


PI3Ki: idelalisib in ref MZL (n=15) and umbralisib in 
rel/ref MZL (n=69) 

Gopal N Engl J Med. 2014 Mar 13;370(11):1008-18; Fowlder J Clin Oncol 2021 May 
20;39(15):1609-1618

ORR 49%; CR 16%
Possible better PFS 
and OS than FL 

PI3K!  Inhibition by Idelalisib in Relapsed Indolent Lymphoma

n engl j med 370;11 nejm.org  march 13, 2014 1013

pendent review committee, the response rate was 
57% (95% confidence interval, 48 to 66), with 71 
responses in 125 patients. A total of 7 patients 
(6%) had a complete response, 63 patients (50%) 
had a partial response, and 1 patient (1%) with 
WaldenstršmÕs macroglobulinemia had a minor 
response. There was a high degree of concordance 
between the assessments of response by the in-
dependent review committee and the assess-
ments by the investigators, with 85% agreement 
with respect to overall response (Table S1 in the 
Supplementary Appendix, available at NEJM.org). 
The rates of response were consistent across sub-
groups, with favorable response rates observed 
regardless of the number of prior regimens, re-
fractoriness of the disease to the most recent 
prior therapy, refractoriness to bendamustine, dis-
ease subtype, bulky disease status, age, and sex 
(Fig. 2). The response rates ranged from 47 to 
80% in various subgroups. There was no correla-
tion of efficacy with pharmacokinetic measures 
(Fig. S2 in the Supplementary Appendix).

Responses were rapid and durable with con-
tinued administration of idelalisib. The median 
time to a response was 1.9 months (range, 1.6 to 
8.3) (Fig. 3A). The median duration of response 
was 12.5 months (range, 0.03 to 14.8) (Fig. 3B), 

exceeding the median duration of response (5.9 
months) in the group of 28 patients who had 
had a response to the most recent therapy before 
idelalisib. The median progression-free survival 
was 11.0 months (range, 0.03 to 16.6) (Fig. 3C), 
with 47% of the patients remaining progression-
free at 48 weeks. At the time of data cutoff, the 
median overall survival was 20.3 months (range, 
0.7 to 22.0) (Fig. 3D), and overall survival at 1 year 
was estimated to be 80%. The median follow-up 
time was 9.7 months.

Safety Profile
The median duration of treatment with idelalisib 
was 6.6 months (range, 0.6 to 23.9), and the mean 
(±SD) duration was 8.1±5.7 months. At the time 
of the data cutoff, 108 patients (86%) had received 
idelalisib at a dose of 150 mg twice daily for at 
least 2 months, and 68 patients (54%) had re-
ceived the drug for at least 6 months; treatment 
was ongoing for 40 patients (32%). The incidence 
rates of adverse events occurring during treatment 
in 10% or more of the patients are listed in Table 
2. The following events (all grades) occurred in 
more than 20% of patients: diarrhea (in 43%), 
fatigue (in 30%), nausea (in 30%), cough (in 29%), 
and pyrexia (in 28%). The most frequently re-
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The best response with respect to tumor size during idelalisib treatment, according to assessment by an indepen-
dent review committee, is shown for the 125 patients in the study. Among the 122 patients with measurable lesions 
both at baseline and after baseline, 110 patients (90%) had improvements in lymphadenopathy, as assessed by 
changes in the sums of the products of the perpendicular dimensions (SPD) of index lesions. The dashed line shows 
the percentage change that represents the criterion for lymphadenopathy response, according to Cheson et al.25 
FL denotes follicular lymphoma, LPL/WM lymphoplasmacytic lymphoma with or without WaldenstršmÕs macro-
globulinemia, MZL marginal-zone lymphoma, and SLL small lymphocytic lymphoma.
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Lenalidomide plus rituximab: phase 2 trial
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Second malignancies were reported in fi ve patients 
older than 53 years after initiation of lenalidomide, 
with one case each of localised melanoma, ductal 
carcinoma in situ of the breast, multiple myeloma, 
localised prostate cancer, and recurrent bladder cancer. 
Six patients stopped treatment because of rituximab 
infusion reactions (n=2), rash (n=1), thrombotic events 
(n=1), grade 3 myalgia (n=1), and an episode of 
transient respiratory distress (n=1). No treatment-
related fatalities occurred.

