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The most common treatments of for musculoskeletal (MSK) pain
are: 1) exercise-based therapy in combination with pain education
(and weight loss if needed), 2) nonsteroidal anti-inflammatory
drugs (NSAIDs) for short period of time, paracetamol, and 3) sur-
gery. Exercise-based therapy in combination with pain education
provide an average pain relief of 20-25% depending on the condi-
tion. Approx. 50-60% of patients will gain at least moderate pain
relief (analgesic effect >30%) from NSAIDS and COX-2 inhibitors
providing slightly better analgesic effects. Surgery reduces pain
and analgesic consumption in most patients. However, 10-50%
of patients are at risk of developing chronic postoperative pain
following surgery of the joint.

Conclusively, it is evident that current standard pain management
regimes work better for some patients versus others. One key as-
pect of personalized mechanistic pain management is to identify
responders versus non-responders but also patents at risk for
developing side-effects.

This fact sheet provides an update on current attempts to personalize
MSK pain management.

Sensitization of central pain mechanisms

The nervous system transmits nociception can facilitate and/or
impair the incoming nociceptive signals. The pain sensitization
can occur in the peripheral, spinal, and descending pain pathways
perpetuating each other and most likely lead to chronification.

Quantitative sensory testing (QST) is a semi-objective, psycho-
physically assessment technique to evaluate the sensitivity of
the somatosensory system in general. Decades of research have
linked QST assessed increased pain sensitivity to clinical MSK pain
intensity [. Importantly, pain sensitivity is an umbrella term, but it
can be broken down into subsets of assessments focusing on the
peripheral nervous system pressure pain thresholds (PPTs) are
often used), the spinal excitability (temporal summation of pain
(TSP) is often applied), and the assessment of the descending
pain inhibitory pathways (conditioned pain modulation (CPM) is
often employed). A patient can be can be profiled as being more
or less pain sensitive based on the beforementioned testing pro-
cedures ), and studies suggest that more pain sensitive patients
are less likely to gain pain relief from e.g. exercise based therapy
and/or NSAIDs and are more likely to develop chronic postopera-
tive pain following joint replacement surgery €.

Inflammation

Inflammation can contribute to MSK pain, such as local inflamma-
tion (e.g., synovitis) or systemic (e.g.. chronic low-grade inflamma-
tion). Systemic pro-inflammatory cytokines such as interleukin-18
(IL-1B). IL-6, and tumor necrosis factor alpha (TNF-a) have been
found upregulated in patients with MSK pain and associated with
increased clinical pain intensity . The first pilot studies suggest-
ed a role of predisposed immune malfunction in certain patients
that may expose these individuals to a higher risk of developing
e.g. chronic postoperative pain . Hypothetically, biomarkers like




inflammatory networks might guide therapy and prevention of
chronic postoperative pain ). A number of epigenetic markers
have also indicated non-favorable changes involved in driving
inflammation !,

Mental Health Factors

Increased symptoms of anxiety and depression, and higher levels
of a so-called “pain catastrophizing”, an exaggerated or negative
cognitive-affective response to anticipated or actual pain, are often
associated to higher clinical pain in patients with MSK pain .. Poor
quality of sleep is present in 50-75% of patients with chronic pain
and poor quality of sleep is associated with higher levels of anxiety,
depression and pain catastrophizing 2 Higher levels of symptoms
of anxiety, depression and pain catastrophizing have been associ-
ated with higher risk for developing chronic postoperative pain with
catastrophizing having the highest predictive value .,

The Future of Personalized Pain Medicine

The bio-psycho-social concept applies also to the field MSK pain
and hence be implemented in the development of personalized
MSK pain management. Several risk factors for poor treatment
outcomes have been identified but currently, no evidence-based
recommendations are available. Several randomized controlled
trials have been conducted attempting to modulate e.g. preop-
erative risk factors for chronic postoperative pain but in general,
these have so far not been successful. Future studies should
explore the use of “enriched randomized controlled trials”, which
aims to apply a treatment to a patient population who are likely to

respond to this treatment - examples of this could be 1) testing
central acting compounds in patients with higher levels of pain
sensitization, 2) testing anti-inflammatory treatments in patients
with high levels of inflammation, 3) testing cognitive behavioral
therapies in patients with negative affect or poor coping skills, or
4) assessing individualized multi-modal therapeutic strategies
addressing the bio-psycho-social context of MSK pain.
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