
Summary 
Objective. Knee osteoarthritis (KOA) is a progressive joint dis-

order that significantly impairs patients’ quality of life. Effective 
long-term management of KOA remains challenging due to limited 
pharmacological options and associated adverse effects. This 
monocentric, retrospective observational study evaluated the effi-
cacy and safety of a fixed-dose tramadol/paracetamol combination 
(75/650 mg) in alleviating pain in patients with grade I-II KOA 
according to the Kellgren-Lawrence classification. 

Methods. A total of 30 patients treated for 15 days were 
assessed using the Numerical Rating Scale for pain, the Western 
Ontario and McMaster Universities Osteoarthritis Index for func-
tional impairment, and the Pittsburgh Sleep Quality Index for sleep 
quality.  

Results. Results showed a 30% and 50% pain reduction in 86% 
and 43% of patients, respectively, alongside significant improve-
ments in functional mobility and sleep quality. Adverse events, 
including nausea, itching, and sleepiness, occurred in 10% of 
patients and did not necessitate treatment discontinuation. Efficacy 
was consistent across demographic and clinical subgroups, possi-
bly suggesting broad treatment applicability.  

Conclusions. While the findings could support tramadol/parac-
etamol as a safe and effective first-line therapy for KOA, reinforc-
ing its role in optimizing KOA management strategies, limitations 
such as the small sample size and lack of a control group highlight 
the need for further research.  

 
 

Introduction 
Osteoarthritis (OA) is a progressive joint disorder representing 

the primary cause of disability in adults (1). It is characterized by 
the gradual deterioration of articular cartilage, associated with 

remodeling and deformity of the articular surfaces in advanced 
stages (2-4). OA progression results in severe symptoms such as 
joint pain, stiffness, swelling, functional impairment, and joint 
noises like cracking or grinding during movement (5, 6), leading to 
impaired mobility, mood, and sleep, and ultimately diminishing 
patients’ overall quality of life (QoL) (7). Additionally, OA often 
coexists with cardiovascular and metabolic diseases (8-10), thus 
being associated with an elevated risk of mortality (11). 

OA affects an estimated 250 million people worldwide (1, 12), 
predominantly targeting major weight-bearing joints. Among its 
forms, knee osteoarthritis (KOA) is particularly prevalent and dis-
abling (7, 13-15). Approximately 13% of women and 10% of men 
aged 60 and older experience symptomatic KOA, with prevalence 
rising to 40% in those over 70 (16, 17). These rates are projected 
to increase with longer life expectancy and the growing prevalence 
of obesity, two major risk factors for OA (1). 

Currently, OA has no cure, and its management remains a sig-
nificant clinical challenge, particularly over the long term (18, 19). 
A multidisciplinary approach is required, with pharmacological 
treatments often necessary to alleviate pain, maintain mobility, and 
ensure a satisfactory QoL (20-24). Current first-line pharmacolog-
ical options refer to oral or topical non-steroidal anti-inflammatory 
drugs (NSAIDs), opioids, and paracetamol (25, 26). Despite their 
effectiveness, prolonged NSAIDs are associated with risks of gas-
trointestinal, renal, and cardiovascular adverse effects, particularly 
in older adults or patients with comorbid conditions (27, 28). 
Similarly, single treatments with opioids and paracetamol at high 
doses can induce adverse effects such as addiction and hepatic tox-
icity or cardiovascular events, respectively (28, 29). 

The combination of tramadol, the most commonly prescribed 
opioid for OA, with paracetamol is endorsed by the World Health 
Organization’s pain ladder for pain management (1). This 
approach has emerged as a safe and effective strategy in alleviating 
OA-related pain (25, 30), utilizing the complementary opioid and 
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non-opioid analgesic properties to reduce pain intensity while 
maintaining tolerability (30). The combination offers the advan-
tage of lower individual doses of each drug, effectively mitigating 
the risk of side effects associated with either component (26, 30). 
For these reasons, tramadol/paracetamol is increasingly suggested 
as a preferred choice over NSAIDs, particularly for patients with 
contraindications to NSAID use or increased risk of adverse effects 
(26, 28).  

Evidence from preclinical and clinical studies demonstrated 
the efficacy and safety of oral administration of fixed-dose tra-
madol/paracetamol for alleviating pain, but real-world evidence is 
still needed to robustly confirm the safety and performance of this 
approach in OA patients (18).  

This study aims to contribute to filling this knowledge gap 
through the evaluation of real-world data on the efficacy and safety 
of tramadol/paracetamol therapy in the management of pain asso-
ciated with KOA. Insights gained from this study will contribute to 
optimizing treatment strategies for improved pain control and QoL 
in this patient population. 

 
 

Materials and Methods 

Study design 
This is a non-profit, monocentric, retrospective, observational 

clinical investigation conducted at the Local Health Rheumatology 
Unit of the San Paolo Hospital ASL Roma 4 (Rome, Italy). The 
study received approval from the Ethical Committee (protocol 
number C 0.1 RSO ID 2249) and was performed in accordance 
with the required regulatory specifications, in compliance with the 
Declaration of Helsinki and the ICH-Good Clinical Practice. 

