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Position du problème et objectif(s) de l’étude:
Post-operative cognitive decline (POCD) is one of the most common postoperative complications in
elderly patients undergoing major surgery. While emerging preclinical evidence suggests that the
systemic immune response to surgical trauma is a key pathobiological process driving POCD, studiesin
patients are critically lacking (1).

Matériel et méthodes:
Blood samples from 33 elderly patients undergoing major orthopedic surgery - for whom the
postoperative cognitive status was evaluated - were collected over four timepoints before and after
surgery (day of surgery (DOS) and postoperative days (POD) 1, 7, and 90). They were analyzed using
a combination of single-cell mass cytometry and plasma proteomics. We employed unsupervised
clustering from correlation networks and univariate analyses to characterize the trajectory of immune cell
distribution and signaling responses in patients with or without POCD. A stacked generalization (SG)
predictive modeling approach was applied to classify patients at risk for POCD before surgery (2).

Résultats & Discussion:
Unsupervised analysis of the high-dimensional immunological data collected before and after surgery
identified cell type and signaling-specific immune trajectories differentiating patients with and without POCD
(Figure 1). Examination of the most prominent trajectory features revealed early exacerbation of
JAK/STAT and dampening of IκB and NF-κB immune signaling responses to surgery in patients with
POCD. Further analyses integrating immune cell responses, proteomic, and clinical data collected
before surgery identified a robust predictive SG model that classified patients with and without POCD
with excellent accuracy (AUC = 0.86, p = 2.2e-03).

Conclusion:
The single-cell immune system analysis of elderly patients undergoing surgery identified immunological
trajectories differentiating patients with and without POCD, revealing a peripheral immune signature of
POCD. In addition, a pre operative multi-omicmodel accurately predicted the later development of
POCD, providing a promising strategy for future development of a diagnostic test for POCD guiding the
individualized care of surgical patients.
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