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to the treatment of nonspecific back pain
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A nonspecific back pain is in the vast majority of all possible cases of dorsopathies. The sources of back
pain may be myogenic dysfunction, intervertebral disc pathology or osteoarthritis of the articular (facet)
joints of the spine, including myofascial pain syndrome. A differential approach to the treatment of
spondyloarthrosis is still an unsolved problem. The article discusses important issues of integration of
non-drug treatment methods and drug therapy of non-specific back pain in patients with facet syndrome.
Special attention is paid to SYSADOA group chemicals, in particular chondroitin sulfate (mucosat).
These drugs have proven analgesic and anti-inflammatory effects and also are able to improve the
structure of the cartilaginous tissue, slowing the progression of the disease.
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Epidemiology and pathogenesis of nonspecific back pain

According to statistics, up to 84% of the world's population experience a prolonged episode of back
pain at least once during their life [1].

Non-specific back pain makes up the vast majority of all dorsalgia cases and occupies one of the
leading places among the causes of temporary disability and, therefore, among financial costs of the
working population by frequency rate. Moreover, there is a tendency to its earlier emergence (in the age
over 20 years) and to an increase in prevalence in the elderly people. Thus, pain in the lumbar spine
occurs annually in 36% of the population. In 80% of patients it becomes relapsing [2].

The duration and severity of pain, its prevalence, severity of structural damage, incorrect case
management, comorbid pathologies, obesity, inherited predisposition, high stress levels, excessive
physical activity, or, conversely, low physical activity, contribute to chronic pain [3].

The main causes of dorsalgia can be myogenic dysfunctionsas a result of ischemia of paravertebral
muscles, microtraumas, spasms, osteoarthritis (OA) and dysfunction of facet jointsand joints of the spine.
Only in 5% of patients with back pain, dorsalgia is based on the pathology of the intervertebral disc [4, 5].

OA of the arcuate (facet) joints of the spine is a chronic progressive degenerative joint disease,
which is one of the causes of pain in 15-66% of patients with back pain [4, 5]. The articular changes that
have occurred in a patient may not manifest themselves for a long time as a pain syndrome. Meanwhile,
in a population study [6] involving more than 3,000 patients aged 40 to 80, 60% of men and 67% of
women showed signs of OA of facet joints on computed tomography. Another cause of dorsalgia, often
associated with intervertebral OA, is myofascial pain syndrome. The synovial capsule of the facet jointsis
innervated by thearticular nerves, which are part of the posterior branches of the spinal nerves and small
accessory branches of the muscular branches [7]. These joints show resistance upon forward shear or
rotation. When bending, facet jointsaccount for 15-25% of the compression effect, which increases even
more if the patient has disk degeneration and narrowing of the spinal canal [8]. Instability of the spinal
motor segment appears, which increases spine sensitivity to trauma or sudden movements and poses a
risk of “facet separation” and onset of arthrosis.

Overload of the intervertebral joints results in occurrence of synovitis and accumulation of synovial
fluid between the facets, followed by degeneration of the articular cartilage. Dorsalgia is associated with
biomechanical dysfunction in the lower motor segments (usually the cervical and lumbar spine) as
transition zones between relatively stable and mobile parts of the spinal column (Fig. 1) [9].
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Clinical manifestations

Clinical manifestations of non-specific dorsalgia associated with the development of facet syndrome can
occur several times a year. The exacerbation periods become longer and longer, and over time, pain can
become permanent. Usually it is limited to the affected area, but can also radiate to nearby structures. Facet
pain is described by patients as monotonous and dull, with varying degrees of intensity (up to simulating of
radicular pains). Nonspecific back pain typically occurs in the morning. It may disappear after the start of
motor activity andreturn at the end of theday. When the back is extended, especially in combination with a
bendover or rotation, the pain intensifies. Its intensity can be reduced by using a support in the form of a
railing or a stand, as well as by unloading in a sitting crouched position [9]. Sharp pain and muscle tension
around the facet joints can be detected on palpation. However, there are no neurological sensory, motor or
reflex dysfunctions.

Structural and functional disorders of the motor segment of the spinal column do not always appear
simultaneously and may not always lead to the development of symptoms. In this regard, functional -dynamic
approach for assessing pain and morphological disorders seems to be the most effective and well-reasoned [9].

