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Background and Objectives

Clonal hematopoiesis of indeterminate potential (CHIP) is characterized by 

the acquisition of somatic mutations in hematopoietic stem cells that 

confer clonal expansion in otherwise healthy individuals and are associated 

with myeloid malignancies (1). Unexpectedly, CHIP has been associated 

with a reduced risk of Alzheimer's disease (AD) (2,3). However, the 

mechanisms underlying this apparent protective effect remain largely 

unknown, as the influence of CHIP on longitudinal cognitive trajectories 

and neurodegenerative progression has not been systematically 

investigated in a deeply phenotyped prospective cohort. Here, we 

examined the prevalence, molecular landscape, clinical relevance, and 

biomarker correlates of CHIP in AD within the prospective German Center 

for Neurodegenerative Diseases (DZNE) Longitudinal Cognitive Impairment 

and Dementia (DELCODE) cohort (4). DELCODE is enriched for individuals 

with subjective cognitive decline (SCD) recruited from memory clinics, 

representing a population at increased risk of preclinical AD, and provides 

comprehensive biomarker and longitudinal cognitive data with up to 8 
years of follow-up.

Methods

Conclusions

Clonal hematopoiesis (CH), 

particularly DNMT3A mutations, 

is associated with attenuated 

cognitive decline and reduced 

AD-related neurodegeneration.

Gene-specific and clonal burden-

dependent effects, together 

with lower CSF markers of 

microglial activation and tau 

pathology in CH⁺ individuals, 

support immune modulation as a 

potential mechanism underlying 

cognitive resilience.

These findings identify CH as a 

novel modifier of AD progression, 

linking somatic hematopoietic 

mutations to neurodegeneration 

and highlighting the innate 

immune system as a promising 

target for biomarker 

development and future 

immunomodulatory therapies.
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Results

Fig. 2. A. Gene-specific prevalence of clonal hematopoiesis (CHIP)-associated 

somatic mutations in the DELCODE cohort. B. Gene-specific distribution of CHIP 

clone size across diagnostic groups. C. Co-occurrence matrix of CHIP mutations.

Results

Fig. 4. A. Linear regression of longitudinal ADAS-Cog-13 trajectories according to CH status. B. Attenuated cognitive decline in DNMT3A- mutation carriers of Alzheimer's disease 

dementia (ADD) group. C. CSF pTau181 levels in CH⁺ and CH⁻ participants across groups. D. CSF total Tau (tTau), pTau181, and Aβ42/40 ratio in DNMT3A mutation carriers within 

the ADD group. E. CSF Aβ42 levels across diagnostic groups, with higher Aβ42 in CH⁺ cognitively healthy controls (HC). F. Lower CSF sTREM2, ferritin, and FABP3 levels in CH⁺ 

participants with ADD. Robust linear regression models were adjusted for age and APOE genotype
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Fig. 1. Study overview. A. Alzheimer's disease continuum illustrating stage-specific biomarker dynamics. B. The DELCODE cohort comprises cognitively healthy controls (HC), participants with 

subjective cognitive decline (SCD), mild cognitive impairment (MCI), and Alzheimer's disease dementia (ADD). C. Clonal hematopoiesis (CHIP) is assessed across all groups using a well-established 

error-corrected targeted sequencing pipeline established in our laboratory (5), and its associations with longitudinal cognitive decline and Alzheimer's disease biomarkers are investigated.
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