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When the Biomarker Moves but the
Outcome Doesn't:

What ZEUS Really Tells Us About
Inflammation

When Novo Nordisk recently announced results from the Phase 3 ZEUS
cardiovascular outcomes trial of ziltivekimab, some of the immediate reaction
was dramatic, with coverage questioning whether the findings represented a
major challenge to the cardiovascular inflammation thesis."
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The results certainly warrant attention. ZEUS enrolled more than 6,300
participants with atherosclerotic cardiovascular disease (ASCVD), chronic kidney
disease (CKD), and residual inflammation defined by high-sensitivity C-reactive
protein (hsCRP) >2 mg/L. Ziltivekimab demonstrated the expected inhibition of
the interleukin-6 (IL-6) pathway, including reductions in free IL-6 and hsCRP. Yet
that biological activity did not translate into fewer major adverse cardiovascular
events (MACE): the hazard ratio versus placebo was 0.99 (95% Cl, 0.88-1.11).2
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That disconnect is important. But declaring the broader inflammatory
hypothesis disproven may be asking ZEUS to answer a larger question than it
actually tested.

In fact, the result may tell us something equally important about how we use
inflammatory biomarkers in clinical development.

hsCRP is a well-established marker of systemic inflammation and cardiovascular
risk, but it is also a single, nonspecific hepatic acute-phase protein influenced by
numerous inflammatory processes. In ZEUS, hsCRP appears to have performed
as expected as a pharmacodynamic biomarker: the drug engaged its intended
pathway, and hsCRP decreased accordingly. Work published immediately before
the ZEUS readout demonstrated a close relationship between estimated free IL-
6 and measured hsCRP during ziltivekimab treatment, supporting hsCRP as a
downstream marker of IL-6 pathway inhibition.3

What ZEUS challenges is the stronger inference that successful modulation of
hsCRP necessarily indicates modification of the inflammatory biology
responsible for cardiovascular events. A biomarker can demonstrate target
engagement, identify elevated risk, and still not function as a validated
surrogate for clinical benefit.

This raises a different question:

“

Are we adequately characterizing inflammation when

composite biomarker that integrates signals from multiple circulating acute-

we rely on a single downstream protein?

One emerging alternative is GlycA, a nuclear magnetic resonance-derived

phase glycoproteins. Rather than reflecting the concentration of a single
inflammatory protein, GlycA captures a broader systemic inflammatory signal
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and has demonstrated associations with cardiometabolic and cardiovascular risk
across multiple cohorts.**> Importantly, GlycA and hsCRP appear to provide
overlapping but nonidentical information. In the Intermountain Heart
Collaborative Study, the two biomarkers were only moderately correlated, and
both independently and additively predicted future cardiovascular events.®
Similarly, in PREVEND, GlycA remained associated with incident cardiovascular
disease after adjustment for hsCRP, with the greatest risk observed when both
biomarkers were elevated.’

None of this establishes GlycA as a surrogate for cardiovascular outcomes, nor
does ZEUS tell us that GlycA would have identified a population more
responsive to IL-6 inhibition. Those remain empirical questions. But the findings
suggest that the most productive response to ZEUS may not be to abandon the
inflammatory hypothesis. It may be to ask whether our current approaches
adequately distinguish the presence of inflammation from the type of
inflammatory phenotype that is therapeutically actionable.

@ ERG RESEARCH PERSPECTIVE

At ERG, this is a question we are increasingly interested in exploring.
Over the past several years, we have been building a database of
potential clinical trial participants with elevated hsCRP to support
inflammatory and cardiometabolic drug development. We are now
considering how GlycA sampling could augment that resource,
allowing us to examine whether GlycA may provide useful
information independently or in combination with hsCRP when
characterizing inflammatory phenotypes for future clinical research.

The goal would not be to replace hsCRP. Its accessibility, extensive clinical
evidence base, and utility as a risk and pharmacodynamic biomarker remain
important. Instead, the opportunity may be to determine whether a broader
inflammatory signature can complement what hsCRP already tells us.

Perhaps the lesson from ZEUS is not that inflammation does not matter, but that
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“inflammation” may be too biologically complex to characterize with a single
downstream protein.

That leaves an important question for cardiometabolic drug development:

If hsCRP tells us that inflammation is present, could
combining it with a more integrated measure such as GlycA

help us understand what kind of inflammation is present
and, more importantly, which patients have inflammation
that is therapeutically actionable?

Clayton A. Dehn
Chief Scientific Officer

Metabolism & Endocrinology Therapeutic Area Lead

Evolution Research Group
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