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Hvordan spiller alder og biologi sammen?
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En god og en darlig nyhed.......
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CHIP er associeret til mange aldersrelaterede sygdomme
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Hvorfor vokser CHIP klonen?
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Den gode nyhed
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- Og dilemmal! — Hvad skal man sa ggre? _
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Udvikling fra CHIP til leukaemi

CHIP: Klonal haematopoiese
CCUS: Klonal Cytopeni
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Background mutations
unrelated to hematopoietic expansion

Early mutations that initiate
clonal expansion

e.g. TET2, DNMT3A, GNAS,
ASXL1,JAK2, SF3B1, PPM1D

Cooperating mutations
that contribute to disease features

e.g. RUNXT, IDH1, IDH2,
U2AF1, KRAS, NRAS, STAG2,
CEBPA, NPM1, FLT3

MDS: Myelodysplastisk syndrom
AML: Akut Myeloid Leukeemi
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modified from Steensma et al.
Blood 2015
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Survival probability

0.254

0.001

Overlevelse ved CCUS og LR MDS

CCUS with anemia and = 1 additional cytopenia ~+ CCUS with isolated anemia —~+ CCUS without anemia ~+ Low-risk MDS
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Overall survival at 5 years
(95%-Cl)

CCUS without anemia 84 % (77-92 %)

CCUS with isolated
anemia

CCUS with anemia and 21
additional cytopenia

(63-84 %)

55% (47-65 %)

Low-risk MDS 48% (41-57 %)

0 1

MNumber at risk

188 154
113 93
122 117
259 208

108
70
929

149

Time (yrs.)

80

78

46
31

63

24
16
35
30

Median age at study entry: 74 years

Hansen JW, Traeden D et al., submitted




CHIP - og andre former for cancer
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Tumorinfiltrerende klonal haematopoiese (TI-CH)
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A Prevalence of TI-CH and CHIP

M TI-CH CHIP

Type of Cancer
NSCLC (N=1362)

Esophageal cancer
(N=112)

CUP (N=279)

Cholangiocarcinoma
(N=149)

Head and neck cancer
(N=118)

Pancreatic cancer
(N=376)

Melanoma (N=132)
Breast cancer (N=701)

Gastric cancer (N=173)

Renal-cell carcinoma
(N=142)

Bladder cancer (N=131)

Prostate cancer (N=317)

Colorectal cancer

(N=796)

Ovarian epithelial cancer
(N=170)
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B Overall Survival

No CHIP

(N=1898)
Blood-only CHIP

(N=653)

TI-CH
(N=704)

P Value
(log-
rank)

Hazard Ratio
for Death
(95% CI)

0.94 (0.78-1.14) 0.54
0.002
Blood-Only CHIP vs. TI-CH 0.82 (0.66-1.01) 0.06

No CHIP vs. Blood-Only CHIP
No CHIP vs. TI-CH 0.76 (0.64-0.91)
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No. at Risk
No CHIP 1898
Blood-only CHIP 653
TI-CH 704

T T T T 1

3 6 9 12 15
Months

1326 557 172 10 0

512 255 79 7 0

541 248 59 3 0

#131525

N EnglJ Med 2025 Apr 24;392(16):1594-16 and July 9th ;393:203-205




Terapi-relateret CHIP og CCUS
(t-CHIP og t-CCUS)
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Terapi-relateret CHIP og CCUS

Lymfom efter Hgjdosis kemo

The full national HDT cohort Subcohort
(median 56y, 45% 1. line) (60-70 v, min. 2. line treatment)
Any CH mut.
25.5%
(n=122)

Any CH mut
39.6%
(n=36)
. Patients with DNA repair mut.
[ Patients with other CH mut.