An overall response was noted in 93 (90%, 95% CI 
83–95) of the 103 evaluable patients. 65 (63%, 95% CI 
53–72) of 103 patients had a CR, and 28 (27%, 19–37) had 
a PR. 28 events (progression or death) had occurred at 
the time of this analysis. Median PFS for the entire 
cohort was 53·8 months (95% CI 50·6–not available); 
3-year PFS was 75·3% (66·7–85·0), and estimated 3-year 
overall survival was 96·1% (91·9–100). Three patients 
died during follow-up: two of 50 in the follicular 
lymphoma group, and one of 30 in the small lymphocytic 
lymphoma group. Overall survival by histological 
subgroup is shown in fi gure 1A. In an intention-to-treat 
analysis of overall response, the proportion of patients 

who achieved an overall response was 85% (95% CI 
76–91), the proportion achieving a CR was 59% (95% CI 
49–68), and the proportion having a PR was 25% (95% CI 
18–35).

45 (98%, 95% CI 88–100) of 46 evaluable patients with 
follicular lymphoma had an overall response. 40 (87%, 
95% CI 74–95) patients had a CR (35, 76%, 61–87) or 
unconfi rmed CR (fi ve, 11%, 4–24) and fi ve (11%, 95% CI 
4–24) had a PR. 93 (90%) of 103 patients attained their 
best response within six cycles. As part of an exploratory 
analysis, pretreatment and post-treatment PET scans 
were obtained and were available for 45 patients with 
follicular lymphoma, of whom 44 (98%) were PET-scan 
positive before therapy. After treatment, 42 (93%) patients 
were PET-scan negative. Responses were noted 
irrespective of the FLIPI score, GELF criteria, and 
tumour bulk (data not shown). The median PFS had not 
been reached at a median follow-up of 40·6 months 
(range 1·8–61·6) in patients with follicular lymphoma. 
3-year PFS was 78·5% (95% CI 66·8–92·2; fi gure 1B); 
3-year overall survival was 94·4% (95% CI 87·2–100). Of 
44 patients evaluated for molecular response, 18 (41%) 
had detectable IGH-BCL2 fusion by PCR at baseline and, 

Figure 1: Kaplan-Meier curves of overall survival (A) and progression-free survival in patients with follicular (B), marginal zone (C), and small lymphocytic 
lymphoma (D) receiving lenalidomide plus rituximab
PFS=progression-free survival.
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Time-to-event analyses were done with the 
Kaplan-Meier method. For PFS analysis, patients were 
censored at the last follow-up date if neither progression 
nor death occurred. For the overall survival analysis, 
patients were censored at the last follow-up date if death 
did not occur. Median time to event, in months, with a 
95% CI, was calculated. The Wilcoxon signed-rank test 
was used to test whether the percentage change in a 
biomarker from baseline to after therapy was diff erent 
from zero. The association between response status and 
other patient characteristics was evaluated with Fisher’s 
exact test. All analyses were done with SAS (version 9.1.3) 
and S-PLUS (version 8.0).

The trial is registered with ClinicalTrials.gov, number 
NCT00695786.

Role of the funding source
The funders had no role in the study design, data 
gathering, analysis, or interpretation, or writing of the 
report. The investigators gathered and compiled the data, 
and were responsible for the statistical analyses and 
interpretation. The authors vouch for the completeness 
and veracity of the data, and the fi delity of the report in 
relation to the trial protocol. NHF, RED, SR, FS, and SSN 
had full access to all the data and had fi nal responsibility 
for the decision to submit for publication.

Results
Of the 110 patients enrolled, 50 (45%) had follicular 
lymphoma, 30 (27%) had marginal zone lymphoma, and 
30 (27%) had small lymphocytic lymphoma. Table 1 is a 
summary of the baseline characteristics of the patients. 
39 (78%) patients with follicular lymphoma had a 
Follicular Lymphoma International Prognostic Index 
(FLIPI) score of 2 or greater.32 All patients had stage III or 
IV disease, and 57 (52%) met the Groupe d’Etude des 
Lymphomes Folliculaires (GELF) criteria for high tumour 
burden.33 Seven patients were not evaluable for response 
because of adverse events in cycle 1 without response 
assessment (n=5), non-compliance (n=1), and withdrawal 
of consent (n=1); these patients were excluded from 
analyses of PFS, but included in overall survival analyses. 
Median follow-up for the analyses presented here was 
40·6 months (range 1·8–61·6).