Patients 
The study analyzed the clinical records of patients suffering 

from symptomatic KOA and treated between November 2023 and 
June 2024 for moderate to severe pain with oral tablets of tra-
madol/paracetamol (Italfarmaco S.p.A., Milan, Italy) combination 
at the fixed dose of 75/650 mg/day for 15 consecutive days and in 
accordance with the approved indications for the drug. The select-
ed clinical records referred to patients classified as grade I-II 
according to the Kellgren-Lawrence (KL) scale based on X-ray 
imaging assessment, with grade 0 signifying no presence of OA 
and grade IV indicating severe OA (31).  

Baseline data included age, disease duration, sex, baseline 
medication use, and the presence of cardiometabolic multimorbid-
ity, defined as the presence of two or more of the following condi-
tions: hypertension, type II diabetes, and dyslipidemia, assessed 
through prior medical diagnoses. These characteristics provided a 
comprehensive profile of the study population, ensuring a detailed 
evaluation of treatment effects across a range of patient demo-
graphics and clinical backgrounds, including the co-occurrence of 
cardiometabolic multimorbidity. 

Patients were eligible for inclusion in the analysis if they met 
all the following criteria: adults aged 18 years or older, diagnosed 
with moderate pain [Numerical Rating Scale (NRS)≥6], grade I-II 
KOA as assessed using the KL scale, and treated with a fixed-dose 
(75/650 mg) combination of tramadol/paracetamol between 
November 2023 and June 2024. Additional requirements for inclu-
sion referred to the absence of hypersensitivity to tramadol and 
paracetamol, of a history of substance dependence, of epilepsy not 
controlled by the relevant treatment, of treatment with monoamine 

oxidase inhibitors in the 2 weeks following the discontinuation of 
their administration, or active malignancies, and the ability to pro-
vide informed consent. 

Objectives and outcome measures 
The primary objective of this study was to evaluate the effica-

cy of the tramadol/paracetamol (75/650 mg) fixed combination in 
reducing pain intensity among the selected adult patients. Pain was 
assessed using the NRS, a widely utilized tool for quantifying 
patient-perceived pain intensity (32, 33). The NRS requires 
patients to rate their pain on a scale from 0 to 10, where 0 indicates 
no pain and 10 represents the worst imaginable pain. Pain intensity 
was measured at baseline (day 0) and after 15 days of continuous 
treatment (day 15). The primary endpoint was evaluated by com-
paring NRS scores at baseline and follow-up. Moreover, the num-
ber of patients showing a reduction of at least 50% in NRS pain 
scores was assessed.  

The study included several secondary endpoints to comprehen-
sively evaluate the effects of the therapy. Assessment of symptoms 
and functional disability was evaluated through the Western 
Ontario and McMaster Universities Osteoarthritis Index 
(WOMAC) (34, 35). This tool includes 24 items divided into three 
subscales: pain (5 items on intensity during specific activities), 
stiffness (2 items assessing intensity in different circumstances), 
and functionality (17 items evaluating difficulty performing daily 
activities). Responses were recorded according to a Likert scale 
ranging from 0 (no symptom) to 4 (severe intensity or difficulty). 
Pain response was also analyzed after stratification of the dataset 
according to patient sex, duration of the disease, intended as the 
time elapsed since KOA diagnosis and symptom onset, and pres-
ence of cardiometabolic multimorbidity. Sleep quality was another 
secondary outcome evaluated as an indirect measure of overall 
QoL and assessed using the Pittsburgh Sleep Quality Index (PSQI) 
(36, 37). The PSQI was administered at baseline (day 0) and after 
15 days of treatment to track improvements. All potential side 
effects were documented to determine the safety profile of the 
treatment.  

Statistical analyses 
The sample size was defined before the beginning of the study 

based on the detection of potential differences between pre- and 
post-treatment in terms of pain response rate. In our cohort, the 
response rate was estimated to range between 75% and 90%, with 
a maximum expected difference of 50% between pre- and post-
treatment. The calculation was conducted considering a bilateral 
Wilcoxon signed-rank test with a 5% probability of type I statisti-
cal error to achieve a statistical power of 80%. A sample of 35 
patients was estimated to be sufficient to reach the expected statis-
tical power. If the sample size was not met, a post-hoc power 
analysis was performed to calculate the actual statistical power of 
the test for the primary endpoint. 

Data were expressed as median values and interquartile ranges 
for continuous variables, while frequencies were used for categor-
ical data as appropriate. Variations from baseline to follow-up of 
continuous variables were analyzed by means of Wilcoxon signed-
rank tests. To reduce the possibility of a statistical error due to 
regression to the mean, analysis of the primary endpoint was 
repeated after exclusion of extreme values. Differences in demo-
graphic continuous and categorical variables between patients 
showing a reduction of at least 50% in NRS and the remainder 
were analyzed through Mann-Whitney tests for nonparametric dis-
tributions or chi-square tests, respectively. A multivariate logistic 
regression was performed as an explorative analysis to investigate 
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which of the demographic characteristics could be associated with 
the primary outcome. Odds ratios were calculated with 95% confi-
dence intervals. Statistical significance was considered with α at 
5%. Analyses were performed using SPSS Statistics v. 27 (IBM 
Corp., Armonk, N.Y., USA). 

 
 

Results 

Patient characteristics 
After screening, 30 patients were included in the analysis. 

Demographic characteristics of included patients and clinical 
assessment at baseline are reported in Table 1. Patients were equal-
ly distributed between males and females and had a median age of 
64 (59-71) years. The median weight and height of the patients 
were 75 (67-84) kg and 168 (158-172) cm, respectively. 
Cardiometabolic comorbidities were present in 43% of the patients 
(13/30), while 47% (14/30) were smokers. Depression was report-
ed in 30% of the patients (9/30). The median time since diagnosis 
was 60 (56-64) months, coinciding with the median time since 
symptom onset, with a median symptom duration of 3 (1-6) years.  

