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Tocilizumab

Tocilizumab, also known as atlizumab, is an immunosuppressive drug, mainly for the treatment of
rheumatoid arthritis (RA) and systemic juvenile idiopathic arthritis, a severe form of arthritis in
children. It is a humanized monoclonal antibody against the interleukin-6 receptor (IL-6R). Interleukin
6 (IL-6) is a cytokine that plays an important role in immune response and is implicated in the
pathogenesis of many diseases, such as autoimmune diseases, multiple myeloma and prostate
cancer. It was developed by Hoffmann–La Roche and Chugai.

Myelin oligodendrocyte glycoprotein antibody-associated disease (MOG-AD) is an immune-mediated
neuroinflammatory disorder leading to demyelination of the CNS. Interleukin (IL)-6 receptor blockade
is under study in relapsing MOGAD as a preventative strategy, but little is known about the role of
such treatment for acute MOGAD attacks.

McLendon et al. discuss the cases of a 7-year-old boy and a 15-year-old adolescent boy with severe
acute CNS demyelination and malignant cerebral edema with early brain herniation associated with
clearly positive serum titers of MOG-IgG, whose symptoms were incompletely responsive to standard
acute therapies (high-dose steroids, IV immunoglobulins (IVIGs), and therapeutic plasma exchange).

Both boys improved quickly with IL-6 receptor inhibition, administered as tocilizumab. Both patients
have experienced remarkable neurologic recovery.

They propose that IL-6 receptor therapies might also be considered in acute severe life-threatening
presentations of MOGAD 1)

A study of the Medova Hospital, Necmettin Erbakan University in Konya, showed significant
neuroprotective effects of tocilizumab on rabbit spinal cord ischemia reperfusion injury 2).

The interleukin 6 signaling pathway plays an important role in glioma cell proliferation, and
tocilizumab exerts an antitumor effect in U87MG glioma cells. These results may bring new insight
into the molecular pathogenesis of glioma and may lead to a new therapeutic intervention 3).

Enrichment of IL6 and STAT3 pathway genes were found to distinguish Group A Ependymoma (EPN)
from Group B EPN and other brain tumors, implicating an IL6 activation of STAT3 mechanism. EPN
tumor cell growth was shown to be dependent on STAT3 activity, as demonstrated using shRNA
knockdown and pharmacologic inhibition of STAT3 that blocked proliferation and induced apoptosis.
The inflammatory factors secreted by EPN tumor cells were shown to reprogram myeloid cells, and
this paracrine effect was characterized by a significant increase in pSTAT3 and IL8 secretion. Myeloid
polarization was shown to be dependent on tumor secretion of IL6, and these effects could be
reversed using IL6-neutralizing antibody or IL6 receptor-targeted therapeutic antibody tocilizumab.
Polarized myeloid cell production of IL8 drove unpolarized myeloid cells to upregulate CD163 and to
produce a number of proinflammatory cytokines. Collectively, these findings indicate that constitutive
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IL6/STAT3 pathway activation is important in driving tumor growth and inflammatory cross-talk with
myeloid cells within the Group A EPN microenvironment. Effective design of Group A-targeted therapy
for children with EPN may require reversal of this potentially immunosuppressive and protumor
pathway 4).

see Tocilizumab for rheumatoid arthritis.

Thirty-two consecutive patients were intradiscally injected with 2 mL of 0.5% bupivacaine (control
group). Another 31 consecutive patients were intradiscally injected with 40 mg tocilizumab and 1-2
mL of 0.5% bupivacaine (tocilizumab group) at the same time. Prior to treatment, the vertebral origin
of low back pain was confirmed in all patients based on pain provocation during discography and pain
relief with 1 mL of 1% xylocaine. Numeric rating scale and Oswestry disability index scores were used
to evaluate pain level before and after treatment between the 2 groups. The association between pain
relief with tocilizumab and intervertebral disc degeneration grade was also determined.

At the end of the study (8 weeks after treatment), 30 patients in each group were evaluable. In the
tocilizumab group, numeric rating scale and Oswestry disability index scores improved significantly at
2 and 4 weeks after treatment, respectively. Intervertebral disc degeneration was not associated with
improvement of numeric rating scale score in the tocilizumab group. Local infection (i.e., discitis) was
observed in 1 patient in the tocilizumab group.

The results demonstrate the clinical relevance of interleukin-6 in discogenic low back pain. Intradiscal
tocilizumab injection was shown to exert a short-term analgesic effect in patients with discogenic low
back pain. Further research is required to determine the long-term effects of intradiscal tocilizumab
therapy in patients with discogenic low back pain 5).
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