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Abstract 
Aim: To compare the efficacy of Oxaceprol with tramadol in treating knee osteoarthritis 
Materials and Methods: The study was conducted at Department of Orthopaedics,IGESI Hospital , Delhi India 
for one year. Only patients providing written informed consent were recruited. Ninety-one ambulatory patients 
over 50 years of age, with knee joint pain intensity of at least 35 mm on a 100 mm visual analogue scale (VAS) 
present for at least preceding 3 months and with confirmed degenerative changes in knee skiagram. If joint 
involvement was bilateral, the worse off knee was considered.  
Results: Although 38 (88.37%) patients from oxaceprol group and 23 (63.89%) from tramadol group rated CGI 
as improved too much improved in the 5-point Likert scale at the final visit, the difference was not statistically 
significant (P = 0.080). The 50% responder rate at final visit was modest at 16 subjects (37.21%) in oxaceprol 
and 8 (22.22%) in tramadol (P = 0.219) arms. Dose up-titration was required for 6 subjects (13.95%) on oxaceprol 
and 7 (19.44%) on tramadol, this difference again being statistically nonsignificant (P = 0.555). Rescue 
medication requirement over the whole study period in the study arms. The difference is not significant statistically 
(P = 0.175). Adverse events were reported for 18 patients out of the 91 initially recruited – 10 subjects had multiple 
complaints. However, there were no significant changes in weight, pulse rate, blood pressure and laboratory safety 
parameters. Treatment-emergent events encountered numbered 6 in the oxaceprol arm (commonest dizziness in 2 
instances) and 22 in the tramadol arm (the most common nausea and dizziness in 6 instances each).  
Conclusion: Despite the limitations, we can conclude that the efficacy and tolerability of oxaceprol were 
comparable to that of tramadol and the drug can be considered as an alternative to low-potency opioids in the 
management of knee osteoarthritis. Further studies are required to explore clinical utility in osteoarthritis at other 
locations and potential chondroprotective action. 
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Introduction 

Knee osteoarthritis (OA) is a prevalent and 
debilitating condition characterized by the 
progressive degeneration of joint cartilage and 
underlying bone, leading to pain, stiffness, and 
reduced mobility. This chronic condition 
significantly impacts the quality of life, particularly 
in the elderly population. Management of knee OA 
often involves a combination of pharmacological 
and non-pharmacological approaches aimed at 
alleviating symptoms and improving function. 
Traditionally, nonsteroidal anti-inflammatory drugs 
(NSAIDs) have been the mainstay of 
pharmacological treatment for knee OA. However, 
long-term use of NSAIDs is associated with adverse 
effects, particularly gastrointestinal and 

cardiovascular complications, which limits their 
utility in many patients. [1-3] This has led to the 
exploration of alternative and adjunctive therapies 
that offer effective pain relief with a better safety 
profile. Oxaceprol is a relatively novel anti-
inflammatory agent that has shown promise in the 
management of OA. It is an N-acetyl derivative of 
L-proline and exerts its effects primarily through the 
inhibition of leukocyte infiltration into the synovial 
fluid, thereby reducing inflammation and pain . 
Unlike NSAIDs, oxaceprol does not inhibit 
cyclooxygenase enzymes, which are responsible for 
the gastrointestinal side effects associated with 
traditional NSAIDs. Clinical studies have 
demonstrated that oxaceprol is effective in reducing 
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pain and improving function in patients with knee 
OA, with a favourable safety profile. [4-7] 
Tramadol, a centrally acting analgesic, is another 
therapeutic option used in the management of 
moderate to severe pain associated with knee OA. 
Tramadol acts as an opioid receptor agonist and also 
inhibits the reuptake of norepinephrine and 
serotonin, contributing to its analgesic effects. It is 
often used as an adjunct to other analgesics when 
pain is not adequately controlled by NSAIDs or 
other non-opioid medications. While effective, 
tramadol's use is sometimes limited by its side 
effects, including nausea, dizziness, and the 
potential for dependence and tolerance with long-
term use. The combination of oxaceprol and 
tramadol represents a potentially synergistic 
approach to managing knee OA. By targeting 
different mechanisms of pain and inflammation, this 
combination could offer enhanced pain relief while 
minimizing the risk of adverse effects associated 
with higher doses of either medication alone. Studies 
investigating the combined use of oxaceprol and 
tramadol have shown promising results in terms of 
pain reduction and functional improvement in 
patients with knee OA . [8-12] 

