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Abstract: Osteoarthritis (OA) is a rheumatic disease that affects the well-being of the

patient, compromises physical and mental function, and affects other quality of life aspects.

In the literature, several evidence-based guidelines and recommendations for the manage-

ment of knee osteoarthritis (KOA) are available. These recommendations list the different

therapeutic options rather than addressing a hierarchy between the treatments and defining

the real target. Therefore, a question arises: are patients and physicians satisfied with the

current management of KOA? Actually, the answer may be negative, thus suggesting

a change in our therapeutic strategies. In this article, we address this challenge by suggesting

that it is time to develop a “treat to target strategy” for KOA.
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Introduction
Osteoarthritis (OA) is the most common rheumatic disease, with an estimated

overall prevalence, in the general adult population, of 11% and 24% for hip and

knee OA, respectively.1 Defined on the basis of symptoms and physical findings,

approximately 27 million US adults and 8.5 million UK adults are estimated to be

affected by symptomatic OA.2 In elderly people, OA is the most common cause of

disability, including pain and limitations of activities and social participation.3–5

Soon, the number of people living with severe longstanding OA will significantly

grow as a result of the increase in life expectancy and increasing risk factors of OA

such as obesity and sedentary lifestyle.

What have we learned from the management of other chronic diseases? Clearly,

we have learned the importance and relevance of finding a therapeutic target

considering disease activity, severity and meeting patient expectation.

For many chronic diseases, there are specific targets and established surrogate

markers useful for monitoring disease evolution over time and driving the treat-

ment. For example, in diabetic patients, it is crucial to keep within specific limits of

blood glucose level or glycated hemoglobin serum level to better control the disease

and to prevent diabetes-related complications. In osteoporotic women, the evalua-

tion of bone mass index (bone mineral density (BMD)) and prevalent or incident

vertebral fractures drive the treatment target to prevent new osteoporotic fractures.

In patients at high risk of cardiovascular events, the targets are to maintain normal

blood pressure values to reach normal serum lipid levels (total cholesterol, LDL

cholesterol, HDL cholesterol, triglycerides) and to normalize weight to prevent

cardiovascular or ischemic complications. Although many therapies are now
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available for OA, there is still an enormous need for

diagnosis and target biomarkers that can lead to more

concrete treat-to-target strategy. Until then, our focus can

be directed to treat-to-target strategy for KOA similar to

the one we have for management of rheumatoid arthri-

tis (RA).

In RA, the treat-to-target strategy, based on the defini-

tion of a specific target (remission or low disease activity

calculated by the level of disease Activity Score 28

(DAS28)), has been developed along with a detailed ther-

apeutic strategy aiming to achieve this target through

a tight disease control. The DAS28 counts the number of

painful and swollen joints, biological inflammation

indexes and patient overall status, providing, also in every-

day practice, a measure disease activity.6

Recently, the treat-to-target strategy has significantly

ameliorated the management of patients affected by RA

and improved adherence to therapies and the prevention of

structural damage.

Current treatment options in OA remain limited and

controversial. Conventional RA DMARDs have not been

demonstrated beneficial in managing OA symptoms.

However, recent clinical trials involving peripheral noci-

ceptive targets, such as Tanezumab, monoclonal antibody

against nerve growth factor has a promising analgesic

effect in KOA. Furthermore, the two studies of both

a cartilage anabolic agent (Sprifermin (rhFGF18)) and an

osteoclast inhibitor suggest a potential for structural bone

modification in OA affected patients but without symptom

benefits so far. This lack of achieving primary endpoints

may be due to a short duration of follow-up in these OA

clinical trials. A number of these putative disease-

modifying osteoarthritis drugs (DMOADs) are in phase

II development, but preliminary results demonstrate no

concomitant symptom improvement, raising new consid-

erations for future DMOAD trials.7

These therapeutic strategies are based on shared

choices between patient and clinician and are achieved

with a regular monitoring of disease activity, considering

comorbidities and other relevant clinical factors.6

In KOA, the introduction of a shared strategy based on

a treat-to-target principle might become in the next future

the goal to achieve an optimal management. The main

goals in OA need to be defined. A treat-to-target strategy

should aim at improving joint pain and quality of life

especially in elderly population. This approach may help

to find the best combination/sequence of the most appro-

priate treatments to reach this target for any patient.

This approach could help us to surpass the limits of the

international recommendations. Despite several guidelines

for KOA treatment are available,8,9 many unmet needs

remain unresolved. Most importantly, many items still

await to be clarified like the identification of a clear target

of shared parameters to define the effectiveness of

a treatment; the lack of suggestions on how to manage

the disease on the long term and managing the flare of the

disease as well as the absence of a personalized therapy

according to patient characteristics and/or OA phenotypes.

Actually, the international recommendations for KOA

management summarize treatments into three categories:

non-pharmacological, pharmacological and surgical. In

particular, the European League Against Rheumatism

(EULAR) produced evidence-based recommendations for

the non-pharmacological management of hip or knee OA.8

These recommendations focused on a patient-centered

multidisciplinary approach to the management including

patient education to achieve an appropriate lifestyle. Also

the OA Research Society International (OARSI) published

an update of evidence-based, consensus recommendations

for the KOA treatment.9 These recommendations were

intended to optimize in practice KOA therapy based on

expert review of safety and efficacy of the available treat-

ments. The aim of OARSI was to develop a precise algo-

rithm considering the involvement of single or multiple

joints and the presence or absence of comorbidity to guide

the clinician in choosing the most correct therapeutic

approach.

