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CHIP

Klonale Hämatopoiese

Sánchez Vela, P., Trowbridge, J.J. & Levine, R.L. Clonal hematopoiesis, aging and Alzheimer’s disease. Nat Med 29, 
1605–1606 (2023). https://doi.org/10.1038/s41591-023-02406-4

Clonal hematopoiesis of 
indeterminate potential 
(CHIP) is an age-associated 
expansion of hematopoietic 
stem cells (HSCs) found in 10–
30% of those older than 70



Association between CHIP and AD dementia

• To perform association tests between CHIP and AD dementia, we analyzed 
blood DNA sequencing data from 1,362 individuals with AD and 4,368 
individuals without AD. 

• Individuals with CHIP had a lower risk of AD dementia (meta-analysis odds 
ratio (OR) = 0.64, P = 3.8 × 10−5), and Mendelian randomization analyses 
supported a potential causal association. 

• We observed that the same mutations found in blood were also detected 
in microglia-enriched fraction of the brain in seven of eight CHIP carriers. 
Single-nucleus chromatin accessibility profiling of brain-derived nuclei in six 
CHIP carriers revealed that the mutated cells comprised a large proportion 
of the microglial pool in the samples examined. 

• These results suggest that CHIP may have a role in attenuating the risk of 
AD

Bouzid, H., Belk, J.A., Jan, M. et al. Clonal hematopoiesis is associated with 
protection from Alzheimer’s disease. Nat Med 29, 1662–1670 (2023). 
https://doi.org/10.1038/s41591-023-02397-2



Association of CHIP and AD in longitudinal cohorts.

Framingham Heart Study (FHS) and the Cardiovascular Health Study (CHS)

Bouzid, H., Belk, J.A., Jan, M. et al. Clonal hematopoiesis is associated with 
protection from Alzheimer’s disease. Nat Med 29, 1662–1670 (2023). 
https://doi.org/10.1038/s41591-023-02397-2
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JA Burger. N Engl J Med 2020;383:460-473.

Milestones in Clinical CLL Research

Role of targeted drugs

MRD



FCR/BR vs. RVen vs. GVen vs. GIVe



B Eichhorst et al. N Engl J Med 2023;388:1739-1754.

Screening, Randomization, and Follow-up.



B Eichhorst et al. N Engl J Med 2023;388:1739-1754.

MRD Measured by Flow Cytometry



B Eichhorst et al. N Engl J Med 2023;388:1739-1754.

Progression-free Survival at 3 Years



Pirtobrutinib after a Covalent BTK Inhibitor in 

Chronic Lymphocytic Leukemia

Anthony R. Mato, et al NEJM 2023

phase 1–2 trial in which patients with relapsed or 

refractory B-cell cancers received pirtobrutinib. 

Here, we report efficacy results among patients with 

CLL or SLL who had previously received a BTK 

inhibitor as well as safety results among all the 

patients with CLL or SLL. 

The primary end point was an overall response (partial 

response or better) as assessed by independent 

review. 

Secondary end points included progression-free 

survival and safety.

AP Kater, B Eichhorst. N Engl J Med 2023;389:83-86.



AR Mato et al. N Engl J Med 2023;389:33-44.

Change in Tumor Size and Progression-free Survival.



BTK C481 Mutation Status is not Predictive of 
Pirtobrutinib Benefit

Progression-free survival by BTK C481 mutation status in CLL/SLL patients 
with progression on a prior BTK inhibitor

                

                 



Non-C481 BTK mutations block drug binding to BTK

Wang, Mi, Thompson, et al. NEJM 2022



CAR-T and Bispecifics

1. Milone MC, et al. Mol Ther. 2009;17:1453-1464. 2. Zhang H, et al. J Immunol. 2007;179:4910-4918. 
3. Kalos M, et al. Sci Transl Med. 2011;3:95ra73.





Consort (Phase II study)







J San-Miguel et al. N Engl J Med 2023;389:335-347.



Lee et al



biallelic TNFRSF17 loss

nontruncating, missense mutations or in-frame deletions in the extracellular domain of 

BCMA negated the efficacies of anti-BCMA TCE therapies, despite detectable surface 

BCMA protein



MM relapse with biallelic mutations of GPRC5D after anti-GPRC5D TCE therapy, 
including two cases with convergent evolution where multiple subclones 

lost GPRC5D through somatic events. 





R Chiesa et al. N Engl J Med 2023;389:899-910.

Base-Editing Donor T Cells to Target T-Cell Leukemia.



R Chiesa et al. N Engl J Med 2023;389:899-910.

Treatment and Outcomes, Patient 1.



R Chiesa et al. N Engl J Med 2023;389:899-910.

Treatment and Outcomes, Patients 2 and 3.



CHIP
CLL
CAR-T Lymphoma/ Myeloma
Novel Resistance Mechanisms
allog. CAR-T for T-ALL

Summary



A Sharma et al. N Engl J Med 2023;389:820-832.

Molecular Approach and Preclinical Characterization of Guide 

RNA-68 (gRNA-68)–Edited Hematopoietic Stem Cells.



A Sharma et al. N Engl J Med 2023;389:820-832.

Total Hemoglobin and Its Fractions, Percentage of F Cells, and 

Tracking of Edited Alleles in Three Participants.
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