Baseline scores indicated moderate pain, impaired functional 
mobility, and sleep quality (Table 1), reflecting the burden of OA-
related symptoms and their impact on patients’ QoL. 

Primary and secondary endpoints 
The reduction in NRS from baseline [6 (5-7)] to follow-up [4 

(2-5)] was significant (p=0.03), with a calculated post-hoc statisti-
cal power of 99% (Figure 1). Overall, 86% of patients (26/30) 
showed a pain reduction of at least 30% and 43% (13/30) of 
patients achieved pain reduction of at least 50% at follow-up, with 
a significant decrease of NRS scores from baseline [6 (5-7)] to fol-
low-up [2 (1-3)] (p<0.001, Figure 2). Analyses repeated after the 
exclusion of extreme values (min=2, max=9) confirmed a signifi-
cant reduction in NRS scores in both the entire cohort (p=0.038) 
and the subgroup of patients achieving at least a 50% reduction 
(p<0.001).  Significant improvements were also observed in both 
WOMAC total score from baseline [49 (41-52)] to follow-up [36 
(26-41)] (p=0.03) and the subscale scores for pain from baseline 
[10 (8-13)] to follow-up [7 (5-9)] (p=0.02), stiffness from baseline 

                Article

Table 1. Demographic characteristics of the included patients and 
anamnestic/clinical data at baseline. Continuous variables are summa-
rized as median [interquartile range] and categorical variables as 
absolute and relative frequencies. Baseline scores for pain according to 
the Numeric Scale Rating, functional disability according to the Western 
Ontario and McMaster Universities Index, and sleep quality according 
to the Pittsburgh Sleep Quality Index are also reported. Co-occurrence 
of cardiometabolic disease was defined if at least two among hyperten-
sion, type II diabetes and dyslipidemia were diagnosed.  

Characteristic (n=30)                    Median [IQR] / n (%) 

Age (years)                                                          64 [59-71] 
Sex                                                                                 
    Male                                                                   15 (50) 
    Female                                                               15 (50) 
Weight (kg)                                                         75 [67-84] 
Height (cm)                                                      168 [158-172] 
Cardiometabolic disease                                              
    Yes                                                                  13 (43.33) 
    No                                                                   17 (56.67) 
Smoking                                                                       
    Yes                                                                  14 (46.67) 
    No                                                                   16 (53.33) 
Depression                                                                    
    Yes                                                                      9 (30) 
    No                                                                      21 (70) 
Symptom duration (years)                                     3 (1-6) 
Diagnosis (years)                                                60 [56-64] 
Baseline NRS score                                               6 [5-7] 
Baseline WOMAC score                                              
    Total                                                                49 [41-52] 
    Pain                                                                  10 [8-13] 
    Stiffness                                                             5 [4-6] 
    Physical function                                            28 [25-34] 
Baseline PSQI score                                             9 [7-14] 
IQR, interquartile range; NRS, Numeric Scale Rating; WOMAC, Western Ontario and 
McMaster Universities Osteoarthritis Index; PSQI, Pittsburgh Sleep Quality Index. 
 

Figure 2. Outcome of pain according to the Numeric Rating Scale 
(NRS) at baseline and 15-day follow-up in patients showing at 
least 50% pain reduction. Data are reported as median and 
interquartile range (IQR). The p-value (p) of the test is shown 
above the bars.

Figure 1. Outcome of pain according to the Numeric Rating Scale 
(NRS) at baseline and 15-day follow-up. Data are reported as 
median and interquartile range (IQR). The p-value (p) of the test is 
shown above the bars.
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[5 (4-6)] to follow-up [2 (1-4)] (p=0.04) and physical function 
from baseline [28 (25-35)] to follow-up [22 (18-30)] (p=0.04) 
(Figure 3). Significant amelioration of sleep quality according to 
the PSQI was also observed from baseline [9 (7-14)] to follow-up 
[7 (5-9)] (p<0.046) (Figure 4). 

There were no statistically significant differences in demographic 
or clinical variables (e.g., age, sex, weight, disease duration, depres-
sion, or cardiometabolic profile) between patients showing pain 
reduction ≥50% and the remaining ones (p>0.05) (Table 2). The 

explorative multivariate logistic regression analysis, including age, 
sex, weight, disease duration, and cardiometabolic comorbidity as 
predictors, found no significant result (p>0.05), as detailed in Table 2. 

Safety 
Adverse events occurred in 3 patients (10%) and consisted of 

nausea, itching, and sleepiness. None of the patients experiencing 
adverse events required medical intervention or hospitalization. 
None of them suspended the treatment. 
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Table 2. Output of the analyses performed to analyze differences in demographic and clinical data between patients showing a reduction of at 
least 50% and patients showing a reduction <50% in Numeric Scale Rating pain scores. Continuous variables are presented as median [IQR], 
and categorical variables as absolute and relative frequencies. Results of the multivariate logistic regression considering frequency of patients 
with pain reduction ≥50% or <50% as the dependent variable are also shown, indicating the odds ratio and the 95% confidence interval. 