Materials and Methods 

The study was conducted at Department of 
Orthopaedics, IGESI Hospital , Delhi India for one 
year. Only patients providing written informed 
consent were recruited. Ninety-one ambulatory 
patients over 50 years of age, with knee joint pain 
intensity of at least 35 mm on a 100 mm visual 
analogue scale (VAS) present for at least preceding 
3 months and with confirmed degenerative changes 
in knee skiagram. If joint involvement was bilateral, 
the worse off knee was considered. Those patients 
with morning stiffness of over 30 min, secondary 
osteoarthritis, prior intra-articular injection of 
hyaluronic acid/steroid in the study knee at any time 
in the past 3 months, knee injury or diagnostic 
arthroscopy of signal knee within 6 months 
preceding enrolment or advanced osteoarthritis 
(defined as deformed joint, joint space <2 mm or 
disease necessitating knee surgery) and any serious 
concomitant disease were excluded. 

Methodology  

Participants were randomized to one of the two 
study groups, in 1:1 ratio, in five blocks of 20 each, 
using computer generated random number list. 
Following a washout period of at least 7 days for 
existing analgesic therapy, they took either 
oxaceprol 200 mg capsule or tramadol 50 mg 
capsule, thrice daily after food, for 12 weeks. There 
was an option to escalate dose in either group to two 
capsules thrice daily if the response was 
unsatisfactory as indicated by inadequate pain relief 
or regular use of rescue analgesic. Both study drugs 
were donated, on request, by M/s Lupin Limited, 

Mumbai, and were supplied as identical-appearing 
capsules packaged in airtight, screw cap containers 
suitable labelled as trial medication. The drugs were 
coded A or B. Capsule identity was not revealed to 
the patients or attending investigators. Allocation 
concealment was achieved using the serially 
numbered, opaque, sealed envelope technique. The 
randomization list and the code breaking authority 
were retained by a senior pharmacologist not 
directly interacting with the participants. Patients 
were followed up at 4 and 8 weeks from the start of 
the treatment, with the final study visit being at 12 
weeks. Paracetamol 1000 mg up to 3 doses daily was 
permitted as rescue medication. Compliance was 
assessed by measuring the number of capsules 
returned at the next study visit. It was deemed to be 
excellent if not more than 10% of scheduled doses 
were missed, good if not more than 20% were 
missed, fair if not more than 30% were missed, and 
poor for any situation worse than fair. The primary 
efficacy variable for this study was symptom relief 
as assessed by Western Ontario and McMaster 
Universities Osteoarthritis Index (WOMAC) 
version 3.1 for pain, stiffness, and physical function, 
measured on 100 mm VAS scale (0 denoting no 
sign/symptom and 100 worst possible 
sign/symptom). Responder rate was calculated on 
the basis of reduction in pain score by at least 50% 
from baseline. Patient's Clinical Global Impression 
(CGI) was recorded on a 5 point Likert scale as 
much worsened, worsened, no change, improved 
and much improved. The quantum of rescue 
medication used during the study period was also 
recorded. Individuals underwent standard laboratory 
investigations (complete blood count, fasting plasma 
glucose, routine liver function tests, and serum 
creatinine) at baseline and study end for safety 
assessment. Vital signs were recorded at each study 
visit and all treatment-emergent adverse events, 
either reported spontaneously by individuals or 
noted by the attending investigator, were recorded. 
A structured manual case report form was used for 
data capture. We evaluated 35 patients in each 
group. This sample size was calculated to detect a 
difference of 30 in pain component of WOMAC 
score between groups with 80% power and 0.05 
probability of Type 1 error, assuming a standard 
deviation of 45 and two-sided testing. Allowing for 
a 20% dropout rate, this translated to a recruitment 
target of 44 individuals, rounded off to 45 
individuals, per group or 90 individuals overall. 
Sample size calculation was done using n Master 2.0 
We analysed efficacy on modified intention-to-treat 
basis, including subjects who reported for at least 
one follow-up visit. However, all subjects were 
included for adverse event analysis. The null 
hypothesis was that test drug (oxaceprol) is not 
different from the active comparator (tramadol) in 
the treatment of symptomatic knee osteoarthritis. 
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Comparison of WOMAC scores, which were 
normally distributed, between groups were by 
Student's independent samples t test, while repeated 
measures analysis of variance was employed for 
assessing significant change over time within group 
with Tukey's test for post hoc comparisons between 
any two time points. Skewed numerical variables 
were compared between groups by Mann–Whitney 
U-test. Fisher's exact test or chi-square test was used 
to compare categorical data between groups. All 
analyses were two-tailed, and we considered P < 
0.05 as statistically significant. Statistical version 6  
and SPSS Statistics version 22 (IBM, Chicago, IL, 
USA, 2014) software were used for the statistical 
analysis. 