[ Patients with no GH mut. No CH mut.
60.4%

(n=55)

Husby et al. — Leukemia 2020

Danish Elderly Lymphoma Patient Hematopoietic Investigation (DELPHI)



t-CHIP efter HD Kemo og autolog transplantation for lymfom

Other mutations (clonal hematopoiesis)
50 TP53 / PPM1D (DNA repair) mutation
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MDS/AML
0 T T T T T T T T T T T T T T 1
1 2 3 4 5 6 i g 9 10 1 12 13 14 15
HDT Years Husby et al. — Leukemia 2020
Number
No mut. 328 253 221 202 192 185 164 132 112 90 G0 34 23 18 12 5
DMA rep. mut. 40 27 21 16 12 10 7 5] 4 3 1 1 0 0 0 0
OtherCHPmut. 72 57 48 45 44 42 32 26 19 14 6 4 3 2

Danish Elderly Lymphoma Patient Hematopoietic Investigation (DELPHI)



Specifikke behandlinger og udviklingen af CHIP
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Bolton KL, Ptashkin RN, Gao T, et al. Nat Genet. 2020;52(11):1219-1226



Interception: Kan vi holde CHIP klonerne | skak?
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Leukaemi og forstadier
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Glaed jer til kl. 16.15! Q

STOR TAK TIL:

Alle patienter og deres pargrende
Alle i GNOM-lab

Alle vores kollegaer i DCCC-Haematologi
- og alle vores andre samarbejdspartnere

TT%D novo nordisk

fonden

e C-vitamins rolle i behandlingen af blodkraeft
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- wiversity or @ Stine Ulrik Mikkelsen, lzege, ph.d.,
E Rigshospitalet S Afdeling for Blodsygdomme,
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SYMPTOMER er det vigtigste !



Back up herefter



Patients with T-CCUS have higher risk of progression and death

1. All patients meeting criteria for CCUS 2. Patients with CCUS who had 3. Comparison between
received prior cytotoxic therapy: CCUS and t-CCUS
t-CCUS

Vs. (@)
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(t-CCUS)

Conclusions: Patients with CCUS who received previous cytotoxic therapy had distinct clinical features and a higher risk of
progression to myeloid neoplasm and death.

Overall Survival Progression Free Survival
1.00
0.75 4
s
0.50 4 i S E 0.50 4
0.25 0.25 4
0.00 0.00 4
Y — — T
0 1 2 3 4 5 6 7 8 9 10 0 1 2 3 4 5 6 7 8 9 10
Years Years
Number at risk Number at risk
CCUS 105 92 63 42 256 18 11 6 2 2 1 CCUS 105 88 55 37 21 15 8 6 2 2 1
CC 46 34 15 9 5 2 0 0 0 0 O +tCC 46 28 14 8 5 2 0 o0 o O o0
— CCUS -=—=1-CCUS — CCUS - == t-CCUS

Li M, Baranwal A, Gurney M, et al. Blood Adv. 2024,8(12):3130-3139.



Risk of AML or MDS by clinical and CH mutational characteristics in
patients with solid tumors

A Blood count index
Mean corpuscular volume A -
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Bolton KL, Ptashkin RN, Gao T, et al. Nat Genet. 2020,52(11):1219-1226.



Li et al. Bone 2018

Marrow fat content (%)
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e Kugeletal.data______ ,lq  Currentstudy_ )|

Age (years)

6170 7180 8190

Griffith et al. MAGNETIC RESONANCE IMAGING 2012

Slide from Liran Shlush



	Slide 1
	Slide 2: En god og en dårlig nyhed…….
	Slide 3
	Slide 4: CHIP er associeret til mange aldersrelaterede sygdomme
	Slide 5: Hvorfor vokser CHIP klonen?   
	Slide 6: Den gode nyhed
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11: Tumorinfiltrerende klonal hæmatopoiese (TI-CH)
	Slide 12
	Slide 13: Any CH mut 39.6% (n=36)
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19: Back up herefter
	Slide 20: Patients with T-CCUS have higher risk of progression and death
	Slide 21
	Slide 22