Variable                                Category                   Pain reduction ≥50% (n=13)              Pain reduction <50% (n=17)                 p 
                                                                                       median [IQR] / n (%)                          median [IQR] / n (%)                         

Age (years)                                                                                            64 [53-78]                                                      64 [60-70]                                    0.93a 
Weight (kg)                                                                                           73 [70-90]                                                      78 [67-80]                                    0.46a 
Disease duration (years)                                                                          4 [2-6]                                                            3 [1-6]                                       0.61a 
Disease duration categories       <5 years                                               8 (26.7)                                                          11 (36.7)                                     1.00b 
                                                    >5 years                                               5 (16.7)                                                            6 (20)                                             
Cardiometabolic disease            Yes                                                       8 (26.7)                                                           7 (23.3)                                      0.46b 
                                                    No                                                        5 (16.7)                                                          10 (33.3)                                          
Depression                                  Yes                                                        3 (10)                                                              6 (20)                                        0.75b 
                                                    No                                                       10 (33.3)                                                         11 (36.7)                                           
                                                                                                                             OR [95% CI] 

Sex                                              Male (ref.)                                                –                                  – 
                                                    Female                                                                              0.40 [0.08-1.91]                                                                   0.25d 
Cardiometabolic disease            No (ref.)                                                    –                                  – 
                                                    Yes                                                                                    0.48 [0.09-2.69]                                                                   0.40d 
Age (years)c                                                                                                                          1.02 [0.92-1.13]                                                                   0.74d 
Weight (kg)c                                                                                                                         1.02 [0.95-1.10]                                                                   0.52d 
Disease duration (years)c                                                                                                     1.00 [0.99-1.00]                                                                   0.44d 
aMann-Whitney test; bChi-square test; cfor every one-unit increase; dmultivariate logistic regression; OR, odds ratio; CI, confidence interval. 

Figure 3. Outcomes of the Western Ontario and McMaster 
Universities Osteoarthritis Index (WOMAC) score for pain, stiff-
ness, and physical functionality at baseline and 15-day follow-up. 
Data are reported as median and interquartile range (IQR). The p-
value (p) of the test conducted on each sub-score is shown above 
the bars.

Figure 4. Outcome of sleep quality according to the Pittsburgh 
questionnaire at baseline and 15-day follow-up. Data are reported 
as median and interquartile range (IQR). The p-value (p) of the test 
is shown above the bars.



Discussion and Conclusions 
Results from the present study indicate that oral administration 

of tramadol/paracetamol 75/650 mg is safe and effective for man-
aging pain in patients with KOA staged as grade I-II according to 
the KL scale, possibly suggesting an improvement in the overall 
QoL. Pain relief measured through NRS was meaningful, with 
43% of patients achieving at least a 50% reduction in pain intensity 
and almost 90% of patients achieving at least 30% pain reduction. 
These results are in line with previous studies reporting the admin-
istration of tramadol/paracetamol at comparable doses (38-41) and 
underscore the possible clinical benefit provided by the treatment, 
as 20% pain reduction already represents a clinically important dif-
ference (42). The effectiveness of the analgesic effect is even more 
notable considering the short treatment duration (15 days). Other 
trials corroborate early pain relief after tramadol/paracetamol com-
bination, reporting pain reduction even after 5-10 days of treatment 
in patients experiencing OA flares (43). However, this is the first 
report highlighting that almost half of the treated patients had their 
pain intensity halve within 15 days. Altogether, these findings can 
support the utility of tramadol/paracetamol for short-term symp-
tom management in KOA (and particularly at early stages), poten-
tially offering a bridge to longer-term interventions such as physi-
cal therapy (44). 

The improvements in functional disability and sleep quality 
observed from our analysis possibly suggest potential multifaceted 
benefits of the analgesic therapy combination. Similar results were 
reported in other studies showing improvements in WOMAC 
scores and sleep disturbance in KOA patients after administration 
of tramadol/paracetamol (38, 45). Although no universally accept-
ed minimal clinically important difference threshold exists for the 
WOMAC scale, a reduction of 13 points in the total score, of 3 
points for both pain and stiffness, and of 6 points for functional 
sub-score observed in this study could already suggest a clinically 
relevant benefit of the intervention (46-48). Functional impairment 
and sleep disturbances are primary drivers of reduced QoL in OA, 
creating a cycle of pain, inactivity, fatigue, low self-esteem, and 
even depression (49-54). Therefore, the fast analgesic effect of tra-
madol/paracetamol may prevent a clinical drift extending beyond 
the mere sphere of physical pain and disability (55). Although 
these results are only explorative in nature and need to be interpret-
ed with caution, they contribute to widening clinical evidence on 
the benefits of the treatment, which can be explored in future trials.  

Our study also suggests that tramadol/paracetamol treatment 
efficacy could be uniform across demographic and clinical sub-
groups, in line with results by other authors (45). Neither age, sex, 
weight, nor co-occurrence of cardiometabolic morbidities influ-
enced the likelihood of achieving the primary outcome. This result 
could lend evidence to the broad applicability of the 
tramadol/paracetamol combination for diverse patient populations. 
However, these secondary endpoints should be considered as pure-
ly exploratory too and need to be interpreted with caution.   

