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Supplemental Methods
The GLOW trial enrolled patients with previously untreated chronic lymphocytic leukemia (CLL), according to the International Workshop on CLL criteria, who were 65 years of age or older or those who were aged 18 to 64 years of age with a Cumulative Illness Rating Scale (CIRS) score greater than 6 (CIRS scores range from 0 to 56, with higher scores indicating more impaired function of organ systems) and/or creatinine clearance less than 70 ml/min (using the Cockcroft-Gault equation). Patients were randomized 1:1 to receive either ibrutinib-venetoclax or chlorambucil-obinutuzumab. The ibrutinib-venetoclax group received ibrutinib (420 mg daily) for 3 cycles, followed by 12 cycles of combination therapy, with venetoclax introduced in cycle 4 with a 5-week ramp-up (20–400 mg daily). The chlorambucil-obinutuzumab group received 6 cycles of chlorambucil (0.5 mg/kg orally, days 1 and 15), and obinutuzumab (1000 mg) was administered intravenously on days 1 (or split as 100 mg on day 1 and 900 mg on day 2), 8, and 15 of cycle 1 and day 1 of cycles 2 through 6 for 6 cycles; each cycle was 28 days.
Computed tomography or magnetic resonance imaging scans were performed at baseline, at weeks 12, 36, 60, and 72, then every 16 weeks through to week 152, then every 24 weeks thereafter until disease progression or death, whichever occurred first. 
Overall survival was defined as time from randomization to death of any cause; time to next treatment was defined as time from randomization to the start of any subsequent anticancer therapy; treatment-free survival was defined as the time from randomization to the start of any subsequent anticancer or death, whichever occurred first; and progression-free survival (PFS) was defined as the time from randomization to disease progression or death from any cause, whichever occurred first.
The study was designed to show the superiority of ibrutinib-venetoclax vs chlorambucil-obinutuzumab in terms of PFS assuming a hazard ratio (HR) of 0.5. With a sample size of 211 participants, the study required 71 PFS events to achieve approximately 80% statistical power at a two-sided significance level. Long-term follow-up analyses, performed with a data cutoff of October 7, 2024, were not multiplicity adjusted. Tests were conducted using a two-sided alpha of 0.05. HRs and 95% confidence intervals were estimated via a stratified Cox proportional-hazards model.
In this publication, MRD is defined as measurable residual disease based on general updates to preferred terminology. In the study protocol and previous publications, the term minimal residual disease is used. In all cases, definitions of MRD are equivalent.



2
Supplementary Table 1. Patient demographics and disease characteristics at baseline for the intent-to-treat population.
	Characteristics
	Ibrutinib-venetoclax
(N = 106)
	Chlorambucil-obinutuzumab
(N = 105)

	Age, median (range), years
	71.0 (47–93)
	71.0 (57–88)

	≥75, n (%)
	35 (33.0)
	37 (35.2)

	<65, n (%)
	16 (15.1)
	11 (10.5)

	Sex, n (%)
	
	

	Male
	59 (55.7)
	63 (60.0)

	Female
	47 (44.3)
	42 (40.0)

	ECOG PS 1–2, n (%)
	71 (67.0)
	66 (62.9)

	CIRS score, median (range)
	9 (1–20)
	8 (0–22)

	>6,* n (%)
	74 (69.8)
	61 (58.1)

	CrCl,† mL/min, median (range)
	66.5 (34.0–168.1)
	63.2 (32.3–180.9)

	IGHV status,‡ n (%)
	
	

	Mutated
	32 (30.2)
	35 (33.3)

	Unmutated
	67 (63.2)
	57 (54.3)

	Unknown
	7 (6.6)
	13 (12.4)

	del11q, n (%) 
	20 (18.9)
	18 (17.1)

	TP53 mutation,§ n (%)
	7 (6.6)
	2 (1.9)


