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Measuring MRD at end of treatment 
for patients with CLL treated with 
fixed duration venetoclax-based 

regimens is standard 



What I’m not Debating

• uMRD should be the treatment goal in all patients 
• All patients should have routine MRD testing
• MRD testing can be used to tailor treatment duration 



Measurable Residual Disease: Nomenclature
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Wierda et al, Leuk 2021
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Measurable Residual Disease Testing Modalities 

Created with Biorender



Current Treatment Paradigms for CLL 



Where has MRD testing been 
used?



Prognostic markers in CLL: IGHV mutation 

Damle et al Blood 1999 Hamblin et al Blood 1999



Long-term Follow Up: uMRD Patients with FCR

Thompson et al. Blood, 2016
Thompson et al. Blood, 2023

Median follow up: 12.7 years Median follow up: 19 years



What Role Does MRD Play in the Era of Targeted 
Agents?



CLL14: uMRD with Fixed Duration Regimens: 
Venetoclax-Obinutuzumab

MRD < 10-6 90 86 79 73 63 38 4 0
MRD ≥ 10-6 and < 10-5 56 53 50 40 33 26 2 0
MRD ≥ 10-5 and < 10-4 23 22 20 17 14 8 2 0

MRD ≥ 10-4 23 14 11 8 7 5 1 0
5-year uMRD rate: 7.9%

Al-Sawaf et al. Nat Comm, 2023
Al-Sawaf et al, Hemasphere (abst), 2023



CLL14: uMRD Prognostic of Overall Survival 

MRD < 10-4 169 163 157 152 143 131 32 0
MRD ≥ 10-4 23 19 19 16 14 13 2 0

Patients with uMRD have 
longer overall survival with 
venetoclax-obinutuzumab 
treatment 

Al-Sawaf et al. Nat Comm, 2023
Al-Sawaf et al, Hemasphere (abst), 2023



MURANO: uMRD Associated with Improved 
PFS
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CAPTIVATE: Improved PFS with uMRD at 
3 Months Post Treatment 

Ghia et al, Hema, 2023

Landmark PFS 48 months: 90% uMRD vs 66% detectable MRD



CLL13: uMRD leads to improved PFS

PFS by MRD level at MO15, GV/GIV PFS by MRD level & response at MO15, GV/GIV

≥10-6 & <10-4

uMRD <10-6

≥10-4 

Pts at risk

uMRD <10-6 291 283 269 162 39

≥10-6 & <10-4 112 105 95 53 15

≥10-4 25 18 11 6 2

Pts at risk

CR & <10-6 183 180 172 105 25

CR & ≥10-6 72 70 56 29 9

PR & <10-6 105 100 95 56 13

PR & ≥10-6 58 49 48 28 8

Abstract #635



uMRD at End of Treatment is Associated with PFS 
and (OS) with Fixed Duration Venetoclax-Based 

Therapy
• CLL14 

• PFS/OS benefit if uMRD 3 months from end of treatment (MRD4 by ASO-PCR) 

• MURANO 
• PFS benefit if uMRD at end of treatment (MRD4, ASO-PCR and flow cytometry) 

• CAPTIVATE FD
• PFS benefit if uMRD 3 months from end of treatment  (MRD4, 8 color flow 

cytometry)

• CLL13 
• Improved PFS if uMRD at month 15 in obinutuzumab-venetoclax arms (MRD4, 4 

color flow cytometry and ASO-PCR)





GLOW: uMRD Status Not Associated with 
12- month PFS

No significant difference in PFS based on uMRD status for patients 
treated with ibrutinib-venetoclax

Munir et al JCO, 2023



GLOW: PFS by MRD and IGHV status for Ibr+Ven

• With Ibr+Ven, achieving uMRD at EOT+3 is 
more critical for long-term PFS benefit in 
uIGHV versus mIGHV

• Estimated PFS rates at 42 months 
post treatment:
– mIGHV CLL:

§ 91% for patients with uMRD at EOT+3
§ 92% for patients with MRD ≥ 10-4 at EOT+3

– uIGHV CLL:
§ 78% for patients with uMRD at EOT+3
§ 50% for patients with MRD ≥ 10-4 at EOT+3

aCurves generated from EOT (C15 for Ibr+Ven, C6 for Clb+O)
All patients who had MRD outcome at EOT+3 were included in this analysis; uMRD was defined as < 1 CLL cell per 10,000 leukocytes (< 10-4). Results based on updated IGHV reclassifications.

Ibr+Ven Progression-Free Survival 
Landmark Analysis From End of Treatmenta

uMRD, mIGHV

Patients at risk
MRD≥10-4,mIGHV 14 14 13 12 12 12 12 10

uMRD, mIGHV 13 13 13 13 13 13 13 10
MRD≥10-4,uIGHV 16 16 15 13 11 10 9 7
uMRD, uIGHV 40 40 39 37 37 34 29 23
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What are the Key Questions for MRD Testing?
• Standardization of testing recommendations

– Modality 
– Flow cytometry, NGS based testing?

– Optimal depth of response
– MRD4? MRD5? MRD6?

– Optimal compartment 
– PB, BM, both

• Frequency of MRD monitoring
• MRD-adapted therapy 

• No utility in continuous regimens 



Despite these Caveats: uMRD at End of Treatment 
is Associated with PFS and (OS) Benefits with 

Fixed Duration Venetoclax Based Therapy
• CLL14 

• PFS/OS benefit if uMRD 3 months from end of treatment (MRD4 by ASO-
PCR) 

• MURANO 
• PFS benefit if uMRD 3 months from end of treatment (MRD4, ASO-PCR 

and flow cytometry) 
• CAPTIVATE FD

• PFS benefit  (MRD4, 8 color flow cytometry)
• CLL13 

• Improved PFS if uMRD in obinutuzumab-venetoclax arms (MRD4, 4 color 
flow cytometry and ASO-PCR) 



So if uMRD at EOT is Prognostic 
with Fixed duration Venetoclax

Treatment



And prognostic tests like IGHV 
mutation and FISH are Standard 

of Care in CLL treatment



MRD testing at end of treatment is 
the standard for patients on fixed 

duration venetoclax-based regimens 



Who is Really Winning?