The pharmacological rationale for the efficacy observed in this 
study probably lies in the complementary mechanisms of tramadol 
and paracetamol. Tramadol acts as a weak opioid agonist, engag-
ing μ-opioid receptors and modulating monoaminergic neurotrans-
mission by inhibiting serotonin and norepinephrine reuptake (56). 
This dual action provides effective relief for both nociceptive and 
neuropathic components of pain (57, 58). Paracetamol, on the 
other hand, exerts its effects peripherally by inhibiting 
prostaglandin synthesis and centrally through serotonergic path-
ways (59). The synergistic action of tramadol and paracetamol 

enables robust analgesia at lower doses of each drug, thereby min-
imizing the risk of dose-dependent side effects (30). The possibil-
ity of titration protocols further enhances tolerability, thereby 
improving compliance and the overall effect of the treatment (60, 
61). 

Dosage of 75/650 mg showed favorable safety outcomes, with 
mild adverse events reported in 10% of patients, none requiring 
treatment discontinuation, in line with a low incidence of adverse 
events due to tramadol/paracetamol administration (38). 
Importantly, no signs of opioid addiction were observed in the 
included patients, indicating that this side effect may primarily 
affect individuals with a predisposition.  

Even though the favorable safety profile of tramadol/paraceta-
mol combination could be superior to NSAID-based treatments or 
alternative opioid combinations (38), we underline the need to tai-
lor treatment strategies to individual patient profiles and disease 
stages (62). Previous studies, for instance, demonstrated that tra-
madol/paracetamol could be preferred to NSAIDs, particularly in 
patients at risk of gastrointestinal, cardiovascular, or renal compli-
cations (43, 45). Our analysis may be useful to assess more com-
prehensively the safety profile of tramadol/paracetamol treatment 
in patients suitable for this approach. 

The limitations of the study refer to the small sample size, the 
retrospective design, the lack of a control group, and the short fol-
low-up period, which reduce the possibility of drawing definitive 
conclusions about the long-term efficacy and safety of the treat-
ment. The absence of a control group prevents a direct demonstra-
tion of the treatment efficacy over changes that could instead be 
attributed to a placebo effect, a natural attenuation of symptoms, or 
a regression to the mean phenomenon over time. Moreover, it lim-
its the possibility of comparing treatment performance against 
standard therapies, such as NSAIDs or other opioid combinations, 
in the study population. A further limitation refers to the possible 
occurrence of multiplicity in the analysis of secondary endpoints, 
which could have increased the risk of type I error and led to mis-
interpretation. For this reason, secondary endpoints should be only 
considered explorative in nature, and results need to be interpreted 
with caution.  

In conclusion, this study suggests that the fixed-dose tra-
madol/paracetamol combination could be an effective alternative 
in reducing pain, improving functional mobility, and enhancing 
sleep quality in patients with mild KOA. The favorable safety pro-
file and consistent effectiveness across patient subgroups could 
support its value as a first-line pharmacological treatment. These 
findings, combined with the mechanistic rationale for the drug’s 
efficacy, suggest that integrating the fixed-dose tramadol/paraceta-
mol treatment into clinical practice could offer a practical and 
well-tolerated option for addressing the multifaceted challenges of 
KOA management.  

 
 

References 
  1. Hunter DJ, March L, Chew M. Osteoarthritis in 2020 and 

beyond: a Lancet Commission. Lancet 2020; 396: 1711-2. 
  2. Laslett LL, Pelletier JP, Cicuttini FM, Jones G, Martel-Pelletier 

J. Measuring disease progression in osteoarthritis. Curr Treat 
Options in Rheum 2016; 2: 97-110.  

  3. Nilsdotter A, Bremander A. Measures of hip function and 
symptoms: Harris Hip Score (HHS), Hip Disability and 
Osteoarthritis Outcome Score (HOOS), Oxford Hip Score 
(OHS), Lequesne Index of Severity for Osteoarthritis of the 

[page 26]                                         [Reumatismo - The Italian Journal of Rheumatology 2025; 77:1872]

                Article



Hip (LISOH), and American Academy of Orthopedic Surgeons 
(AAOS) Hip and Knee Questionnaire. Arthritis Care Res 2011; 
63: S200-7.  

  4. Altman R, Alarcón G, Appelrouth D, Bloch D, Borenstein D, 
Brandt K, et al. The American College of Rheumatology crite-
ria for the classification and reporting of osteoarthritis of the 
hip. Arthritis Rheum 1991; 34: 505-14.  

  5. Felson DT, Neogi T, Zhang Y. Osteoarthritis: new insights. Part 
1: the disease and its risk factors. Ann Intern Med 2000; 133: 
635-46 

  6. Alshami AM. Knee osteoarthritis related pain: a narrative 
review of diagnosis and treatment. Int J Health Sci 2014; 8: 85-
104. 

  7. Zhang Y, Jordan JM. Epidemiology of osteoarthritis. Clin 
Geriatr Med 2010; 26: 355-69.  

  8. Magnusson K, Turkiewicz A, Dell’Isola A, Englund M. Shared 
genetic factors between osteoarthritis and cardiovascular dis-
ease may underlie common etiology. Nat Commun 2024; 15: 
9569.  

  9. Wei G, Lu K, Umar M, Zhu Z, Lu WW, Speakman JR, et al. 
Risk of metabolic abnormalities in osteoarthritis: a new per-
spective to understand its pathological mechanisms. Bone Res 
2023; 11: 63. 

10. Ruscitti P, Di Muzio C, Conforti A, Di Cola I, Pavlych V, 
Navarini L, et al. Cardiometabolic multimorbidity may identi-
fy a more severe subset of rheumatoid arthritis, results from a 
“real-life” study. Medicine 2023; 102: e33362.  