The most frequent non-haematological adverse events 
(all grades, in >50% of patients) were fatigue, pain or 
myalgia, nausea or vomiting, irritation of the eyes, rash, 
and constipation (table 2). Most events were grade 1 or 2. 
Rash occurred in 64 (58%) patients, and was generally 
mild and self-limiting. The most common grade 3 or 4 
non-haematological adverse events, occurring in more 
than 2% of patients, were pain or myalgia (ten [9%]), 
rash (eight [7%]), cough, dyspnoea, or other pulmonary 
symptoms (fi ve [5%]), and fatigue and thrombosis (fi ve 
[5% each]; appendix). 31 (28%) patients required a dose 
reduction. Consistent with previous reports,34 we noted 
thyroid abnormalities in 25 (23%) patients (table 2); 

although most cases were associated with an 
asymptomatic rise in thyroid-stimulating hormone and 
normal free tri-iodothyronine and thyroxine, fi ve cases 
required hormone replacement therapy.

38 (35%) patients had grade 3 or 4 neutropenia 
(table 2), and fi ve (5%) had neutropenic fever. Four 
patients had grade 3 or 4 thrombocytopenia (table 2). 

Follicular 
lymphoma 
(n=50)

Marginal 
zone 
lymphoma 
(n=30)

Small 
lymphocytic 
lymphoma 
(n=30)

Age (years; median, range) 56 (35–84) 59 (36–77) 59 (34–76)

Sex, female 22 (44%) 18 (60%) 12 (40%)

Stage

III 23 (46%) 9 (30%) 0

IV 27 (54%) 21 (70%) 30 (100%)

High tumour burden (as per 
GELF)

27 (54%) 13 (43%) 14 (47%)

FLIPI score

0–1 11 (22%) ·· ··

2 25 (50%) ·· ··

3–5 14 (28%) ·· ··

Data are number (%), unless otherwise indicated. GELF=Groupe d’Etudes des 
Lymphomes Folliculaires. FLIPI=Follicular Lymphoma International Prognostic 
Index.

 Table 1: Baseline clinical characteristics of patients with indolent non-
Hodgkin lymphomas

Grade 1 Grade 2 Grade 3 Grade 4 All grades

Haematological

Anaemia 61 (55%) 8 (7%) 0 0 69 (63%)

Neutropenia 14 (13%) 32 (29%) 27 (25%) 11 (10%) 84 (76%)

Thrombocytopenia 48 (44%) 4 (4%) 3 (3%) 1 (<1%) 56 (51%)

Non-haematological

Constipation 31 (28%) 26 (24%) 0 0 57 (52%)

Cough, dyspnoea, pulmonary 
(other)

32 (29%) 17 (15%) 4 (4%) 1 (1%) 54 (49%)

Infusion reaction 6 (5%) 9 (8%) 2 (2%) 0 17 (15%)

Diarrhoea 35 (32%) 20 (18%) 0 0 55 (50%)

Dizziness 33 (30%) 14 (13%) 1 (<1%) 0 48 (44%)

Oedema 39 (35%) 7 (6%) 1 (<1%) 1 (<1%) 48 (44%)

Eye irritation 54 (49%) 11 (10%) 0 0 65 (59%)

Fatigue 45 (41%) 49 (45%) 4 (4%) 1 (<1%) 99 (90%)

Fever 34 (31%) 5 (5%) 1 (<1%) 0 40 (36%)

Memory impairment 27 (25%) 9 (8%) 1 (<1%) 0 37 (34%)

Mucositis 36 (33%) 1 (<1%) 0 0 37 (34%)

Nausea or vomiting 40 (36%) 27 (25%) 0 0 67 (61%)

Pain or myalgia 38 (35%) 40 (36%) 10 (9%) 0 90 (82%)

Peripheral neuropathy 32 (29%) 8 (7%) 1 (<1%) 0 41 (37%)

Rash 33 (30%) 23 (21%) 8 (7%) 0 64 (58%)

Thyroid abnormalities 15 (14%) 10 (9%) 0 0 25 (23%)

Upper respiratory infection 0 23 (21%) 2 (2%) 0 25 (23%)

Table 2: Adverse events (all grades) occurring in more than 10% of 110 patients

MARGINAL ZONE LYMPHOMA 
COHORT: 
ORR 89%
CR 67%

Med PFS 53.8 months
3-year PFS 87%



Lenalidomide plus rituximab: 
Multicenter Phase 2 (n=46)