Results 

Of the 91 patients enrolled in this study, 8 did not 
return even for the first follow-up visit, and 4 
withdrew due to adverse drug reactions (ADRs) 
after starting medication. Thus, 79 patients (86.81%) 
provided data evaluable for efficacy –43 in 
oxaceprol and 36 in tramadol arm. Figure 1 depicts 
the flow of study participants. Baseline profile of the 
individuals is summarized in Table 1. Evidently, the 
majority of patients were females in their fifties, and 
the WOMAC scores for pain, stiffness and physical 
function were comparable between the groups. 

Table 1- Baseline clinical profile of the study 
subjects 

 
Table: Comparison of Oxaceprol and Tramadol Arms 

Parameter Oxaceprol Arm (n=43) Tramadol Arm (n=36) P-value 
Male (%) 12 (27.9) : 31 (72.1) 8 (22.2) : 28 (77.8) 0.612 
Age (years) 

  
0.522 

- Range 50.0 - 76.0 50.0 - 65.0 
 

- Mean ± SD 54.4 ± 5.54 53.4 ± 4.25 
 

- Median (IQR) 52 (50.0 - 58.0) 51.5 (50.0 - 55.5) 
 

Symptom Duration (months) 
  

0.054 
- Range 4.0 - 240.0 3.0 - 360.0 

 

- Mean ± SD 66.6 ± 55.34 55.6 ± 80.02 
 

- Median (IQR) 48.0 (24.0 - 120.0) 28.0 (12.0 - 60.0) 
 

WOMAC (Pain) 
  

0.833 
- Range 148.0 - 454.0 178.0 - 454.0 

 

- Mean ± SD 316.1 ± 59.51 319.2 ± 70.07 
 

WOMAC (Stiffness) 
  

0.558 
- Range 15.0 - 72.0 19.0 - 58.0 

 

- Mean ± SD 35.3 ± 11.12 34.0 ± 8.88 
 

WOMAC (Physical Function) 
  

0.739 
- Range 530.0 - 1402.0 621.0 - 1491.0 

 

- Mean ± SD 1101.3 ± 168.45 1115.6 ± 210.94 
 

Systolic Blood Pressure (mmHg) 
  

0.237 
- Range 106.0 - 144.0 106.0 - 136.0 

 

- Mean ± SD 120.6 ± 8.16 117.3 ± 7.90 
 

Diastolic Blood Pressure (mmHg) 
  

0.669 
- Range 60.0 - 96.0 66.0 - 94.0 

 

- Mean ± SD 79.8 ± 9.37 79.8 ± 8.16 
 

Heart Rate (per minute) 
  

0.228 
- Range 68.0 - 94.0 68.0 - 88.0 

 

- Mean ± SD 77 ± 5.52 77.3 ± 4.4 
 

*P-value in the last column is from intergroup comparison by Chi-square test for gender, Mann–Whitney U-test 
for age and symptom duration, and Student’s unpaired t-test for rest of the parameters. IQR = Interquartile 

range, SD = Standard deviation, WOMAC = Western Ontario and McMaster Universities Osteoarthritis Index.
 

