Rational repurposing of tocilizumab for treatment of lung fibrosis in systemic sclerosis
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Recent approval of tocilizumab by the USA Food and Drug Administration (FDA) for slowing the rate
of decline in pulmonary function in adult patients with systemic sclerosis-associated interstitial lung
disease (SSc-ILD) is a welcome step towards better treatment and outcomes for systemic sclerosis
(SSc). SSc-ILD has emerged as one of the major causes of death in a disease with very high burden
and unmet need. This is the second drug approved by FDA for this indication and the first biological
agent approved for any aspect of SSc [1], underpinned by a substantial body of translational medical
research.

That approval was based on two well conducted clinical trials which failed to meet their primary
efficacy endpoint of significant benefit for modified Rodnan skin score (MRSS) is perhaps more of a
surprise. This is a reflection of the robustness of the data for the lung fibrosis subgroup in the Phase
3 focuSSced trial [2] and the limitations of using MRSS as a clinical trial endpoint. Skin and lung are
not the same in early SSc and the tendency for MRSS to improve at a group level even in patients on
placebo makes it a challenging outcome measure. Conversely, lung function decline appears to be a
consistent feature of SSc and reduction in the rate of decline has been shown for nintedanib [3] and
tocilizumab. These results may have broader implications for future clinical trial design in SSc. It is
notable that there was benefit in a range of other endpoints including the American College of
Rheumatology composite combined response index in SSc (ACR-CRISS) suggesting further potential
impact on SSc.

It is not a surprise that blocking IL6 is beneficial in SSc-ILD based upon compelling data showing that
patients with high levels of circulating IL6 have a worse outcome [4], and in two independent
cohorts serum level of IL-6 predicted decline in lung function in those with more preserved FVC,
suggesting particular role in pathogenesis of early stage SSc-ILD [5]. Robust mechanistic data from
skin biopsies in the Phase 2 faSScinate trial of tocilizumab showed that, in the skin, activated
fibroblasts can be almost completely attenuated after 6 months of therapy [6]. If analogous changes
occur in lung fibroblasts, this explains the remarkable slowing of progression observed in both
tocilizumab trials. The anti-fibrotic effect of blocking IL6 signalling was confirmed by quantitative
analysis of HRCT fibrosis in the focuSSced trial [2]. This finding also raises the possibility that efficacy
of tocilizumab in other indications such as giant cell arteritis or rheumatoid arthritis may also be at
least partially mediated by impact on vascular or connective tissue scarring or fibrosis, rather than
just inflammation.

In addition to increasing potential treatment options for SSc-ILD, this approval also highlights the
importance of systematic thorough investigation of all SSc patients to detect the presence of lung
fibrosis and assess the likelihood of progression. That both approved therapies slow progression
rather than improve lung function puts the emphasis on earlier intervention to preserve functional
lung tissue. To this end, all patients with SSc are recommended to undergo HRCT for early
identification of lung fibrosis, although this is not yet standard practice in all centres [7]. In addition,
previous approaches of careful observation of disease that less extensive, and involves less than 20%
of lung volume, may not be appropriate in cases likely to progress rapidly. This will require a shift in
practice and also makes the need for validated prognostic biomarkers of SSc-ILD more pressing.

Having two drugs approved for SSc-ILD is a undoubtedly major step forward for patients. It also
builds upon the robust clinical trial data supporting use of immunosuppression for SSc-ILD. The best
outcomes in terms of improvement in fibrosis have been seen after myeloablative autologous stem
cell transplant but this is a major undertaking not suitable for the majority of cases [8]. The
Scleroderma Lung Study (SLS) | and SLS Il trials support use of immunosuppression with
cyclophosphamide or mycophenolate mofetil (MMF) [7]. There are limited trial data for rituximab as



an alternative to cyclophosphamide and other trials results are waited [9]. In SENSCIS nintedanib
was shown to have numerically greater benefit in combination with MMF [10].

This is an exciting time for treatment of lung fibrosis in SSc and may herald use of combinations of
drugs. But as options for treatment increase, the availability of high quality up to date expert
guidance becomes more important [7]. In addition, it is likely that other drugs will now be tested in
SSc-ILD and so more progress may be made for patients. In the end the drug development paradigm
for SSc may change with focus moving away from the skin measures towards lung function. Since
the major patient burden of SSc involves many organs beyond lung, it is important to also explore
broader impact of approved therapies on the disease. One note of caution is that in the pivotal trials
that led to approval, neither nintedanib nor tocilizumab showed significant benefit in patient
reported outcome or breathlessness. More work needs to be done both in clinical trial design,
developing outcome measures that are relevant to those with SSc-ILD, and also to ensure that
statistical benefit in trials translates to much needed improvement in how patients feel and function.
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