11. Hall AJ, Stubbs B, Mamas MA, Myint PK, Smith TO. 
Association between osteoarthritis and cardiovascular disease: 
Systematic review and meta-analysis. Eur J Prev Cardiol 2016; 
23: 938-46. 

12. Hu Y, Chen X, Wang S, Jing Y, Su J. Subchondral bone 
microenvironment in osteoarthritis and pain. Bone Res 2021; 
9: 20.  

13. Azzini GOM, Santos GS, Visoni SBC, Azzini VOM, Santos 
RGD, Huber SC, et al. Metabolic syndrome and subchondral 
bone alterations: the rise of osteoarthritis - a review. J Clin 
Orthop Trauma 2020; 11: S849-55.  

14. Chen D, Shen J, Zhao W, Wang T, Han L, Hamilton JL, et al. 
Osteoarthritis: toward a comprehensive understanding of 
pathological mechanism. Bone Res 2017; 5: 16044.  

15. Cross M, Smith E, Hoy D, Nolte S, Ackerman I, Fransen M, et 
al. The global burden of hip and knee osteoarthritis: estimates 
from the global burden of disease 2010 study. Ann Rheum Dis 
2014; 73: 1323-30.  

16. Li JS, Tsai TY, Clancy MM, Li G, Lewis CL, Felson DT. 
Weight loss changed gait kinematics in individuals with obesi-
ty and knee pain. Gait Posture 2019; 68: 461-5.  

17. Magnusson K, Turkiewicz A, Englund M. Nature vs nurture in 
knee osteoarthritis - the importance of age, sex and body mass 
index. Osteoarthritis Cartilage 2019; 27: 586-92.  

18. Gibbs AJ, Gray B, Wallis JA, Taylor NF, Kemp JL, Hunter DJ, 
et al. Recommendations for the management of hip and knee 
osteoarthritis: A systematic review of clinical practice guide-
lines. Osteoarthritis Cartilage 2023; 31: 1280-92. 

19. Lippi L, Ferrillo M, Turco A, Folli A, Moalli S, Refati F, et al. 
Multidisciplinary rehabilitation after hyaluronic acid injections 
for elderly with knee, hip, shoulder, and temporomandibular 
joint osteoarthritis. Medicina 2023; 59: 2047.  

20. Bannuru RR, Osani MC, Vaysbrot EE, Arden NK, Bennell K, 
Bierma-Zeinstra SMA, et al. OARSI guidelines for the non-
surgical management of knee, hip, and polyarticular 
osteoarthritis. Osteoarthritis Cartilage 2019; 27: 1578-89.  

21. Hochberg MC, Altman RD, April KT, Benkhalti M, Guyatt G, 
McGowan J, et al. American College of Rheumatology 2012 
recommendations for the use of nonpharmacologic and phar-
macologic therapies in osteoarthritis of the hand, hip, and 
knee. Arthritis Care Res 2012; 64: 465-74.  

22. da Costa BR, Reichenbach S, Keller N, Nartey L, Wandel S, 
Jüni P, 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: e21-33. 

23. Zhang W, Doherty M, Arden N, Bannwarth B, Bijlsma J, 
Gunther KP, et al. EULAR evidence based recommendations 
for the management of hip osteoarthritis: report of a task force 
of the EULAR Standing Committee for International Clinical 
Studies Including Therapeutics (ESCISIT). Ann Rheum Dis 
2005; 64: 669-81.  

24. Zhang W, Moskowitz RW, Nuki G, Abramson S, Altman RD, 
Arden N, et al. OARSI recommendations for the management 
of hip and knee osteoarthritis, Part II: OARSI evidence-based, 
expert consensus guidelines. Osteoarthritis Cartilage 2008; 16: 
137-62.  

25. Morón Merchante I, Pergolizzi JV Jr, van de Laar M, 
Mellinghoff HU, Nalamachu S, O’Brien J, et al. 
Tramadol/Paracetamol fixed-dose combination for chronic 
pain management in family practice: a clinical review. ISRN 
Family Med 2013; 2013: 638469.  

26. Zhu J, Lim A, McCaskie AW, Khanduja V. 
Viscosupplementation is effective for the treatment of 
osteoarthritis in the hip: a systematic review. Arthroscopy 
2024; 40: 1908-22.e13.  

27. McAlindon TE, Bannuru RR, Sullivan MC, Arden NK, 
Berenbaum F, Bierma-Zeinstra SM, et al. OARSI guidelines 
for the non-surgical management of knee osteoarthritis. 
Osteoarthritis Cartilage 2014; 22: 363-88.  

28. Pergolizzi JV Jr, van de Laar M, Langford R, Mellinghoff HU, 
Merchante IM, Nalamachu S, et al. Tramadol/paracetamol 
fixed-dose combination in the treatment of moderate to severe 
pain. J Pain Res 2012; 5: 327-46.  

29. da Costa BR, Pereira TV, Saadat P, Rudnicki M, Iskander SM, 
Bodmer NS, et al. Effectiveness and safety of non-steroidal 
anti-inflammatory drugs and opioid treatment for knee and hip 
osteoarthritis: network meta-analysis. BMJ 2021; 375: n2321.  

30. Chen Y, Wang J, Cai J, Zheng T. Efficacy and safety of tra-
madol/paracetamol combination therapy for moderate to 
severe pain: a meta-analysis. Medicine 2019; 98: e15226. 

