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Marginal Zone Lymphoma
AKA… the STEPCHILD sibling of Follicular lymphoma



Indolent NHL
Follicular (22%)

Diffuse large
B cell (31%)

Armitage. J Clin Oncol. 1998;16:2780.

Mantle cell (6%)

Peripheral T cell (6%)

Other subtypes with a 
frequency £2% (9%)

The Frequency of Various Lymphoma Subtypes in Adults

Composite 
lymphomas 
(13%)

Small lymphocytic 
(6%)

Marginal zone, 
B cell, MALT type 

(5%)

Marginal zone, 
B cell, nodal type (1%)

Lymphoplasmacytic 
(1%)MALT=mucosa-associated lymphoid tissue.



Marginal Zone Lymphoma
Three distinct Entities

Extranodal MZL (MALT)

• Majority of cases

• Gastric

• Cutaneous

• Non-Gastric/Non-cutaneous (GI, 

lung, ocular adnexae, thyroid, etc)

Nodal MZL

• ~ 6% of cases 

• Nodal presentation similar to 

follicular lymphoma

Splenic MZL

• ~ 4% of MZL

• Splenic, Marrow and peripheral 

blood involvement. 

• Commonly presents with anemia 

and splenomegaly. 
1. Zinzani. ASH Education Book. 2012;1:426-432. 2. Dreyling et al. Annals Oncol. 2013;24:857-877. 3. Fowler et al. Lancet Oncol. 2014;15:1311-1318. 4. Tuscano et al. Br J Haematol.2014;165:375-381.    
5. Raderer et al. ICML 2015. Abstract 012. 6. Tuscano et al. Br J Haematol. 2014;165:375-381.

• Indolent lymphoma originating from memory B  lymphocytes present in the marginal 
zone of secondary  lymphoid follicles

• Often a diagnosis of ‘exclusion’ having no specific ‘markers’ (CD5 –ve/ CD10 –ve
monoclonal B-cells). 

• Differential: lymphoplasmacytic lymphoma (MYD88); Hairy cell leukemia (BRAF)



MZL Pathogenesis: Chronic 
Antigen Stimulation

Infections

Stomach: Helicobacter Pylori

Ocular adnexa: Chlamydia 
psittaci

Skin: Borrelia Burgdorferi

Lung: Achromabacter
xylososians

Intestine: Campylobacter 
jejuni

Autoantigens

Sjogren’s disease

Hashimoto’s thyroiditis

Systemic Lupus

Relapsing polychondritis

Splenic/Nodal MZL

Hepatitis C



Early Progression within 2 years (POD24) is 
associated with  worse survival 

Luminari S. et al Blood 2019

Overall Survival at 5 years:
POD24= 73%
Non-POD24= 91% 

or those who died before 24 months were excluded from
analysis. The study was approved by local ethic committees at
any active center and signed consent forms were mandatory
for all enrolled patients.

Results and discussion
Between July 2010 and July 2018, 1325 INFL cases were reg-
istered in the NF10 study by 65 centers in Europe and South
America (supplemental Appendix, available on the Blood
Web site). Demographic and clinical characteristics are sum-
marized in Table 1. Overall, 321 patients who received imme-
diate systemic therapy and who had an adequate follow-up were
identified as the main study population. The median follow-up
was 43 months (range, 1-92 months). Five-year PFS was 64%
(95% confidence interval [CI], 56% to 71%). Salvage treatment of
patients with progressive disease was immunochemotherapy in
46 cases (55%), radiotherapy in 6 (7%), and observation in 7 (8%).
High-dose therapy followed by autologous stem cell transplant
(ASCT) was reported in 3 cases; in 23 cases, it was not possible
to obtain details on salvage therapy (27%). Overall, 31 patients
died; progressive disease was reported as the cause of death in 19
of 31 cases (61%). Five-year OS was 88% (95% CI, 83% to 92%).