Treatment methods

An important aspect of non-specific drug treatment in the back is the use of drugs with pathogenetic and
symptomatic effects, which are aimed at reducing intensity of the pain syndrome and extension of pain-free
periods, improving the function of the affected jointsand spine, slowing development of the structural changesin
the jointcartilage tissue and subchondral bone, and increasing quality of life of the patient.

An adequate strategy for drug therapy of back pain is based on the principle of individuality (taking into
account the localization, nature and severity of the pain manifestations), as well as combinedtherapy (the use
of drugs and non-drug therapy). The treatment of dorsalgia involves identifying and eliminating the cause of
pain, establishing the degree of involvement of various parts of the nervous system in the formation of pain
sensation, and, of course, suppressing the pain itself[10].

When choosing medications for the treatment of intervertebral OA, it is important to consider any
comorbid pathology, development of adverse side effects and possible interactions with drugs used to treat
concomitantdiseases.

Treatment for non-specific back pain necessarily includes adequate pain relief. In case of
musculoskeletal pain, regardless of its etiology, paracetamol, non-steroidal anti-inflalmmatory drugs (NSAIDs)
and drugs that reduce the effects of central sensitization are used, such as muscle relaxants, opioids,
antidepressants, etc. [11, 12]. However, the above methods relate to the symptomatic treatment of OA of the
intervertebral joints, and the need for long-term use and presence of concomitant pathologies determine
special safety requirements for the drugs with an analgesic effect. Drugs with proven efficacy in
pathogenetic therapy and a high safety profile in the treatment of non-specific back pain are SYSADOA
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Figure 1. The cascade of destruction of the arched joints (adapted scheme accordingto [9]).

(Symptomatic slow acting drugs for osteoarthritis), also called chondroprotectors [13]. The results of
numerous studies have revealed the symptom-modifying effect of chondroprotectors, which manifests itself in
the form of adecrease in the pain intensity, as well as a structurally modifying effect, namely, an improvement
in the trophism of affected joint tissues [14].

Interestin SYSADOA preparations is growing, since they act as analgesics with an anti-inflammatory
effect, and their favorable safety profile makes it possible to use drugs of this groupfora long time, which is
especially important in comorbid patients.
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The most studiedamongthe SYSADOA groupdrugs is a pharmaceutical substance chondroitin sulfate
(CS), which has the largest evidence base. CS is a heterogeneous class of polysaccharides, due to the presence
of different numbers of sulfate groups joining in different positions, and differences in molecular weight
(molecular weight 20,000-30,000 [14]. CS isa glycosaminoglycan found in some tissues of the body capable
of inhibiting cartilage destruction. Matrix metalloproteinases (MMPs) are the most importantclass of enzymes
that destroy cartilage tissue. It has been shown [15] that CS inhibits 28% of the synthesis of MMP-3 (a key
element in homeostasis for articular proteoglycans) by interleukin (IL)-113-induced chondrocytes. In the
experimental model of OA in rats [16], CS prevented an increase in the level of MMP-9 and triggering of
bone-cartilage degradation. Moreover, it was shown [17] that CS reducesthe activity of lipopolysaccharide-
induced MMP-13 in chondrocytes accompanied by a decrease in the activation of p38-mitogen-activated
protein kinase and extracellular signaling regulatory kinase. Another study [18] showed that CS reduces IL-
113-induced chondrocyte expression of MMP-13. It was established [19] that depending on the dose, CS
suppresses IL-1- stimulated synthesis of prostaglandin by synovial fibroblasts, cancels IL-1-dependent
inhibition of hyaluronic acid production, and inhibits (in contrast to glucosamine) IL-1-dependent synthesis of
collagenase and the activity of aggrecanase, which is involved in the breakdown of proteoglycan, in the model
of OA in rabbits. Inan in vitro observation [20], CS inhibited IL-113-induced expression of cyclooxygenase-2
and prostlandinin.