31. Kellgren JH, Lawrence JS. Radiological assessment of osteo-
arthrosis. Ann Rheum Dis 1957; 16: 494-502.  

32. Nugent SM, Lovejoy TI, Shull S, Dobscha SK, Morasco BJ. 
Associations of pain numeric rating scale scores collected dur-
ing usual care with research administered patient reported pain 
outcomes. Pain Med 2021; 22: 2235-41.  

33. Dworkin RH, Turk DC, Farrar JT, Haythornthwaite JA, Jensen 
MP, Katz NP, et al. Core outcome measures for chronic pain 
clinical trials: IMMPACT recommendations. Pain 2005; 113: 
9-19.  

34. Holtz N, Hamilton DF, Giesinger JM, Jost B, Giesinger K. 
Minimal important differences for the WOMAC osteoarthritis 
index and the Forgotten Joint Score-12 in total knee arthroplas-
ty patients. BMC Musculoskelet Disord 2020; 21: 401. 

35. McConnell S, Kolopack P, Davis AM. The Western Ontario 
and McMaster Universities Osteoarthritis Index (WOMAC): a 
review of its utility and measurement properties. Arthritis 
Rheum 2001; 45: 453-61.  

36. Niu S, Wu Q, Ding S, Wu L, Wang L, Shi Y. Comparison of 

                                                     [Reumatismo - The Italian Journal of Rheumatology 2025; 77:1872]                                       [page 27]

                                                                                                                  Article



three measures for insomnia in ischemic stroke patients: 
Pittsburgh sleep quality index, insomnia severity index, and 
Athens insomnia scale. Front Neurol 2023; 14: 1118322.  

37. Buysse DJ, Reynolds CF 3rd, Monk TH, Berman SR, Kupfer 
DJ. The Pittsburgh Sleep Quality Index: a new instrument for 
psychiatric practice and research. Psychiatry Res 1989; 28: 
193-213. 

38. Mullican WS, Lacy JR; TRAMAP-ANAG-006 Study Group. 
Tramadol/acetaminophen combination tablets and 
codeine/acetaminophen combination capsules for the manage-
ment of chronic pain: a comparative trial. Clin Ther 2001; 23: 
1429-45.  

39. Naruge D, Nagashima F, Kawai K, Okano N, Kobayashi T, 
Furuse J. Tramadol/acetaminophen combination tablets in can-
cer patients with chemotherapy-induced peripheral neuropa-
thy: a single-arm phase II study. Palliat Med Rep 2020; 1: 25-
31.  

40. Rawal N, Macquaire V, Catalá E, Berti M, Costa R, 
Wietlisbach M. Tramadol/paracetamol combination tablet for 
postoperative pain following ambulatory hand surgery: a dou-
ble-blind, double-dummy, randomized, parallel-group trial. J 
Pain Res 2011; 4: 103-10.  

41. Emkey R, Rosenthal N, Wu SC, Jordan D, Kamin M; CAPSS-
114 Study Group. Efficacy and safety of tramadol/ 
acetaminophen tablets (Ultracet) as add-on therapy for 
osteoarthritis pain in subjects receiving a COX-2 nonsteroidal 
antiinflammatory drug: a multicenter, randomized, double-
blind, placebo-controlled trial. J Rheumatol 2004; 31: 150-6. 

42. Toupin April K, Bisaillon J, Welch V, Maxwell LJ, Jüni P, 
Rutjes AW, et al. Tramadol for osteoarthritis. Cochrane 
Database Syst Rev 2019; 5: CD005522.  

43. Silverfield JC, Kamin M, Wu SC, Rosenthal N; CAPSS-105 
Study Group. Tramadol/acetaminophen combination tablets 
for the treatment of osteoarthritis flare pain: a multicenter, out-
patient, randomized, double-blind, placebo-controlled, paral-
lel-group, add-on study. Clin Ther 2002; 24: 282-97.  

44. Restuccia R, Ruggieri D, Magaudda L, Talotta R. The preven-
tive and therapeutic role of physical activity in knee 
osteoarthritis. Reumatismo 2022; 74: 1466.  

45. Park KS, Choi JJ, Kim WU, Min JK, Park SH, Cho CS. The 
efficacy of tramadol/acetaminophen combination tablets 
(Ultracet®) as add-on and maintenance therapy in knee 
osteoarthritis pain inadequately controlled by nonsteroidal 
anti-inflammatory drug (NSAID). Clin Rheumatol 2012; 31: 
317-23.  

46. Kim MS, Koh IJ, Choi KY, Sung YG, Park DC, Lee HJ, et al. 
The minimal clinically important difference (MCID) for the 
WOMAC and factors related to achievement of the MCID 
after medial opening wedge high tibial osteotomy for knee 
osteoarthritis. Am J Sports Med 2021; 49: 2406-15.  

47. Angst F, Benz T, Lehmann S, Aeschlimann A, Angst J. 
Multidimensional minimal clinically important differences in 
knee osteoarthritis after comprehensive rehabilitation: a 
prospective evaluation from the Bad Zurzach Osteoarthritis 
Study. RMD Open 2018; 4: e000685.  

48. Clement ND, Bardgett M, Weir D, Holland J, Gerrand C, 
Deehan DJ. What is the minimum clinically important differ-
ence for the WOMAC index after TKA? Clin Orthop Relat Res 
2018; 476: 2005-14. Erratum in: Clin Orthop Relat Res 2020; 
478: 922.  