CIRS, Cumulative Illness Rating Scale; CrCl, creatinine clearance; del11q, 11q deletion; ECOG PS, Eastern Cooperative Oncology Group performance status.
*Denotes a >10% difference between arms.
†Using the Cockcroft-Gault equation.
‡IGHV status of baseline samples were updated since primary analysis based on post hoc reclassification using clonoSEQ (Adaptive Biotechnologies, Seattle, WA, USA). Thirty-five (16.6%) patient samples of 48 that were classified as unknown by Sanger sequencing during the primary analysis were reclassified using clonoSEQ; for 13 (6.2%) patients, reclassification was not possible. Furthermore, for 9 (4.3%) other patients, the IGHV reclassification by clonoSEQ was discordant (unmutated vs mutated or vice versa) compared with Sanger.
§Central assessment.

Supplementary Table 3. Summary of patients with disease progression.

	n (%)
	Ibrutinib-venetoclax
(n = 28)
	Chlorambucil-obinutuzumab
(n = 76)

	Patients with subsequent therapy
  Alive
  Dead
	16 (57.1)
13 (46.4)
3 (10.7)
	46 (60.5)
30 (39.5)
16 (21.1)

	Patients without subsequent therapy
  Alive
  Dead
	12 (42.9)
9 (32.1)
3 (10.7)
	30 (39.5)
12 (15.8)
18 (23.7)




Supplementary Table 4. Summary of deaths during the study.
	Treatment arm
	On-treatment
	Post-randomized treatment and prior to start of subsequent antileukemic therapy
	Cause of death after initiation of subsequent antileukemic therapy
	Total

	Ibrutinib-venetoclax

	1 Infection related
2 Cardiac
2 Sudden/unknown
1 Secondary primary malignancy (metastatic squamous cell carcinoma)
1 Ischemic stroke
	3 Sudden/unknown
1 Stroke 
1 Acute respiratory distress syndrome 
3 Infection related:
· 2 COVID-19
· 1 Septic shock
1 Cancer cerebrum
1 Myelodysplastic syndrome
1 Postoperative complication
1 Cerebral hemorrhage 
	1 Euthanasia 
1 Coronary heart disease
1 Progressive disease
	22

	Chlorambucil-obinutuzumab

	1 Cholestasis
1 Infection
	6 Infection related:
· 4 COVID-19 
· 1 Sepsis
· 1 Infection of aortic prosthesis
4 Cardiac
4 Sudden/unknown
3 Secondary malignancy 
1 Respiratory failure
1 Cerebral vascular occlusion
3 Deterioration of general/neurological condition/natural cause
1 Progressive disease
1 Brain metastasis

	7 Infection related:
· 4 Pneumonia 
· 3 COVID-19
3 Secondary malignancy 
1 Acute brain bleeding
2 Progressive/suspected progressive disease
2 Unknown
1 Ischemic stroke 



	42

	Total
	9
	36
	19
	





Supplementary Table 5. Total number of second primary malignancies throughout the entire study period.
	
	Ibrutinib-venetoclax
(N = 106)
	Chlorambucil-obinutuzumab
(N = 105)

	Patients with at least one other malignancy
	14 (13.2)
	18 (17.1)

	Nonmelanoma skin cancer
	5 (4.7)
	4 (3.8)

	Melanoma skin cell
	1 (0.9)
	2 (1.9)

	Nonskin cancer
	10 (9.4)
	12 (11.4)

	Myelodysplastic syndrome
	2 (1.9)
	1 (1.0)

	Plasma cell myeloma
	2 (1.9)
	0

	Hepatocellular carcinoma
	1 (0.9)
	0

	Invasive lobular breast carcinoma
	1 (0.9)
	0

	Malignant lung neoplasm
	1 (0.9)
	0

	Malignant neoplasm
	1 (0.9)
	0

	Rectal cancer
	1 (0.9)
	0

	T-cell lymphoma
	1 (0.9)
	0

	Gastric adenocarcinoma
	0
	2 (1.9)

