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What is clonal hematopoiesis (CH)?

Genovese et al., NEJM 2014; Jaiswal et al, NEJM 2014; Xie et al, Nature Medicine 2014

 “Clonal hematopoiesis of indeterminate potential (CHIP)”:

Acquisition of somatic mutations in hematopoietic cells in the absence of cytopenias and dysplastic 

hematopoiesis (allele burden: VAF ≥2%). 



What ist clonal hematopoiesis (CH)?

Genovese et al., NEJM 2014; Challen et al, Nature Genetics 2011

 Mutations occur non-randomly in the human genome and mainly affect three epigenetic regulators

of transcription (DNMT3A, ASXL1, and TET2).
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CH and risk for hematologic malignancies

Genovese et al., NEJM 2014Jaiswal et al., NEJM 2014



CH and allogeneic stem cell transplantation

Modified from Teipel et al., Innere Medizin 2014

Allogeneic SCT

- therapy-related myeloid neoplasms
- donor-cell leukemia (DCL)
- cardiovascular events
- disease relapse
- graft failure
- Infections
- Graft-versus-host disease (GvHD)

Healthy donor with
CHIP



Current knowledge (1)

Frick et al., JCO 2019



CH in related elderly donors

92 mutations in 500 related donors (55years)   (donor-CHIP prevalence = 16%)

• Median VAF 5.9% (range 2 – 43%)

• 25 mutations in 20 donors with a 
VAF ≥10%

• Number of mutations/donor:
 1 mutation: 70 donors
 2 mutations: 9 donors
 4 mutations: 1 donor

• Frequent co-mutations:
 DNMT3A/DNMT3A (n=4)
 DNMT3A/ASXL1 (n=3)

Frick et al., JCO 2019



Recipients‘ diseases leading to allogeneic SCT

• 72.0% meyloid malignancies

• 25.6% lymphatic neoplasms

• 2.4% others

AML

MDS

MPN

ALL

CLL



donor/recipient baseline characteristics

donor recipient

Characteristic CHIP

positive

CHIP

negative

p-value

(n= 80) (n= 420)
Age Donor .388

Median (years) 65.0 63.0
Range (years) 55 - 79 55 - 79

Sex Donor .646
Male - no. 39 (48.8%) 193 (46.0%)
Female - no. 41 (51.2%) 227 (54.0%)

Transplanted CD34+cells (x106/kg/body 
weight of recipient)

.456

Median 5.5 5.1

Range 1.1 – 16.03 1.04 – 19.54

Missing data 1 10

Stem Cell Source .524
PBSC 77 (96.3%) 397 (94.5%)
Bone Marrow 3 (3.7%) 23 (5.5%)

Characteristic CHIP

positive

CHIP

negative

p-value

(n= 80) (n= 420)
Recipient age .762

Median (years) 60.0 61.0
Range (years) 26 - 75 10 - 75

Recipient sex .647
Male - no. 50 (62.5%) 251 (59.8%)
Female - no. 30 (37.5%) 169 (40.2%)

Disease status at transplantation .568
CR 28 (35.9%) 164 (39.3%)
Non-CR 50 (64.1%) 253 (60.7%)
Missing data 2 3

ECOG Recipient .326
ECOG 0/1 75 (93.8%) 372 (90.3%)
ECOG >1 5 (6.2%) 40 (9.7%)
Missing Data 0 8

Conditioning Regimen .424
MAC 13 (16.3%) 54 (12.9%)
Non-MAC 67 (83.7%) 364 (87.1%)
Missing data 0 2

ATG application .223
Yes 24 (30.0%) 156 (37.1%)
No 56 (70.0%) 264 (62.9%)



Transplantation outcome: cGvHD

n = 463 n = 463



Transplantation outcome: cGvHD



Transplantation outcome: Cumulative Incidence of Relapse/Progression (CIRP)

n = 496 n = 496



Transplantation outcome: Cumulative Incidence of Relapse/Progression (CIRP)



Transplantation outcome: overall survival

Donor CHIP/DNMT3A mutation status has no impact on recipients‘ overall survival

n = 500                                                                                                                        n = 500



Transplantations-Outcome: Gesamtüberleben AML/MDS in non-CR

n = 152                                                                                                                        n = 152



Clonal dynamics of transplanted CHIP clones

 Serielle Analysen von 25 CHIP-Mutationen in 22 Empfängern

Donor sample
Recipient sample
before STC

allogeneic
SCT

Post-SCT samples

CHIP detection

Screening of recipient

Tracking of donor CHIP clones in the recipient



Dynamics of transplanted CHIP clones



CH and donor-derived MDS/AML

Frick et al., JCO 2019



Summary 

donor-CHIP is associated with chronic GvHD

donor-CHIP is associated with a reduced risk for relapse/progression

donor-CHIP appears safe in the context of allogeneic SCT

donor-CHIP clones frequently show disproportional expansion



Current knowledge (2)

Oran et al., Leukemia 2022



The MD Anderson cohort

Oran et al., Leukemia 2022



The MD Anderson cohort

Oran et al., Leukemia 2022

CH mutations in 65 out of 363 donors (donor-CHIP prevalence = 18%)



The MD Anderson cohort

Oran et al., Leukemia 2022



The MD Anderson cohort: aGvHD

Oran et al., Leukemia 2022

donor >55 und <65 Jahre donor > 65 Jahre



The MD Anderson cohort: PFS and CIR

Oran et al., Leukemia 2022



Current knowledge (3)

Gibson et al., JCO 2022



Dana-Farber Cancer Institute / John Hopkins University cohorts

Gibson et al., JCO 2022

501 mutations in 1727 donors:

324 with a VAF ≥ 0.01

77 with a VAF ≥ 0.005-0.0099



Dana-Farber Cancer Institute / John Hopkins University cohorts

Gibson et al., JCO 2022



Dana-Farber Cancer Institute / John Hopkins University cohorts

Gibson et al., JCO 2022

n = 1727

PFS PFS und OS



Dana-Farber Cancer Institute / John Hopkins University cohorts

cGvHD und DNMT3A DNMT3A und PTCy



Dana-Farber Cancer Institute / John Hopkins University cohorts

Gibson et al., JCO 2022

n = 102 n = 262



Summary

Frick et al. 
JCO 2019

Oran et al.
Leukemia 2022

Gibson et al.
JCO 2022

n=500 related donors >55y n=303 related donors >55y n=1727 donors > 40y
(54% related; 46% unrelated)

GvHD cGVHD ↑↑ aGVHD ↑↑ cGVHD ↑↑

CIR ↑ all CHIP carriers
↑↑ DNMT3A carriers

↔ ↑↑ DNMT3A carriers

PFS ↔ ↔ ↑ all CH carriers
↑↑ DNMT3A carriers

OS ↔
↑ in AML/MDS non-CR Patienten

↔ ↑ DNMT3A carriers

DCL ↑ ↔ ↑

CR: Complete Remission; GVHD: Graft vs Host Disease; CIR: Cumulative Incidence of Relapse; PFS: Progression-free Survival; OS: Overall Survival; DCL: Donor Cell Leukemia
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