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Abstract
Knee osteoarthritis (OA) is one of the most common and disabling medical conditions. In the case of moderate to severe 
pain, a single intervention may not be sufficient to allay symptoms and improve quality of life. Examples include first-line, 
background therapy with symptomatic slow-acting drugs for OA (SYSADOAs) or non-steroidal anti-inflammatory drugs 
(NSAIDs). Therefore, the European Society for Clinical and Economic Aspects of Osteoporosis, Osteoarthritis and Mus-
culoskeletal Diseases (ESCEO) performed a review of a multimodal/multicomponent approach for knee OA therapy. This 
strategy is a particularly appropriate solution for the management of patients affected by knee OA, including those with 
pain and dysfunction reaching various thresholds at the different joints. The multimodal/multicomponent approach should 
be based, firstly, on different combinations of non-pharmacological and pharmacological interventions. Potential pharma-
cological combinations include SYSADOAs and NSAIDs, NSAIDs and weak opioids, and intra-articular treatments with 
SYSADOAs/NSAIDs. Based on the available evidence, most combined treatments provide benefit beyond single agents for 
the improvement of pain and other symptoms typical of knee OA, although further high-quality studies are required. In this 
work, we have therefore provided new, patient-centered perspectives for the management of knee OA, based on the concept 
that a multimodal, multicomponent, multidisciplinary approach, applied not only to non-pharmacological treatments but also 
to a combination of the currently available pharmacological options, will better meet the needs and expectations of patients 
with knee OA, who may present with various phenotypes and trajectories.
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1 Introduction

Osteoarthritis (OA) is one of the most common rheumato-
logical diseases, being characterized by pain and stiffness 
that can lead to disability reduced social participation and 
decreased quality of life [1]. The knee is the most commonly 
affected joint, and symptomatic knee OA is highly preva-
lent in older people, affecting more than 250 million people 
across the globe [2]. Knee OA is a progressive condition, 
with different degrees of severity, requiring long-term man-
agement with various treatment options over the course of 

the disease [3]. The main aims of the treatment for knee OA 
are to reduce symptoms and slow disease progression, which 
might reduce the impact of knee OA on the patient's func-
tional capacities as well as quality of life [3]. Guidelines rec-
ommend a combination of a pharmacological and non-phar-
macological approach for treating knee OA symptoms [4–7]. 
In particular, the use of non-pharmacological approaches, 
such as healthy diet, weight loss, physical exercise, and edu-
cation, is strongly recommended by the European Society 
for Clinical and Economic Aspects of Osteoporosis, Osteo-
arthritis and Musculoskeletal Diseases (ESCEO), based on 
a solid literature, in the management of knee OA with dif-
ferent degrees of severity [3]. However, some issues remain 
unaddressed. First, the management of flares of knee OA 

http://orcid.org/0000-0002-9328-289X
http://crossmark.crossref.org/dialog/?doi=10.1007/s40265-022-01773-5&domain=pdf


1348 N. Veronese et al.

Key Points 

Knee osteoarthritis is a common and disabling condition 
in older people. The guidelines suggest the use of non-
pharmacological and pharmacological approaches, but 
the use of multidisciplinary and multimodal approaches 
is still underexplored.

The European Society for Clinical and Economic 
Aspects of Osteoporosis, Osteoarthritis and Musculo-
skeletal Diseases (ESCEO) performed a review of a mul-
timodal/multicomponent approach for knee OA therapy, 
finding that it is a particularly appropriate solution for 
the management of patients affected by knee OA, includ-
ing those with pain and dysfunction reaching various 
thresholds at the different joints.

In this work, we provided patient-centered perspectives 
for the management of knee OA, based on the concept 
that a multimodal, multicomponent, multidisciplinary 
approach, applied not only to non-pharmacological treat-
ments but also to a combination of the currently avail-
able pharmacological options, is probably the best option 
available.

a therapy that may result in long-term structural modifica-
tion. In none of the above examples is a single intervention 
approach sufficient or appropriate.

For this reason, ESCEO decided to review the literature 
surrounding a multimodal and multicomponent approach to 
the management of knee OA, using an experts’ consensus 
involving a working group including patients, clinicians and 
researchers in which the participants discussed the role of 
a multimodal, multicomponent, multidisciplinary manage-
ment of patients with moderate to severe pain in knee OA to 
better meet patients’ expectancies. The current manuscript 
reports the consensus view emerging from this Working 
Group and reports the key areas that were discussed.