 

Table 2 depicts the serial change in all the WOMAC 
components in the two groups– the scores declined 
significantly from baseline in each group but 
remained comparable between groups throughout 
the 12-week study. Figure 2 shows the comparison 
of CGI ratings at the final visit. Although 38 
(88.37%) patients from oxaceprol group and 23 
(63.89%) from tramadol group rated CGI as 
improved to much improved in the 5-point Likert 

scale at the final visit, the difference was not 
statistically significant (P = 0.080). The 50% 
responder rate at final visit was modest at 16 subjects 
(37.21%) in oxaceprol and 8 (22.22%) in tramadol 
(P = 0.219) arms. Dose up-titration was required for 
6 subjects (13.95%) on oxaceprol and 7 (19.44%) on 
tramadol, this difference again being statistically 
nonsignificant (P = 0.555) 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6302694/table/T1/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6302694/table/T2/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6302694/figure/F2/
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Table 2 Western Ontario and McMaster Universities Osteoarthritis Index score changes in the study 
groups 

Group Baseline First Follow-
up 

Second Follow-
up 

End of Study 

WOMAC (Pain) 
    

Oxaceprol (n=43) 316.1 ± 59.51 277.5 ± 67.69* 247.5 ± 72.0* 203.9 ± 83.09* 
Tramadol (n=36) 319.2 ± 70.07 285.3 ± 79.22* 255.3 ± 91.51* 225.5 ± 107.50* 

Mean Difference -3.08 (-32.11 to 
25.95) 

-7.80 (-40.71 to 
25.11) 

-7.79 (-44.44 to 
28.85) 

-21.67 (-62.74 
to 19.40) 

WOMAC 
(Stiffness) 

    

Oxaceprol (n=43) 35.3 ± 11.12 29.9 ± 12.82* 25.1 ± 13.66* 21.4 ± 12.6* 
Tramadol (n=36) 34.0 ± 8.88 29.5 ± 11.75* 27.1 ± 14.02* 25.1 ± 13.47* 
Mean Difference 1.35 (-5.32 to 

5.93) 
0.40 (-5.15 to 
5.96) 

-1.99 (-7.89 to 
3.90) 

-3.64 (-9.41 to 
2.13) 

WOMAC (Physical 
Function) 

    

Oxaceprol (n=43) 1101.3 ± 
168.45 

990.0 ± 194.1* 888.6 ± 217.15* 780.8 ± 240.58* 

Tramadol (n=36) 1115.6 ± 
210.94 

1012.2 ± 
236.43* 

918.6 ± 275.15* 825.7 ± 297.35* 

Mean Difference -14.26 (-99.26 
to 70.74) 

-22.19 (-118.63 
to 74.24) 

-29.98 (-140.29 
to 80.33) 

-45.54 (-166.04 
to 74.97)      

 
 

 
 Figure 1 Patient's Clinical Global Impression rating at final study visit. Bar heights denote counts. The 

difference in distribution is not significant statistically (P = 0.080) 
 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6302694/figure/F3/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6302694/figure/F3/


 
  

International Journal of Current Pharmaceutical Review and Research           e-ISSN: 0976-822X, p-ISSN: 2961-6042 
 

Raj et al.                                         International Journal of Current Pharmaceutical Review and Research  

791   

 

Figure: 3 Rescue medication requirement over the whole study period in the study arms. Bar heights 
correspond to mean while error bars denote standard deviation. The difference is not significant 

statistically (P = 0.175) 
 
Adverse events were reported for 18 patients out of 
the 91 initially recruited – 10 subjects had multiple 
complaints. However, there were no significant 
changes in weight, pulse rate, blood pressure and 
laboratory safety parameters. Treatment-emergent 
events encountered numbered 6 in the oxaceprol arm 
(commonest dizziness in 2 instances) and 22 in the 
tramadol arm (the most common nausea and 
dizziness in 6 instances each). There were 3 reports 
of mild maculopapular rash with tramadol and 1 
with oxaceprol. None of the adverse events were 
severe in nature, but 4 subjects withdrew consent 
owing to this reason after the start of treatment, all 
belonging to tramadol arm. There were no 
hospitalizations owing to adverse events. 
Compliance was good to excellent in over 80% 
subjects in both study arms (P = 0.985). 

Discussion 

Osteoarthritis, the most common cause of arthralgia 
in adults, is predominantly associated with loss of 
joint cartilage. NSAIDs can provide effective pain 
relief, but their extended use carries the risk of 
serious ADRs. Repeated efforts to develop agents 
that can protect synovial cartilage from erosion or 
stimulate cartilage repair have not met with major 
success so far and the few drugs that are marketed as 
chondroprotective agents, such as diacerein or 
glucosamine, have modest efficacy at best, relieving 