49. Sonobe T, Otani K, Sekiguchi M, Otoshi K, Nikaido T, Konno 
S, et al. Influence of knee osteoarthritis severity, knee pain, and 
depression on physical function: a cross-sectional study. Clin 

Interv Aging 2024; 19: 1653-62.  
50. Sahbaz T, Cigdem-Karacay B. Assessment of factors affecting 

quality of life in patients with chronic pain due to knee 
osteoarthritis and spondylosis: spine versus knee? Reumatismo 
2024; 76: 1660. 

51. Buckley JG, Scally AJ, Bhattacharjee C. Living with knee 
osteoarthritis: the positive impact of reducing the knee torque 
induced when sleeping supine: a randomized clinical trial. 
Biomechanics 2022; 2: 95-106. 

52. Parmelee PA, Tighe CA, Dautovich ND. Sleep disturbance in 
osteoarthritis: linkages with pain, disability, and depressive 
symptoms. Arthritis Care Res 2015; 67: 358-65.  

53. Sasaki E, Tsuda E, Yamamoto Y, Maeda S, Inoue R, Chiba D, 
et al. Nocturnal knee pain increases with the severity of knee 
osteoarthritis, disturbing patient sleep quality. Arthritis Care 
Res 2014; 66: 1027-32.  

54. Breivik H, Collett B, Ventafridda V, Cohen R, Gallacher D. 
Survey of chronic pain in Europe: prevalence, impact on daily 
life, and treatment. Eur J Pain 2006; 10: 287-333. 

[page 28]                                         [Reumatismo - The Italian Journal of Rheumatology 2025; 77:1872]

                Article

Contributions: AC, FM, MB, MR, study concept/design; AC, data 
acquisition; AC, CR, GLC, data analysis and/or interpretation; CR, 
statistical analysis; AC, NP, RP, MM, drafting the work or reviewing 
it critically for important intellectual content. All the authors appro-
ved the final version of the manuscript. 
  
Conflict of interest: Nastasja Palombi, Roberto Piazza and Mario 
Mangrella are employed at Italfarmaco SpA. The other authors 
declare no potential conflict of interest. 
  
Ethics approval and consent to participate: the study received appro-
val from the Ethical Committee (protocol number C 0.1 RSO  ID 
2249) and was performed in accordance with the required regulatory 
specifications, in compliance with the Declaration of Helsinki and 
the ICH-Good Clinical Practice. 
  
Informed consent: all study participants provided informed written 
consent. 
 
Patient consent for publication: not applicable. 
  
Availability of data and materials: the datasets used and/or analyzed 
during the current study are available upon reasonable request from 
the corresponding author. 
 
Funding: the medical writing, graphical and editorial assistance and 
language editing were unconditionally funded by Italfarmaco. 
 
Received: 20 February 2025. 
Accepted: 3 July 2025. 
Early access: 25 July 2025. 
 
This work is licensed under a Creative Commons Attribution-
NonCommercial 4.0 International License (CC BY-NC 4.0). 
 
©Copyright: the Author(s), 2025 
Licensee PAGEPress, Italy 
Reumatismo 2025; 77:1872 
doi:10.4081/reumatismo.2025.1872 
 
Publisher's note: all claims expressed in this article are solely those of 
the authors and do not necessarily represent those of their affiliated 
organizations, or those of the publisher, the editors and the reviewers. 
Any product that may be evaluated in this article or claim that may  
be made by its manufacturer is not guaranteed or endorsed by the publisher.



55. Zheng S, Tu L, Cicuttini F, Zhu Z, Han W, Antony B, et al. 
Depression in patients with knee osteoarthritis: risk factors and 
associations with joint symptoms. BMC Musculoskelet Disord 
2021; 22: 40.  

56. Grond S, Sablotzki A. Clinical pharmacology of tramadol. Clin 
Pharmacokinet 2004; 43: 879-923.  

57. Angeletti C, Guetti C, Paladini A, Varrassi G. Tramadol 
extended-release for the management of pain due to 
osteoarthritis. ISRN Pain 2013; 2013: 245346.  

58. Bennett RM, Kamin M, Karim R, Rosenthal N. Tramadol and 
acetaminophen combination tablets in the treatment of 
fibromyalgia pain: a double-blind, randomized, placebo-con-
trolled study. Am J Med 2003; 114: 537-45.  

59. Anderson BJ. Paracetamol (acetaminophen): mechanisms of 
action. Paediatr Anaesth 2008; 18: 915-21.  

60. Im YJ, Jeon JY, Kim EY, Kim Y, Oh DJ, Yoo JS, et al. An 
assessment of the pharmacokinetics of a sustained-release for-
mulation of a tramadol/acetaminophen combination in healthy 
subjects. Clin Ther 2015; 37: 376-89.  

61. Choi CB, Song JS, Kang YM, Suh CH, Lee J, Choe JY, et al. 
A 2-week, multicenter, randomized, double-blind, double-
dummy, add-on study of the effects of titration on tolerability 
of tramadol/acetaminophen combination tablet in Korean 
adults with knee osteoarthritis pain. Clin Ther 2007; 29: 1381-
9.  

62. Ariani A, Manara M, Fioravanti A, Iannone F, Salaffi F, Ughi 
N, et al. The Italian Society for Rheumatology clinical practice 
guidelines for the diagnosis and management of knee, hip and 
hand osteoarthritis. Reumatismo 2019; 71: 5-21. 

                                                     [Reumatismo - The Italian Journal of Rheumatology 2025; 77:1872]                                       [page 29]

                                                                                                                  Article