2  Methods

Several clinicians involved in this work (PGC, EMD, CC, 
NV, NRF, AM) and a patient expert in the field (MdW) pre-
pared some presentations for all the members of the Work-
ing Group, searching in several databases (Pubmed, Sco-
pus, Web of Science) from database inception to 21 January 
2022, the date in which the Working Group was held. The 
works included were based on inclusion/exclusion criteria, 
specific for each paragraph detailed in this manuscript. All 
members of the Working Group decided on the concepts and 
the articles to report through discussion led by two expert 
clinicians (J-YR and AM).

3  Safety and Efficacy of Paracetamol 
and Non‑Steroidal Anti‑Inflammatory 
Drugs (NSAIDs)

ESCEO has published recommendations for the clinical 
management of knee OA, providing a practical treatment 
algorithm that prioritizes interventions based not only on the 
efficacy of a given intervention but also the safety profile, 
and provides recommendations for treatment using progres-
sive and logical steps [3]. It is important to emphasize that 
the management of knee OA is not purely pharmacological 
but that effective non-pharmacological treatments should 
be used as part of a holistic treatment strategy, as such an 
approach may reduce the dosage and frequency of the use 
of analgesic medications, including NSAIDs or opioids [3].

In the treatment of knee OA, paracetamol (acetami-
nophen) has been widely recommended in past years as a 
first-line step for rescue analgesia, even if its effects on pain 
are minimal and no effect on stiffness and physical function 

(a common manifestation of the disease) vary across the 
guidelines available [8]. Second, the patients’ expectations 
are often not considered, despite increasing research high-
lighting the importance of a patient-centered approach to 
clinical practice [9–11]. Finally, the multimodal approach 
(i.e., the combination of two or more interventions), despite 
being common in daily clinical practice, is not adequately 
addressed in the current guidelines for knee OA [4–7].

The ESCEO algorithm for the management of knee OA 
was originally designed to offer a stepwise approach that 
could be considered by the prescribing physician as a guide-
line for the management of patients with mild to moder-
ate knee pain [3]. The indications present in the algorithm 
have been widely endorsed and approved (for example in 
South-East Asia [12], China [13], Russia [14], and Central 
Europe [15]). Nevertheless, patient partners from around the 
world have suggested that common practices center on single 
agents that are not sufficient. This is particularly the case for 
patients with moderate to severe pain, patients initiated on 
symptomatic slow-acting drugs for OA (SYSADOAs) for 
first-line background therapy but who require rapidly act-
ing pain relief, and patients treated with non-steroidal anti-
inflammatory drugs (NSAIDs) for analgesia but who desire 
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has been observed in several systematic reviews and meta-
analyses [3, 16, 17]. However, increasing concerns over the 
safety profile of paracetamol have been raised due to the 
evidence of the high rate of gastrointestinal, cardiovascu-
lar, hepatic, and renal adverse events [18]. Therefore, in 
the ESCEO algorithm, it is recommended that paracetamol 
should be used at doses no greater than 3 g/day and only 
as short-term rescue analgesia and when NSAIDs are con-
traindicated [3, 4, 7]. Based on this literature, the efficacy of 
paracetamol is conditionally recommended against use both 
in the short and long term in the Osteoarthritis Research 
Society International (OARSI) guidelines, and only in the 
short term in the ESCEO indications [4–7].

NSAIDs are included in the first step (in topical formula-
tions) and second step (in oral form) of the ESCEO algo-
rithm, for patients with persisting symptoms despite appro-
priate background therapy [3].

Regarding topical NSAIDs, a recent network meta-anal-
ysis has reported that topical diclofenac appears to be effec-
tive and generally well tolerated and should be considered as 
a first-line pharmacological treatment for knee OA [17], and 
other topical NSAIDs can be considered similarly [3, 19]. 
These medications are supported in the OARSI guidelines 
as first pharmacological interventions, and in the ESCEO 
algorithm after background therapy with SYSADOAs [4–7].

