

Kellgren & Lawrence score (5 

grades), n (%) 
n = 129 n = 84 n = 83 

0 1 (0.8) 0 (0.00) 0 (0.00) 

1 4 (3.1) 3 (3.6) 2 (2.4) 

2 30 (23.3) 12 (14.3) 19 (22.9) 
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3 90 (69.8) 66 (78.6) 60 (72.3) 

4 4 (3.1) 3  (3.6) 2 (2.4) 

 22 
 

 on M
ay 16, 2023 by guest. P

rotected by copyright.
http://ard.bm

j.com
/

A
nn R

heum
 D

is: first published as 10.1136/ard.2003.019703 on 26 A
ugust 2004. D

ow
nloaded from

 

http://ard.bmj.com/


 23 
 

 

Table 2: Evaluation of the treatment symptomatic efficacy between groups: Changes between baseline and final visit in pain VAS, 

Lequesne’s index*, patient's global assessment and number of painful days. Intention-to-treat analysis with the last observation carried forward 

(LOCF). 

 

 Treatment group  

Changes between baseline and final 
NRD 

101 

Diacer

ein 

Placeb

o 

p 

analy

sis of variance

N = 301 N=131 N=85 N=85  

Pain (0-100 VAS), mean ± SD -33.5 ± -33.9 ± -34.5 ± 0.96 

Lequesne’s algofunctional index, mean ± SD* -20.0 ± -18.8 ± -18.9 ± 0.84 

Patient's global assessment (0-100 VAS), -29.7 ± -32.8 ± -31.1 ± 0.82 

Percentage of painful days (0-100 VAS), mean -43.5 ± -45.6 ± 46.6 ± 0.83 

 

*For change assessment, the 0-24 Lequesne’s index has been translated into a 0-100 scale 
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Table 3: Assessment of the treatment efficacy after one-year treatment by the patient and by the investigator, by treatment group. 

 

Assessment of treatment efficacy by the patient Assessment of treatment efficacy by the investigator 

   NRD101 Diacerein Placebo Total      NRD101 Diacerein Placebo Total   

Very good            n 41 18 21 80 Very good n 41 19 27 87

           % 34.17 24.00 28.00 29.63 % 33.61 25.33 34.62 31.64

Good            n 45 31 36 112 Good n 45 34 30 109

           % 37.50 41.33 48.00 41.48 % 36.89 45.33 38.46 39.64

Moderate            n 20 20 15 55 Moderate n 20 15 15 50

           % 16.67 26.67 20.00 20.37 % 16.39 20.00 19.23 18.18

Bad            n 11 3 2 16 Bad n 14 5 4 23

           % 9.17 4.00 2.67 5.93 % 11.48 6.67 5.13 8.36

Very bad            n 3 3 1 7 Very bad n 2 2 2 6

           % 2.50 4.00 1.33 2.59 % 1.64 2.67 2.56 2.18

  N total 120 75 75 270   N total 122 75 78 275 

 p=0.28 (Fisher Exact  test)  p=0.79 (Fisher Exact  test) 
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Table 4: Most frequent adverse events experienced during the one-year study, with 

regards to the treatment group 

 Percentage of patients  

Adverse event 

NDR 

101 

(n=131)

Diacerein

(n=85) 

Placebo 

(n=85) 
p  

Knee pain during or after intra-

articular injection 
24% 9% 19% 0.0088

Diarrhea 9% 41% 8% 
< 

0.0001 

Nausea, vomiting 4% 5% 5% 0.73 

Gastralgia 4% 8% 5% 0.43 

Other gastrointestinal disorders 9% 18% 7% 0.07 

Respiratory system disorders 

(bronchitis, rhinitis…) 
17% 12% 16% 0.48 

Influenza-like symptoms 3% 5% 5% 0.80 

Skin disorders 9% 8% 1% 0.06 

Central and peripheral nervous 

disorders (headache, vertigo..) 
8% 5% 2% 0.16 

Urine coloration 0% 7% 0% 0.0009
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Figure 1: Course of the 20 month randomized trial 

 

Figure 2: Change in Pain VAS throughout the study with regard to the treatment group 

 

 

 

 

 

 26 
 

 on M
ay 16, 2023 by guest. P

rotected by copyright.
http://ard.bm

j.com
/

A
nn R

heum
 D

is: first published as 10.1136/ard.2003.019703 on 26 A
ugust 2004. D

ow
nloaded from

 

http://ard.bmj.com/


Figure 1: Course of the 20 month randomized trial 
 

 
Eligibility criteria not met / Patient’s refusal: n = 105 

Screened:  n = 406

NRD 101  
n = 131

(Not qualified n = 0)

Randomized: n = 301

Diacerein
n = 85

(Not qualified n = 0)

Placebo  
n = 85

(Not qualified n = 0)

Withdrawn…………….. n = 9
Personal reason…. n = 1
Lost of follow-up.… n = 2
Adverse event……. n = 4
Inefficacy.……….. ..n = 1
Other... ………….. n = 1

Withdrawn…………….. n = 5
Personal reason…. n = 2
Lost of follow-up…. n = 0
Adverse event….... n = 2
Inefficacy.………… n = 1
Other... ………….. n = 0

Withdrawn…………….. n = 5
Personal reason…. n = 1
Lost of follow-up.… n = 0
Adverse event…... .n = 2
Inefficacy.……….. ..n = 2
Other... ………….. n = 0

Completed the 12-month trial

n = 122

Completed the 12-month trial

n = 80

Completed the 12-month trial

n = 80
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Change in Pain VAS throughout the study 
with regard to the treatment group
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