POD24 was reported in 59 of 321 patients (18%). Three-year OS
for patients with POD24 was 53% (95% CI, 37% to 67%) with
a hazard ratio (HR) of 19.5 (95% CI, 8.4-45.4) when compared
with patients without POD24 (88%; 95% CI, 89% to 98%)
(Figure 1). Association of POD24 with OS was also confirmed
with a lower HR, for patients who were not immediately treated
(POD24 rate, 25%; HR for OS, 2.69; 95% CI, 1.04-6.92). The
association of POD24 with OS was confirmed in ENMZL, SMZL,
and disseminated MZL (Diss-MZL) subgroups (Figure 1). Our
data confirm the strong association of time to progression with
OS as seen for FL and, more recently, in a study of INFL by the
University of Iowa/Mayo Clinic.9 Differently from the US series,
our study was focused on a homogeneous population of MZL
patients prospectively recruited in an international study who

were treated with systemic chemotherapy and/or immunother-
apy. Notwithstanding small differences between the 2 studies and
the use of 2 slightly different end points, both support the strong
association of time to progression with the risk of death.

Recent data on FL suggest that early events could be enriched
with transformed cases with more aggressive behavior.11 In our
study, 66% of deaths for POD24 patients were referred to
lymphoma progression and higher mortality of early relapsed
was also confirmed by cause-specific survival analysis; moreover,
among the 90 patients who experienced progressive disease,
we were able to identify 7 patients with histologically trans-
formedMZL, all of whom were counted as POD24 cases. Thus, if
the rate of transformation in our series was low compared with
other reported series,12,13 our report suggests that histological
transformation might play a role in defining the quality of early
events.

Another issue with POD24 patients is salvage treatment. In
FLs, 2 recent reports suggested that the use of ASCT might be
a better option compared with conventional salvage therapies
for early relapsers.14,15 InMZL, the efficacy of ASCT is controversial
and its role as salvage therapy for POD24 patients remains an
open research question. Indeed, very few POD24 patients were
treated with ASCT in our study.

The finding of early progression (POD24) as a strong marker of
poor outcome is useful but its clinical utility to support initial
treatment choice is limited. Logistic univariate analysis adjusted
by treatment modality (immunochemotherapy vs chemotherapy
without rituximab) identified clinical and laboratory parameters
associated with higher risk of POD24 (age .60 years, per-
formance status, systemic symptoms, bone marrow involve-
ment, low serum albumin, elevated lactate dehydrogenase, b2
microglobulin, low hemoglobin, reduced platelet count, low
absolute lymphocyte count). Among tested prognostic scores,
the Follicular Lymphoma International Prognostic Index (FLIPI)
predicted the risk of POD24 (12% and 27% for 0-2 and 3-5 risk
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Figure 1. OSby POD24 andbyMZL subtypes.OS from
a risk-defining event after diagnosis in patients with MZL
who were immediately treated after diagnosis. (A)
Patients with MZL: POD24 rate, 18%; 3-year OS POD24,
achieve 95% vs fail 53% (P, .001) (HR, 19.5; 95% CI, 8.40-
45.4). (B) Patients with SMZL: POD rate, 25%; 3-year OS
POD24, achieve 95% vs fail 44% (P , .001). (C) Patients
with disseminatedMZL (Diss-MZL): POD rate, 20%: 3-year
OS POD24, achieve 93% vs fail 33% (P, .001). (D) Patients
with ENMZL: POD rate, 16%; 3-year OS POD24, achieve
98% vs fail 71% (P, .001). Association of POD24 with OS
could not be assessed for NMZL patients because too
few events have been reported in this subgroup to do any
inference.
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or those who died before 24 months were excluded from
analysis. The study was approved by local ethic committees at
any active center and signed consent forms were mandatory
for all enrolled patients.