With regard to oral NSAIDS, the effect on pain is simi-
lar to SYSADOAs, but they are probably more appropri-
ate in patients with more severe pain or when SYSADOAs 
fail [3]. Oral NSAIDs may give better symptom relief than 
paracetamol and are usually preferred by patients [20]. The 
first indication given in the ESCEO algorithm is to carefully 
assess the cardiovascular, hepatic, renal, and gastrointestinal 
profile of a patient before starting the use of this class of 
medications [3]. Therefore, in 2019, the ESCEO afforded a 
strong recommendation to the use of oral NSAIDs (selective 
or non-selective) as a second-step therapy, but only if used 
intermittently or for longer cycles and based on the patient 
risk profile [3]. The OARSI guidelines fully supported 
this indication [4]. It must be remembered that continuous 
NSAID use should be never ‘chronic’, a recommendation 
that is supported by safety concerns, a lack of long-term tri-
als, and the recent finding that a large number of patients are 
taking NSAIDs inappropriately (including those with multi-
morbidity) [21]. Finally, despite no significant difference in 
efficacy between cyclooxygenase-2 (COX-2) selective, par-
tially selective, or non-selective NSAIDs, the most recent 
literature regarding NSAIDs suggests that celecoxib may 
reduce pain more effectively than other medications in knee 
OA [22], with the potential added benefit of the suppression 
of inflammation [23, 24]. Overall, these findings suggest that 
oral NSAIDs are useful but that their safety profile must be 
adequately considered on a patient-by-patient basis.

4  Synergistic Effect of NSAIDs 
and Symptomatic Slow‑Acting 
Drugs for Osteoarthritis (SYSADOAs) 
in the Management of Knee Osteoarthritis

The possible synergistic effect of the combination between 
NSAIDs and SYSADOAs is of clinical interest when consid-
ering a multimodal approach to therapy with the SYSADOA 
as a maintenance, background therapy and the oral NSAID 
to acutely manage symptoms related to knee OA (and poten-
tially delay the progression of the pathology). The use of 
SYSADOAs is supported by a high certainty of evidence in 
the ESCEO algorithm, only in the case of pharmaceutical 
grade products, while OARSI was more prudent in this sense 
indicating the need for more literature [4–7].

A recent in vitro study reported the anti-inflammatory and 
chondroprotective effects of a combination of celecoxib and 
prescription-grade crystalline glucosamine sulfate (pCGS) 
in human OA chondrocyte cultures stimulated with interleu-
kin (IL)-1β. The cells were treated with concentrations of 
celecoxib and pCGS, which reflect the mean plasma concen-
tration of the medications when reaching the systemic circu-
lation [25]. This study demonstrated that both medications, 
especially when used in combination, significantly reversed 
the unfavorable effect of IL-1β, reducing inflammation, 
apoptosis, oxidative stress, and cartilage degradation, and 
increasing matrix synthesis [25]. The authors highlighted 
the synergistic effect of celecoxib and pCGS on chondro-
cyte metabolism, inflammation, apoptosis, and oxidative 
stress through the modulation of the nuclear factor (NF)-κB 
pathway, supporting the combined use of SYSADOAs and 
NSAIDS for the treatment of OA [25].

The possible rationale for the use of these medications 
is justified by additional literature showing that the main 
mechanism of action of pCGS in knee OA is the inhibition 
of the IL-1 pathway at the NF-κB level, with subsequent 
inhibition of molecules that increase inflammation and car-
tilage degradation [26]. Indeed, it has been reported that 
pCGS has anabolic effects, promoting chondrocyte prolifera-
tion and stimulating matrix extracellular synthesis [26, 27]. 
Among all the effects of pCGS, the primary mechanisms of 
action are the anti-inflammatory and anti-catabolic effects.

On the contrary, celecoxib may have other important 
mechanisms of action. Beyond the well-known, anti-
inflammatory action (primarily via an anti-IL-1 mechanism 
of action [28]), celecoxib seems to have a direct effect on 
cartilage metabolism, influencing cartilage, bone, and syn-
ovium [29]. It has been reported that celecoxib may prevent 
the deleterious effects of prostaglandins and nitric oxide on 
cartilage destruction by inhibiting both COX-2 and NF-κB/
JNK [29]. Overall, these findings suggest that pCGS and 
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celecoxib may have not only symptomatic effects but also 
lead to a structure modification in the context of OA.