Kiewswetter Blood 2017

Len 20mg/d plus 
rituximab x 6 cycles 

• Med age 64y
• Primary location of EN MZL: 

• 30% stomach
• 28% ocular adnexa
• 11% lung

• Minimal prior rituximab 
• Stage

• 61% localized disease
• 39% disseminated disease

RESULTS: 
• Med f/u 27 m with 91% PFS
• ORR 80%, CR 54%
• Mean number of cycles = 6 

If PR, 2 more cycles

If CR, no more 
treatment



AUGMENT TRIAL: R2 vs R mono shows no added 
benefit for MZL patients 

TABLE A3. Efficacy in Patients with Follicular Lymphoma

Variable
Lenalidomide + Rituximab

(n = 147)
Placebo + Rituximab

(n = 148) HR (95% CI)* P*

Best response, as assessed by IRC

ORR, No. (% [95% CI]) 118 (80 [73 to 86]) 82 (55 [47 to 64]) , .0001

CR, No. (% [95% CI]) 51 (35 [27 to 43]) 29 (20 [14 to 27]) .0040

PR, No. (%) 67 (46) 53 (36)

SD, No. (%) 14 (10) 44 (30)

PD/death, No. (%) 7 (5) 19 (13)

Not done/missing/no evidence of disease at baseline,
No. (%)

8 (5) 3 (2)

Median PFS, as assessed by IRC, months (95% CI) 39.4 (23.1 to NR) 13.9 (11.2 to 16.0) 0.40 (0.29 to 0.56) , .0001

Median PFS, as assessed by investigator, months (95%CI) 27.8 (22.1 to NR) 13.9 (11.4 to 16.8) 0.46 (0.34 to 0.63) , .0001

Median EFS as assessed by IRC, months (95% CI) 39.4 (22.3 to NR) 13.8 (11.0 to 16.0) 0.42 (0.31 to 0.58) , .0001

Median DOR, as assessed by IRC, months (95% CI) 36.6 (24.9 to NR) 15.5 (11.2 to 25.0) 0.44 (0.29 to 0.68) .0001

Median TTNLT, months (95% CI) NR (NR to NR) 28.2 (20.8 to NR) 0.43 (0.29 to 0.65) , .0001

OS probability at 2 years, % (95% CI) 95 (90 to 98) 86 (79 to 91) 0.45 (0.22 to 0.92) .02

Deaths, No. (%) 11 (7) 24 (16)

Abbreviations: CR; complete response; DOR, duration of response; EFS, event-free survival; HR, hazard ratio; IRC, independent review committee; NR, not
reached; ORR, overall response rate; OS, overall survival; PFS, progression-free survival; PR, partial response; SD, stable disease; TTNLT, time to next
antilymphoma treatment.
*In subpopulation analyses, HR was estimated from Cox proportional hazard regression model, P value was obtained from Fisher exact t test for binary end

points and log-rank test for time-to-event end points.

TABLE A4. Efficacy in Patients With Marginal Zone Lymphoma

Variable
Lenalidomide + Rituximab

(n = 31)
Placebo + Rituximab

(n = 32) HR (95% CI)* P*

Best response, as assessed by IRC

ORR, No. (% [95% CI]) 20 (65 [45 to 81]) 14 (44 [26 to 62]) .1313

CR, No. (% [95% CI]) 9 (29 [14 to 48]) 4 (13 [4 to 29]) .1289

PR, No. (%) 11 (35) 10 (31)

SD, No. (%) 6 (19) 11 (34)

PD/death, No. (%) 0 4 (13)

Not done/missing/no evidence of disease at baseline,
No. (%)

5 (16) 3 (9)

Median PFS, as assessed by IRC, months (95% CI) 20.2 (16.0 to NR) 25.2 (11.1 to NR) 1.00 (0.47 to 2.13) .9984

Median PFS, as assessed by investigator, months (95%CI) 19.2 (13.9 to 30.4) 22.1 (8.7 to NR) 1.04 (0.54 to 2.01) .8918

Median EFS as assessed by IRC, months (95% CI) 20.2 (14.5 to NR) 25.1 (9.2 to NR) 1.18 (0.60 to 2.29) .6324

Median DOR, as assessed by IRC, months (95% CI) 17.4 (13.2 to NR) NR (8.4 to NR) 1.81 (0.56 to 5.84) .3111

