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Periodontal disease can cause systemic inflammation and is epidemiologically associated with systemic comorbidi-
ties, such as cardiovascular disease and rheumatoid arthritis. Although periodontitis increases the risk of systemic 
inflammatory comorbidities and vice versa, a bidirectional causal mechanism of how periodontitis affects and is af-
fected by comorbidities was not documented before. Many chronic inflammatory diseases are in large part driven 
by the action of inflammatory myeloid cells. We thus hypothesized that inflammation-driven epigenetic alterations in 
their hematopoietic progenitors in the bone marrow, i.e., the development of innate immune inflammatory memory 
(‘trained immunity’), could influence the initiation and/or the progression of distinct inflammatory disorders that 
emerge as comorbidities. Specifically, we investigated whether maladaptive inflammatory memory underlies the co-
morbid connection between periodontitis and arthritis, as modelled by ligature-induced periodontitis (LIP) and col-
lagen antibody-induced arthritis (CAIA) in mice. We demonstrated that LIP-associated systemic inflammation in-
duces long-lasting qualitative adaptations, including a sustained myeloid-differentiation bias, in hematopoietic stem 
and progenitor cells (HSPCs). Following resolution of periodontitis, this myeloid-differentiation bias in HSPCs was 
retained predominantly at the epigenetic level, indicating prolonged readiness for induction of myelopoiesis upon fu-
ture challenges. Indeed, this adaptation resulted in sustained increase in the production of myeloid cells, which addi-
tionally displayed enhanced inflammatory responsiveness to recall stimulation. The LIP-induced inflammatory mem-
ory was transmissible by bone marrow transplantation to naive recipients, which exhibited increased inflammatory 
responsiveness and arthritis severity when subjected to CAIA. IL-1 signaling in HSPCs was essential for the induc-
tion of inflammatory memory by LIP-associated systemic inflammation. Conversely, and in line with the bidirection-
al association of periodontitis and rheumatoid arthritis, CAIA induced alterations to HSPCs towards a maladaptive 
inflammatory phenotype, which exacerbated periodontitis in transplanted mice. Our findings establish the principle 
that maladaptive innate immune training of myelopoiesis underlies the bidirectional association of inflammatory co-
morbidities, paving the way for their treatment in a holistic manner.
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