Overall, studies in humans support the above in vitro find-
ings. In a case-control study, 60 women took a combination 
of celecoxib (200 mg/day) and pCGS (a total of 1500 mg/
day) versus celecoxib alone (200 mg/day). This study con-
cluded that the concomitant use of pCGS and celecoxib 
was more effective than celecoxib alone in reducing pain, 
morning stiffness and function in women affected by early 
knee OA [30]. Another case-control study evaluated the 
therapeutic effects of the combination of meloxicam and 
pCGS in knee OA patients, concluding that the combination 
of meloxicam and pCGS is more effective than meloxicam 
alone in reducing several serum markers of inflammation as 
well as clinical symptoms of knee OA [31]. In an observa-
tional study, the effectiveness of the combination of pCGS 
and conventional NSAIDs (ibuprofen or piroxicam) com-
pared with pCGS alone in mild to moderate OA was evalu-
ated in a group of 100 patients [32]. The study concluded 
that the combination of pCGS and NSAIDs showed supe-
rior improvement in visual analog scale (VAS) pain scores, 
reduced stiffness, and increased physical function [32].

Two randomized controlled trials (RCTs) were designed 
to evaluate the reparative effects of combination therapy 
with pCGS and NSAIDs in patients with knee OA. In the 
study by Gang and colleagues, 120 patients with knee OA 
were randomized to two groups, with the intervention group 
treated with a combination of pCGS (a total of 1500 mg/
day) and celecoxib (200 mg/day), while the control group 
received celecoxib alone (200 mg/day) [33]. This study 
showed that the combination of pCGS and celecoxib sig-
nificantly reduced the levels of inflammatory and oxidative 
stress parameters and markedly lowered pain scores. This 
supports a possible synergistic role in inhibiting the pro-
gression of OA and improving joint function [33]. An RCT 
conducted by Sun and colleagues compared the use of pCGS 
and etoricoxib versus etoricoxib alone. The authors found 
that the combination improved clinical parameters, reduced 
pain, and suppressed inflammatory markers compared with 
the single-agent group [34]. Moreover, the combination led 
to reduced expression of markers involved in the degradation 
of cartilage matrix [34]. The rate of adverse effects in these 
two RCTs was similar between the intervention and control 
groups; however, it should be acknowledged that these RCTs 
have not been conducted using the highest methodological 
standards.

In summary, studies in humans overall reported that 
combining SYSADOAs (particularly pCGS) and NSAIDs 
(particularly celecoxib) seem to provide a synergistic ben-
efit and could be a primary option for patients with mod-
erate to severe pain or during flares of OA. Moreover, in 
patients with a high gastrointestinal risk and moderate to 
severe knee pain, celecoxib in combination with pCGS is a 

verified combination (but the use of a proton pump inhibitor 
should be considered) [35–38]. Similarly, the use of topical 
NSAIDs in people with a high risk of adverse effects could 
be considered, if pCGS is not effective [5]. However, further 
RCTs at low risk of bias are necessary to confirm that the 
combination of SYSADOAs and NSAIDs has a beneficial 
effect on the long-term evolution of the disease.

5  Combined Effect of NSAIDs and Weak 
Opioids

The OARSI guidelines strongly recommended against the 
use of any opioids in the treatment of knee OA, while the 
ESCEO indicated the use of weak opioids only [4–7].

Another common combination therapy in the manage-
ment of knee OA symptoms is weak opioids (e.g., codeine) 
and NSAIDs. While NSAIDs reduce prostaglandin produc-
tion through the inhibition of COX enzymes and their anti-
inflammatory effect is largely peripheral [39], weak opioids 
manifest their therapeutic action act through Mu receptors 
(present in the dorsal horn of the spinal cord and the brain); 
however, their adverse effects are due to activation of recep-
tors in the gastrointestinal system (leading to constipation) 
[40]. The combination of oral NSAIDs and weak opioids has 
the potential to be beneficial, as demonstrated in systematic 
reviews and meta-analyses. Overall, in pain due to cancer, 
a Cochrane review reported that several studies demon-
strated superiority of combination therapy, including weak 
opioids with oral NSAIDs, in reducing pain compared with 
opioids alone, without a significant increase in the incidence 
of adverse effects [41]. Moreover, there is evidence that the 
combination of weak opioids and oral NSAIDs can decrease 
opioid use in patients with cancer [41]. Similar findings have 
been shown when combining oral NSAIDs and weak opi-
oids in the context of postoperative pain, with a significant 
decrease in morphine consumption (between 30% and 50%), 
and a concomitant reduction in some common adverse effects 
such as nausea, vomiting, and sedation was observed [42]. 
Unfortunately, our literature review yielded only one study, 
with a short follow-up, regarding the combination of weak 
opioids and oral NSAIDs in the context of OA in which the 
concomitant use of ibuprofen and codeine was superior to 
ibuprofen alone in improving pain [43]. Thus, further high-
quality research in patients with knee OA is urgently required.