Median TTNLT, months (95% CI) 25.8 (17.7 to NR) NR (21.6 to NR) 1.58 (0.68 to 3.67) .3057

OS probability at 2 years, % (95% CI) 82 (61 to 92) 94 (77 to 98) 2.89 (0.56 to 14.92)

Deaths, No. (%) 5 (16) 2 (6)

Abbreviations: CR; complete response; DOR, duration of response; EFS, event-free survival; HR, hazard ratio; IRC, independent review committee; NR, not
reached; ORR, overall response rate; OS, overall survival; PFS, progression-free survival; PR, partial response; SD, stable disease; TTNLT, time to next
antilymphoma treatment.
*In subpopulation analyses, HR was estimated from Cox proportional hazard regression model, P value was obtained from Fisher exact t test for binary end

points and log-rank test for time-to-event end points.

© 2019 by American Society of Clinical Oncology Volume 37, Issue 14
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Ibrutinib in rel/ref MZL 

Noy Blood. 2017 Apr 20;129(16):2224-2232.

N=63
Med Age 66 y (30-92)
PS >1 30 (48%)
EN MZL 32 (51%)
SMZL 14 (22%)
NMZL 17 (27%)
> 2 prior Rx 40 (64%)
Ref to last systemic 
Tx

14 (22%)

Primary endpoint: ORR



Zanubrutinib in RR MZL: MAGNOLIA Study (n=68) 
single arm trial 

§ Key patient characteristics: 
Med age 70y, 27% over age 75y
77% EN disease 
10% had non-FDG avid disease 
MZL subtypes: EN MZL 38%, NMZL 38%, SMZL 18% 
Med 2L prior lines of therapy 

§ Results: med f/u 27.4 months, 
ORR 68.2; CR 26% 
24-month DOR 72.9%
24-month PFS 70.9% 
24-month OS 85.9% 

47

Opat Blood Adv 2023 Nov 28;7(22):6801-6811



Acalabrutinib monotherapy (n=43) 

§ Patient Characteristics 

§ Med age 69; 46% > 70y
§ Med 1 PLOT 

PFS

OS

ORR 
53%

CR 5%

Strati Br J Haematol 2022 Oct;199(1):76-85



Pirtobrutinib in RR MZL: Phase 1/2 BRUIN  

N=36
Med age 68y
Med PLOT 3 
MZL subtype: 

47% nodal
36% splenic 
17% EN 

26 pts (72%) with prior cBTKi, 
20 (77%) pts discontinued for PD
6 (23%) discontinued for toxicity

Patel Blood (2023) 142 (Supplement 1): 1660.

ORR 50%



ZUMA-5: Axi-cel in MZL 

Neelapu ASH 2021



Axi-cel in MZL (n=31, f/u 32m) 

Neelapu Blood (2024) 143 (6): 496–506.



Loncastuximab teserine in RR MZL (n=23) 

52

ORR 91%
CR 70%
1 patient post-CAR-T had CR 

Lossos ASH 2024

UPDATE: presentation at 
ICML 2025



Odronextamab in RR MZL (ELM-2 Study; n=42) 

Kim ASH 2024 



Odronextamab in RR MZL (n=42)  

• 77% ORR and CR
• Med PFS/OS not 

reached with med 
f/u 11m)

• Similar safety 
profile to other 
lymphomas 

Kim ASH 2024



Emerging data with mosunetuzumab

Agent/regimen No. pts with 
MZL

Key patient 
features 

ORR/CR comments

Mosunetuzumab
(Olszewski 2024, 
BrUOG-401) plus 
len augmentation 

15 Treatment-naïve 
population 

86%/86%

Mosunetuzumab
(Lynch ASH 
2023) 

3 Treatment-naïve 
population 

100%** (MZL not 
separately 
reported)

No G2+ CRS 



Burke EHA 2025



SchemaS2506 SCHEMA: coming soon!!!



How do we move forward given heterogeneity, relative 
rarity, difficulty staging/response assessment, etc? 
Markers in MZL 

58

Biomarkers Definitions Working Group, Clin Pharmacol Ther 2001; Thieblemont, NY MZL 
workshop 2019

***Slide from Catherine Thieblemont = Putative surrogate markers

Prognostic markers New tools of response assessment



COMING IN 2027

Emerging immunotherapy advances for non-Hodgkin lymphomas