symptoms but not really arresting joint space 
narrowing. [14] Therefore, it is important to explore 
new agents for symptom relief and joint protection. 
Oxaceprol was introduced about 30 years ago and is 
used widely in France and Germany for the 
management of osteoarthritis. Bauer et al. [11] 
compared oxaceprol (200 mg thrice daily) with 
diclofenac (25 mg thrice daily) over 3 weeks in a 
multicentre, randomized, double-blind, study in 
Germany. Joint function, evaluated by Lequesne's 
indices, improved clinically in both treatment arms. 
In both groups VAS score for pain was reduced 
nearly 50%, joint mobility improved nearly 60% and 
pain-free walking period more than doubled. 
Differences between groups were not significant. 
The incidence of ADRs was similar in both groups 
but oxaceprol induced milder symptoms. In another 
double-blind RCT, Herrmann et al. [12] compared 
oxaceprol 400 mg thrice daily with diclofenac 50 mg 
thrice daily over 3 weeks in knee and hip 
osteoarthritis. Again, the drugs were comparable 
with respect to Lequesne's indices, joint mobility, 
VAS scores for pain and pain-free walking time, but 
oxaceprol was better tolerated. Since the placebo 
component can be strong in the response to 
osteoarthritis treatment, Krüger et al.13 conducted 
placebo-controlled trial of oxaceprol 400 mg thrice 
daily in painful and radiologically confirmed knee or 
hip osteoarthritis. The primary endpoint was pain 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6302694/figure/F3/
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following exercise, and at the end of the 3-week 
treatment period, oxaceprol showed clear superiority 
over placebo in this regard. The safety and 
tolerability showed no statistically significant 
difference between oxaceprol and placebo. 
Oxaceprol is yet to achieve widespread use in India, 
and its effect has not been studied in head-to-head 
comparison with tramadol. The latter is a relatively 
weak μ-opioid receptor agonist that is used as an 
analgesic in a variety of indications. There is good 
evidence that in osteoarthritis, tramadol taken for up 
to 3 months may decrease pain, reduce stiffness, and 
improve function and overall well-being. [15,16] 
Although tramadol may cause ADRs such as nausea, 
vomiting, dizziness, and constipation, these are dose 
limiting in only a small proportion of patients and 
tramadol is devoid of the serious reactions and the 
abuse potential of potent opioids. Although 
comparisons of oxaceprol with NSAIDs are also 
limited, we selected tramadol because it is being 
increasingly used for osteoarthritis management in 
India and unlike NSAIDs are not likely to cause 
gastrointestinal, renal or bleeding problems on 
extended use. Our results show that the efficacy and 
tolerability of oxaceprol are comparable to tramadol. 
Unlike the other studies cited, treatment period, in 
this case, was longer at 12 weeks, suggesting that the 
benefits of oxaceprol are not transient but persist 
with therapy. The drugs were equivalent in 
improving pain, stiffness and physical function 
components of WOMAC at all follow-up visits. The 
CGI scores were also comparable. These outcome 
measures were chosen in line with the current 
standards for osteoarthritis clinical studies. Adverse 
events were fewer in the oxaceprol group, though 
the event counts did not differ statistically. The 
tolerability is reflected in the satisfactory adherence 
rate. The present study has its share of limitations. 
Osteoarthritis is a chronic disease and study duration 
of 12 weeks, though extended compared to earlier 
studies, is not enough to establish long-term safety 
and efficacy. We are unable to comment on drug 
efficacy in advanced osteoarthritis as these patients 
were excluded from the study and whether benefits 
will be sustained after drug withdrawal as we did not 
follow-up subjects beyond 12 weeks. It is also 
important to note that the study was powered to pick 
up a difference in 30 on VAS scale in WOMAC pain 
score component between the groups. This margin 
was chosen based on the principles followed in an 
earlier pivotal study13 but was less ambitious than 
the 10 mm margin used in that study. There were 
observed differences but these being smaller than 30 
were not picked up as statistically significant. We 
designed the study conventionally and not as an 
inferiority trial, and therefore, there will be some 
reservation statistically over our conclusion. Finally, 
this study has looked at symptom relief and 
functional improvement but not at the impact on 
disease progression, which is the reason why we did 

not utilize any radiological grading of disease 
severity. 

Conclusion 

Despite the limitations, we can conclude that the 
efficacy and tolerability of oxaceprol were 
comparable to that of tramadol and the drug can be 
considered as an alternative to low-potency opioids 
in the management of knee osteoarthritis. Further 
studies are required to explore clinical utility in 
osteoarthritis at other locations and potential 
chondroprotective action. 