In 2014, a task force of the European Society for

Clinical and Economic Aspects of Osteoporosis and

Osteoarthritis (ESCEO) proposed an algorithm for KOA

management. Tthe 2014 version of the NICE (National

Institute for Health and Care Excellence) guideline for

care and management in osteoarthritis patients offered

implementation tools and resources to help users put the

recommendations into practice.10 Combined pharmacolo-

gical and non-pharmacological options were considered

with a core set of initial treatments, including information

access/education, weight loss and an appropriate exercise

program. Four multimodal steps were established; based

on non-pharmacological treatment (i.e., physical interven-

tions) or sustained symptomatic slow-acting drugs for OA

(e.g., glucosamine sulfate and/or chondroitin sulfate),

paracetamol, topical NSAIDs and advanced pharmacolo-

gical management in the persistent symptomatic patient.11

This evidence-based algorithm provided a detailed

sequence of pharmacological and non-pharmacological
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treatments considering the persistence of symptomatic OA

and contraindications. These recommendations represent

a starting point to improve the management of patients

with KOA, but still they do not consider a treat-to-target

approach.

Furthermore, the majority of randomized controlled

trials that were used to support evidence-based guidelines

include a follow-up of only 3 to 6 months which is a clear

limitation regarding the management of a long-term dis-

ease such as OA. Mostly subjective parameters such as

pain, function assessment scales like WOMAC or

LEQUESNE indexes are used in the short term to evaluate

the symptomatic clinical response. Few studies consider

outcomes in the longer term. In fact, longer follow-up

seems more appropriate to assess the therapeutic effect

on several domains such as pain, function, quality of life

and disease progression and total knee replacement (TKR)

as a final hard outcome.

However, even if guidelines and recommendations are

useful tools for clinicians, it now may be the right time to

move a step forward into a treat-to-target strategy.

In this endeavor, a biomarker might help to target

disease. Unfortunately, in KOA, no specific biomarker is

still available, significantly reducing our capacity to moni-

tor the disease. At present, the characterization and quali-

fication of various biomarkers are still ongoing.12 In the

literature, several articles have focused on candidate path-

ways and molecules that seem promising for further under-

standing of OA pathophysiology and development of

therapeutics. However, up to now, none is currently avail-

able in daily practice.

The most important unanswered question is: what is

the ideal therapeutic target in OA? It is not yet clearly

defined and standardized. The search for a clinical target

remains an unmet need in KOA.

In clinical trials, usual endpoints are pain, function,

range of motion, quality of life, structural evolution pro-

gression and even hard outcomes such as delay to TKR. In

addition, in KOA, the tissues of the whole joint (bone,

muscle, cartilage, synovia and joint capsule) are involved

to varying extents according to the phenotype and progres-

sion of the disease. Therefore, it is difficult to identify or

to suggest a single target from a structural prospective.

The OA management should consider the long duration

and the different phases of the disease activity together

with several specific phenotypes during its course.13,14

Moreover, it is very difficult to evaluate the delay to

TKR because of the lack of standardized indication,

biomarkers, surrogate parameters and trials with a long

follow-up. Regarding imaging, only radiographic para-

meters are currently well standardized to evaluate the

structural progression. Magnetic resonance imaging,

despite interesting results in terms of predictive parameters

of disease progression, does not provide well-standardized

assessment tools or parameters.

In addition, a long follow-up period is essential for the

evaluation of both clinical and structural parameters.

Besides the target to achieve, it would also be impor-

tant to evaluate the effect-size to reach. For example,

clinically, the level of pain or functional impairment

acceptable by the patient (Patient Acceptable Symptom

State-PASS)15 and regarding structural progression, stop-

ping or slowing down radiographic progression, using

a clinically significant threshold.16

In this context, an early KOA diagnosis might signifi-

cantly impact the disease evolution, preventing the loss of

quality of life and joint function. Recently an international

panel of specialists proposed a definition of Early

Symptomatic Knee OA (ESKOA) with the aim to identify

patients affected by symptomatic KOA before the onset of

radiological damage.17

In conclusion, lessons learned from the management of

chronic diseases such as RA through a treat-to-target strat-

egy, in the current context, represent an option that would

help to respond to different unmet needs in OA. A number

of existing pharmacological therapies have been recently

trialed in OAwith limited success in pain management and

structural improvements.

In the future, a treat-to-target approach in the manage-

ment of KOA might guide all practitioners involved in OA

daily care, despite the difficulty to define the right targets

in this multi-faceted disease, characterized by a long dura-

tion, chronic pain and long-term structural evolution, and

in absence of a real efficient structure-modifying

treatment.

Now, we believe that it is time to modify the strategy

of KOA management, shifting the focus from available

single therapeutic agents to a treat-to-target strategy.

For this purpose, a Technical Expert Panel promoted

by the International Symposium on Intra Articular

Treatment (ISIAT) has been commissioned to propose

such a treat-to-target strategy for KOA.
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