Noteworthy are the findings of a prospective experimental pilotclinical trial by R. Klein et al. [21],
which involved 36 patients aged 27 to 62 years with prolonged (about 8 years) chronicdorsalgia that did not
respond to conservative and physiotherapeutic treatment. Patients received intradiscal injections of 1-2 m1 of a
solution containing CS, glucosamine, dimethyl sulfoxide, marcain and dextrose. Similar injections, but without
CS, were made into the facet jointsat the affected disc level. The numberof procedures varied from 1to 4.
According to the therapy results, 17 out of 30 patients showed a 76% decrease in the pain syndrome on the
visual analoguescale (VAS), and an improvement in the life quality by 72% as compared to the baseline. In
contrast, 13 patientsshowed a minimal response to the proposed treatment with an average improvement in
performance on VAS by 14% and an improvement in quality of life by 8%.

International and Russian recommendations for the management of patients with OA have changed
many times. Meanwhile, the inclusion of SYSADOA preparations, which have both a symptom and a
structurally modifying effect aimed at preserving the structure and function of cartilage, remain mandatory in
the modern recommendations for thetreatment of OA [22-24]. The reason for prescription of the SYSADOA
group drugsisa similarity of inflammatory and degenerative processes occurringin the jointsof the limbs and
facet joints of the spine, as well as data on the long-term safe and effective use of this group of drugs in OA
with the highest level of evidence.

Being the best-studied drug in this group CS is recommended by the Europe League Against
Rheumatism - EULAR [22] as a symptom-modifying drug for the treatment of OA. According to EULAR
experts, CS is the safest medicine for the treatment of OA, its toxicity value is 6 on a 100-pointscale. Clinical
trials did not reveal significant side effects and undesired interactions with other drugswith prolonged use of
CS.

The expert recommendations of the Osteoarthritis Research Society International (OARSI) [23] include
the use of CS for the treatment of patientswith gonarthrosis and confirm that CS has a pronounced therapeutic
effect in the pain relief.

In its updated recommendations 2016, the European Society for Clinical and Economic Aspects of
Osteoporosisand Osteoarthritis- ESCEOQ [24] confirmed the status of CS in the list of drugs for the main
treatment regimen for OA and emphasized the appropriateness of its use from the very beginning of therapy.

CS is also a part of the Federal Clinical Guidelines for the Diagnosis and Treatment of OA of the
Association of Rheumatologists of Russia: “Drugs containing CS and glucosamine sulfate are recommended for
OA toreduce pain and improve joint function; the effect persists for several monthsafter discontinuation, they
are well tolerated by patients”.!

The first medicinal product of the pharmaceutical substance CS in the form of a solution for injection was
synthesized and tested in 1987 at the All-Union Scientific Research Institute of the Technology of Blood
Substitutes and Hormonal Preparations (VNIITKGP). The original CS — Mucosat (100 mg/ml solution for
intramuscular injection) —has passedall phases of registration studiesandis used in clinical practice according to
the instructions for medical use as a medicine for the treatment of degenerative diseases of the jointsand spine,
such as osteoarthritis and intervertebral osteochondrosis in adults, with proven symptom-modifying effect?

1 Clinical recommendations forthe diagnosisand treatment of OA. All-Russian public organization Associationof Rheumatologists of Russia, 2013.
http;//pharm-spb.ru/dosx/lit/Revmatologia Recomendazii%20po%20diagnostike%20i%20lecheniyu %20 osteocartroza%20(ARR,%202013).pdf

2 Instructions forthe medical use of Mucosat P N0O00570/01
https://mukosat.ru/wp-content/uploads/2018/06/%D0%90%D0%BC%D0%BF%D1%83%D0%BB%D1%8B -
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Fig. 2. Changes in the severity of pain over time with the use of the parenteral dorsopathy developmen_t have
form of CS (Mucosat) in 21 patients with OA (p <0.001) [25]. expanded greatly. Integration of the
SYSADOA group drugs into the

treatment of non-specific back pain caused by damage tothe intervertebral (facet) joint structure helps reduce
severity of pain and inflammation, improves spinal mobility and increases duration of periods without pain. A
high safety profile of CS allows for long courses of therapy, providing a structurally modifying effect by slowing
progression of the disease and improving the quality of life of the patients with nonspecific back pain.

The material was prepared with the support of DIAMED-Pharma. The company did not influence the
reference data collection and analysis, writing and editing the text of the article.
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