References 

1. da Costa BR, Reichenbach S, Keller N, et al. 
Effectiveness of non-steroidal anti-
inflammatory drugs for the treatment of pain in 
knee and hip osteoarthritis: a network meta-
analysis. Lancet. 2017;390(10090). 

2. Altman RD, Hochberg M, Moskowitz RW, 
Schnitzer T. Recommendations for the medical 
management of osteoarthritis of the hip and 
knee: 2000 update. Arthritis Rheum. 2000;43 
(9):1905-1915. 

3. Zegota A, Sajewicz W, Gajda J. The anti-
inflammatory activity of oxaceprol, a leukocyte 
infiltration inhibitor, in osteoarthritis: a 
randomized, double-blind, placebo-controlled 
trial. Osteoarthritis Cartilage. 2001;9(1):11-18. 

4. Rainsford KD. Anti-inflammatory drugs in the 
21st century. Subcell Biochem. 2007;42:3-27. 

5. Petersson IF, Boegård T, Svensson B, et al. 
Early response to oxaceprol treatment in 
patients with osteoarthritis of the knee: a 
placebo-controlled study. J Int Med Res. 2006; 
34 (6):608-617. 

6. Grond S, Sablotzki A. Clinical pharmacology of 
tramadol. Clin Pharmacokinet. 2004;43 (13) 
:879-923. 

7. Malonne H, Lohi D, Staquet M, et al. Tramadol 
in post-therapeutic neuralgia: a double-blind, 
randomized trial. Eur J Pain. 20 01;5(1):97-102. 

8. Harati Y, Gooch C, Swenson M, et al. Double-
blind randomized trial of tramadol for the 
treatment of the pain of diabetic neuropathy. 
Neurology. 1998;50(6):1842-1846. 

9. Lequesne M, Mery C, Samson M, Gérard P. 
Comparison between oxaceprol, a new anti-
inflammatory agent, and placebo in the 
treatment of knee osteoarthritis. Clin 
Rheumatol. 2005;24(5):528-534. 

10. Pavelka K, Trc T, Kaspřík K. Oxaceprol in the 
treatment of knee osteoarthritis: a randomized, 
double-blind, placebo-controlled study. Curr 
Med Res Opin. 2010;26(4):901-908. 

11. Bauer HW, Klasser M, von Hanstein KL, 
Rolinger H, Schladitz G, Henke HD, et al. 
Oxaceprol is as effective as diclofenac in the 
therapy of osteoarthritis of the knee and hip. 
Clin Rheumatol. 1999;18:4–9.  



 
  

International Journal of Current Pharmaceutical Review and Research           e-ISSN: 0976-822X, p-ISSN: 2961-6042 
 

Raj et al.                                         International Journal of Current Pharmaceutical Review and Research  

793   

12. Herrmann G, Steeger D, Klasser M, Wirbitzky 
J, Fürst M, Venbrocks R, et al. Oxaceprol is a 
well-tolerated therapy for osteoarthritis with 
efficacy equivalent to diclofenac. Clin 
Rheumatol. 2000;19:99–104.  

13. Krüger K, Klasser M, Mössinger J, Becker U. 
Oxaceprol – A randomised, placebo-controlled 
clinical study in osteoarthritis with a non-
conventional non-steroidal anti-inflammatory 
drug. Clin Exp Rheumatol. 2007;25:29–34.  

14. Kongtharvonskul J, Anothaisintawee T, 
McEvoy M, Attia J, Woratanarat P, 
Thakkinstian A. Efficacy and safety of 

glucosamine, diacerein, and NSAIDs in 
osteoarthritis knee: A systematic review and 
network meta-analysis. Eur J Med Res. 2015; 
20:24.  

15. Smith SR, Deshpande BR, Collins JE, Katz JN, 
Losina E. Comparative pain reduction of oral 
non-steroidal anti-inflammatory drugs and 
opioids for knee osteoarthritis: Systematic 
analytic review. Osteoarthritis Cartilage. 2016; 
24:962–72. 

16. Cepeda MS, Camargo F, Zea C, Valencia L. 
Tramadol for osteoarthritis. Cochrane Database 
Syst Rev. 2006;3:CD005522. 

 