6  Combined Effect of Intra‑Articular 
Treatments, SYSADOAs and Oral NSAIDs

Intra-articular treatments are commonly employed in those 
with knee OA, particularly if affected by advanced forms 
of the disease, and supported by both ESCEO and OARSI 
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guidelines by an important certainty of evidence [3–7]. In 
this regard, the combination of intra-articular injections 
and oral NSAIDS is an intriguing option, particularly if 
elevated levels of pain, synovitis or effusions are present or 
to facilitate early rehabilitation [44]. The rational use of oral 
NSAIDs and intra-articular injections could be justified by 
the fact that, from a pharmacokinetic point of view, NSAIDs 
have a fast onset of action (2–3 h), with a plateau lasting 
7–10 days, and a residual analgesic effect for 30 days [45]. 
The effect of the most common intra-articular products (such 
as hyaluronic acid [HA] [46] and glucocorticoids [47]) starts 
after a few days and usually lasts up to months.

The combination of intra-articular injections and SYSA-
DOAs is supported by increasing evidence. In particular, 
recent studies suggest this approach for polyarticular OA, in 
the case of a low degree of OA in the other joints, and to 
maintain analgesic effects [48]. Additionally, this combination 
may prolong inter-injection intervals and delay joint replace-
ment [49].

To date, there is no consensus regarding the respective 
value of using low-molecular-weight, intermediate-molec-
ular-weight, or high-molecular-weight HA for the manage-
ment of OA [48]. One study comparing Western Ontario and 
McMaster University (WOMAC) pain subscale score changes 
for intermediate-molecular-weight HA versus low-molecular-
weight HA came to the conclusion that intermediate-molecu-
lar-weight HA provided a greater benefit in the setting of knee 
OA [50]. It will be interesting to see if this finding is repli-
cated in further studies. In the perspective of a multicomponent 
approach, a recent study suggested that a single intra-articular 
injection of a novel high- and low-molecular-weight HA for-
mulation provides a rapid-onset yet sustained reduction in pain 
and improvement in function, with an appropriate safety profile 
[51]. This may be an interesting avenue for future therapeu-
tic development in order to reduce the number of injections 
and to achieve an onset of action similar to that obtained with 
intra-articular injections of corticosteroids. Indeed, using intra-
articular HA may have the benefit of reducing corticosteroid 
injections and steroid-related adverse events [51].

From a clinical point of view, the injection of HA associ-
ated with oral NSAIDs has potential as a very interesting 
approach that may provide rapid symptomatic relief due to 
the NSAID combined with a long-term symptomatic benefit 
afforded by intra-articular HA [48].

7  All Patients are Different: The Need 
to Titrate and Adapt the Treatment to All 
Clinical Situations

Using a multimodal approach to treating knee OA opens 
the important question of how to titrate and adapt the clini-
cal strategy to different situations. This practically means 

that patients’ preferences are comprehensively sought and 
followed to maximize compliance to therapy. This holistic 
approach should be based on the premise that ‘one size does 
not fit all’. All patients are different and therefore require 
personalized management of their knee OA [11]. In this 
regard, the patient’s knowledge of their disease, experiences 
in daily life, and personal circumstances should guide man-
agement strategies [11]. For example, data from the Osteo-
arthritis Initiative clearly showed that pain trajectory signifi-
cantly differs (across 6 years of follow-up) [52], emphasizing 
that different approaches are required.