	Breast cancer
	0
	1 (1.0)

	Colon cancer
	0
	1 (1.0)

	Lung adenocarcinoma
	0
	2 (1.9)

	Metastases to peritoneum
	0
	1 (1.0)

	Myeloproliferative neoplasm
	0
	1 (1.0)

	Non-small cell lung cancer
	0
	1 (1.0)

	Papillary thyroid cancer
	0
	1 (1.0)

	Prostate cancer
	0
	1 (1.0)

	Metastatic prostate cancer 
	0
	1 (1.0)





Supplementary Figure 1. CONSORT diagram for screening, treatment, and follow-up of the GLOW 67-month follow-up study. *This category includes 3 patients who discontinued study treatment due to treatment-emergent adverse events that later resulted in death. ITT, intent-to-treat.
[image: ]




[bookmark: _Hlk202338956][bookmark: _Hlk219819052]Supplementary Figure 2. Landmark of overall survival analysis by MRD and IGHV status. (A) In ibrutinib-venetoclax–treated patients, uMRD was defined as <1 CLL cell per 10 000 leukocytes (<10–4) (B) In chlorambucil-obinutuzumab–treated patients, uMRD was defined as <1 CLL cell per 10 000 leukocytes (<10–4). Patients with ≥1 CLL cell per 10 000 leukocytes (≥10–4) were considered to have dMRD. dMRD, detectable measurable residual disease; mIGHV, mutated IGHV; MRD, measurable residual disease; uIGHV, unmutated IGHV; uMRD, undetectable measurable residual disease.
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Supplementary Figure 3. Landmark analysis of cumulative incidence of subsequent treatment by MRD and IGHV status. (A) In ibrutinib-venetoclax–treated patients, uMRD was defined as <1 CLL cell per 10 000 leukocytes (<10–4); patients with ≥1 CLL cell per 10 000 leukocytes (≥10–4) were considered to have dMRD. (B) In chlorambucil-obinutuzumab–treated patients, uMRD was defined as <1 CLL cell per 10 000 leukocytes (<10–4); patients with ≥1 CLL cell per 10 000 leukocytes (≥10–4) were considered to have dMRD. dMRD, detectable measurable residual disease; mIGHV, mutated IGHV; MRD, measurable residual disease; uIGHV, unmutated IGHV; uMRD, undetectable measurable residual disease.
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Supplementary Figure 4. Landmark analysis of progression-free survival by MRD and IGHV status. (A) In ibrutinib-venetoclax–treated patients, uMRD was defined as <1 CLL cell per 10 000 leukocytes (<10–4); patients with ≥1 CLL cell per 10 000 leukocytes (≥10–4) were considered to have dMRD. (B) In chlorambucil-obinutuzumab–treated patients, uMRD was defined as <1 CLL cell per 10 000 leukocytes (<10–4); patients with ≥1 CLL cell per 10 000 leukocytes (≥10–4) were considered to have dMRD. dMRD, detectable measurable residual disease; mIGHV, mutated IGHV; MRD, measurable residual disease; uIGHV, unmutated IGHV; uMRD, undetectable measurable residual disease.
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[bookmark: _Hlk220510093]Supplementary Figure 5. Patient-reported outcomes, EORTC Global Health Status score over time. Outcomes recorded using the EORTC QLQ-C30 (European Organization for Research and Treatment of Cancer Quality of Life Questionnaire). Clb+O, chlorambucil-obinutuzumab; Ibr+Ven, ibrutinib-venetoclax.
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[bookmark: _Hlk220510117]Supplementary Figure 6. Patient-reported outcomes, individual symptom scores over time. Outcomes recorded using the EORTC QLQ-C30 (European Organization for Research and Treatment of Cancer Quality of Life Questionnaire). Clb+O, chlorambucil-obinutuzumab; Ibr+Ven, ibrutinib-venetoclax.
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