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 Osteoarthritis (OA) is not simply a matter of mechanical damage and several risk factors are involved in the 
manifestation of the OA phenotype. OA-related pain management needs a multidisciplinary approach involving 
various treatment options including nonpharmacological and pharmacological ones. Due to the low number of 
high-quality studies related to OA related pain treatment, which conservative or non-conservative procedure 
should be chosen? 
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Osteoarthritis (OA) is not simply a matter of mechanical 
damage to articular cartilage, and in the past 20 years it has 
become clear that several risk factors are involved in the 
manifestation of the OA phenotype [1]. Abnormal joint 
biomechanics, age, gender, injuries, obesity, genetic, stress 
and psychological factors are related to the presence of 
symptoms in people with OA, however there is still a 
discrepancy between pain and structural damage [2,3]. This 
gap between OA-related pain and structural damage is usually 
explained by the propensity of some patients with OA to 
develop sensitization. 

The central sensitization is a modification of the central 
nociceptive circuits that intensify the pain experience during 
various states of peripheral tissue injury. However, recent 
evidence suggests that OA-related pain cannot solely be 
attributed to peripheral and central nociception, and several 
studies have been conducted in order to better establish how 
chemical pathways, and cognitive and emotional factors are 
involved in this maladaptive state [4]. Recent theories support 
the importance of the interaction between brain and gut in 
pain perception thus considering the gut microbiota as a 
possible key factor in pain processing.  

Based on preclinical studies, it is hypothesized that central 
(and peripheral) nervous system function could be mediated 
via a gut-brain axis [5]. The gut microbiota interacts with the 
host immune, metabolic, endocrine and nervous systems. For 
example, cortical microglia maturation and function are 
regulated in part through microbiota metabolites and gut 
microbiota metabolites can both increase and decrease 
excitability of neurons in the dorsal horn through modulation 
of immune derived inflammation [6]. Such findings suggest 
both mechanisms for development and prolonging of pain, as 
well as targets for disease treatment and health promotion [7].  

In addition, several common risk factors for OA-related 
pain interact with gut microbiota. Moreover, gut microbiota is 

a contributor of drug metabolism, bioavailability and may 
modify the response to pain medications used to manage OA-
related symptoms [8]. The evidence for the association 
between OA-related pain and gut microbiota is emerging and, 
in fact, the hypothesis that modifying the microbial 
environment by means of microbiota manipulation may help 
to improve symptoms in patients with OA-related pain, is 
already under investigation [9]. 

OA-related pain is therefore a current problem for which 
researchers are still trying to find effective methods of 
treatment even if this complex multifactorial pain state is not 
yet well understood. Conservative treatment for OA-related 
pain has traditionally focused on enhancing patients’ 
functional capacities before surgery and improving 
postoperative outcome [10]. Nowadays, comprehensive 
conservative treatment, beyond the emphasis on function, is 
useful in the treatment of people with OA-related pain.  

OA-related pain management needs a multidisciplinary 
approach involving various treatment options including 
nonpharmacological and pharmacological ones. Non-
pharmacological treatment encompasses manual therapy, 
strengthening and range-of-motion exercises, joint-protection 
education, heat modalities, orthoses, pain neuroscience 
education about what contributes to the pain experience, and 
symptom control techniques including provision of a home 
exercise program. While no standard non-pharmacological 
treatment program is reported in the literature, efforts are 
ongoing to determine effective patient phenotyping (and 
endotyping) subgroups to guide treatment that is matched to 
the personalized characteristics of the patient with OA [11]. 

The standard pharmacological treatment includes agents 
for pain control and inflammation and the group of the 
symptomatic slow acting drugs for OA such as glucosamine 
sulfate, chondroitin sulfate, diacerein administered orally and 
intraarticular hyaluronic acid. In addition, a number of small 
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studies suggested the therapeutic efficacy of 
hydroxychloroquine in patients with OA, but the results are 
contradictory. Pharmacologic treatments have been clinically 
used for specific OA phenotypes, however a recent systematic 
review concluded that uncertainty surrounds the estimates of 
medication effect size for changes in knee OA pain for all 
comparisons with placebo [12] raising doubt in the 
effectiveness of these medications. Another important 
consideration related to drug consumption in patients with OA-
related pain is associated adverse events involving the renal, 
gastrointestinal, cardiovascular, and central nervous system 
[13].  

Besides these pharmacological and nonpharmacological 
treatments, there are also surgical interventions, which are 
considered in patients who do not respond to the conservative 
treatments. Due to the increase in average life expectancy, 
there has been a growth in the demand for surgical 
interventions, which has produced a growth in the costs 
associated with OA-related pain [15]. Considering that up to 
30% of patients are dissatisfied after joint replacement surgery, 
a cohort study investigated the relation between severity of 
radiographic OA and the recovery prognosis in physical 
function after surgery. The study established that patients with 
similar levels of OA-related bodily pain, patients with severe 
radiographic OA had a higher odds of a relevant improvement 
in physical function and general health [14] than people with 
mild OA.  

OA-related pain remains a poorly managed problem [16]. 
All non-pharmacological treatments are mostly minor 
variations on those early physical therapy or orthoses 
methods. Pharmacological intervention is principally targeted 
on improving pain symptoms, but no drug can effectively slow 
the disease progression. The exact role of the gut microbiota in 
the pathophysiology of OA remains under investigation. Lastly, 
surgical interventions aimed to remove structural damage, are 
expensive and improvement in OA-related pain is uncertain for 
most people.  

Given the low number of high-quality studies related to OA-
related pain treatment, how do clinicians know which 
conservative or non-conservative procedure should be 
chosen? We need clinical evidence that can be implemented 
into clinical practice, through randomized controlled studies 
that use consistent non-pharmacological treatments, matched 
to patients’ OA phenotype. Manipulation of the gut 
microbiome could be a potential novel intervention to tackle 
or prevent OA-related pain. Education and lifestyle advice 
regarding the disease are the basis for self-management of 
chronic conditions, including pain. The number of people 
affected by OA combined with the lack of healing treatments 
and the side effects of many pharmacological pain treatments, 
makes clear that more research in this field is urgently needed. 
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