The key attributes of patient centered, multidisciplinary 
team care in clinical practice are based on several aspects. 
First, patients’ values and experiences must be incorpo-
rated into daily clinical management of knee OA [53]. Core 
outcomes for OA should be used to support value-based 
healthcare provision and patient-oriented research. Second, 
shared decision making is another important aspect of the 
management of patients with knee OA. As a long-term con-
dition, patients must be actively involved. This is particu-
larly true in the presence of less evidence-based treatment 
recommendations when the values and experiences of the 
patients should steer the shared decision-making process 
[54]. Self-management of knee OA is another crucial aspect 
since it encourages patients to take control of their condi-
tion, and empowers them to be the coordinators of their own 
care. This important aspect should be reflected in research 
where patients should be involved on a collective level in 
the selection of outcomes, development of guidelines, 
and implementation of health innovations [55]. Knee OA 
often requires multidisciplinary care, particularly for non-
pharmacological treatment that is often associated with low 
patient compliance [3]. In this context, patient education is 
a crucial facet. Previous high-quality research indicates that 
the education of patients with knee OA is an essential non-
pharmacological approach [3], and from a research point 
of view, a public summary of treatment recommendations 
for patients is strongly encouraged. Finally, coordination of 
the care is paramount. Suboptimal organization of care is 
one of the principle barriers to the effective implementa-
tion of non-pharmacological interventions. To overcome 
this issue, co-creation of a care plan (i.e., the involvement 
of patients throughout the development process) is recom-
mended. Through the genuine involvement of patients in 
research, knowledge translation, and innovation of health 
service delivery, the adherence of patients can be increased. 
In guidelines, for example, working towards value-based 
health care and using health indicators that are important 
to patients is strongly recommended, as well measuring the 
efficacy of therapy using a balanced, robust collection of 
clinical and patient-reported outcomes.

All these aspects underline the fact that instead of a 
‘one size fits all’ approach, patients prefer a tailor-made 
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approach, and patient involvement is crucial in this regard. 
In particular, in patients with moderate-to-severely painful 
knee OA, clinicians should prescribe a combination of phar-
macological and non-pharmacological interventions, taking 
into account some important factors such as multimorbidity, 
polypharmacy, and contraindications in patients often reluc-
tant to take additional medications.

8  Conclusions

As described by the ESCEO and patient partners, the 
ESCEO algorithm for the management of knee OA, pub-
lished in 2014 and revised in 2016 and 2019, remains an 
appropriate tool for the management of patients with mild 
to moderate symptoms of knee OA. However, it is clear that 
a ‘one size fits all’ approach to the treatment of OA does not 
meet the needs and expectations of the OA patient popula-
tion. Several situations, including acute phases (flares) of 
pain exacerbation, moderate to severe symptoms, patients 
who need rapid relief from symptoms concurrently to the 
initiation of long-term, background treatment, or patients 
who expect a strategy allowing for structure modification, 
concomitant to rapid symptom relief, justify the use of a 
multimodal, multicomponent approach.

From the very beginning, the ESCEO guidelines have 
recommended, as a basic principle, that a combination of 
treatment modalities including non-pharmacological and 
pharmacological therapies is required for the management 
of knee OA. However, since core non-pharmacological 
therapies are usually insufficient to control symptoms, and 
since compliance is usually low, a similar multicomponent, 
multimodal approach is necessitated when using pharmaco-
logical modalities.

There is a rationale to suggest that a combination of 
pCGS and celecoxib may be beneficial, both for symptom 
relief and structure modification. This biological plausibil-
ity is supported by preclinical studies in human osteoar-
thritic chondrocytes that such a combination may reduce 
the expression of mediators of inflammation and cartilage 
degradation. These non-clinical data were further supported 
by clinical experiments showing a synergistic effect of SYS-
ADOAs and NSAIDs on pain in OA, but further research is 
needed.

Although few studies were conducted specifically in 
knee OA, results from other therapeutic areas (e.g., can-
cer or postoperative pain) suggest that the combination of 
NSAIDs and (weak) opioids could lead to a reduction of 
opioid consumption, hence significantly reducing the risk 
of adverse events related to opioid use, including nausea, 
vomiting, and sedation.

The combination of oral NSAIDs and HA injections may 
provide concomitant short- and long-term symptomatic 

relief, although further trials are needed. A combination of 
low- and high-molecular-weight HAs in the same admin-
istration device is another multicomponent approach that, 
if the current results are replicated, might provide rapid-
onset symptomatic relief and sustained symptomatic benefit, 
resulting in a potential reduction in the number of injections 
needed to achieve clinically relevant outcomes. Combina-
tions of SYSADOAs and HA are also a potentially fruitful 
approach that requires further investigation.

In conclusion, this paper provides new perspectives for 
the management of knee OA, based on the concept that a 
multimodal, multicomponent, multidisciplinary approach, 
including pharmacological and pharmacological approaches, 
also in combination with the currently available pharmaco-
logical options, will better meet the needs and expectations 
of the OA patient population presenting with a broad range 
of phenotypes and disease trajectories. However, future stud-
ies are needed to further confirm these findings.
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