Results and discussion
Between July 2010 and July 2018, 1325 INFL cases were reg-
istered in the NF10 study by 65 centers in Europe and South
America (supplemental Appendix, available on the Blood
Web site). Demographic and clinical characteristics are sum-
marized in Table 1. Overall, 321 patients who received imme-
diate systemic therapy and who had an adequate follow-up were
identified as the main study population. The median follow-up
was 43 months (range, 1-92 months). Five-year PFS was 64%
(95% confidence interval [CI], 56% to 71%). Salvage treatment of
patients with progressive disease was immunochemotherapy in
46 cases (55%), radiotherapy in 6 (7%), and observation in 7 (8%).
High-dose therapy followed by autologous stem cell transplant
(ASCT) was reported in 3 cases; in 23 cases, it was not possible
to obtain details on salvage therapy (27%). Overall, 31 patients
died; progressive disease was reported as the cause of death in 19
of 31 cases (61%). Five-year OS was 88% (95% CI, 83% to 92%).

POD24 was reported in 59 of 321 patients (18%). Three-year OS
for patients with POD24 was 53% (95% CI, 37% to 67%) with
a hazard ratio (HR) of 19.5 (95% CI, 8.4-45.4) when compared
with patients without POD24 (88%; 95% CI, 89% to 98%)
(Figure 1). Association of POD24 with OS was also confirmed
with a lower HR, for patients who were not immediately treated
(POD24 rate, 25%; HR for OS, 2.69; 95% CI, 1.04-6.92). The
association of POD24 with OS was confirmed in ENMZL, SMZL,
and disseminated MZL (Diss-MZL) subgroups (Figure 1). Our
data confirm the strong association of time to progression with
OS as seen for FL and, more recently, in a study of INFL by the
University of Iowa/Mayo Clinic.9 Differently from the US series,
our study was focused on a homogeneous population of MZL
patients prospectively recruited in an international study who

were treated with systemic chemotherapy and/or immunother-
apy. Notwithstanding small differences between the 2 studies and
the use of 2 slightly different end points, both support the strong
association of time to progression with the risk of death.

Recent data on FL suggest that early events could be enriched
with transformed cases with more aggressive behavior.11 In our
study, 66% of deaths for POD24 patients were referred to
lymphoma progression and higher mortality of early relapsed
was also confirmed by cause-specific survival analysis; moreover,
among the 90 patients who experienced progressive disease,
we were able to identify 7 patients with histologically trans-
formedMZL, all of whom were counted as POD24 cases. Thus, if
the rate of transformation in our series was low compared with
other reported series,12,13 our report suggests that histological
transformation might play a role in defining the quality of early
events.

Another issue with POD24 patients is salvage treatment. In
FLs, 2 recent reports suggested that the use of ASCT might be
a better option compared with conventional salvage therapies
for early relapsers.14,15 InMZL, the efficacy of ASCT is controversial
and its role as salvage therapy for POD24 patients remains an
open research question. Indeed, very few POD24 patients were
treated with ASCT in our study.

The finding of early progression (POD24) as a strong marker of
poor outcome is useful but its clinical utility to support initial
treatment choice is limited. Logistic univariate analysis adjusted
by treatment modality (immunochemotherapy vs chemotherapy
without rituximab) identified clinical and laboratory parameters
associated with higher risk of POD24 (age .60 years, per-
formance status, systemic symptoms, bone marrow involve-
ment, low serum albumin, elevated lactate dehydrogenase, b2
microglobulin, low hemoglobin, reduced platelet count, low
absolute lymphocyte count). Among tested prognostic scores,
the Follicular Lymphoma International Prognostic Index (FLIPI)
predicted the risk of POD24 (12% and 27% for 0-2 and 3-5 risk
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Figure 1. OSby POD24 andbyMZL subtypes.OS from
a risk-defining event after diagnosis in patients with MZL
who were immediately treated after diagnosis. (A)
Patients with MZL: POD24 rate, 18%; 3-year OS POD24,
achieve 95% vs fail 53% (P, .001) (HR, 19.5; 95% CI, 8.40-
45.4). (B) Patients with SMZL: POD rate, 25%; 3-year OS
POD24, achieve 95% vs fail 44% (P , .001). (C) Patients
with disseminatedMZL (Diss-MZL): POD rate, 20%: 3-year
OS POD24, achieve 93% vs fail 33% (P, .001). (D) Patients
with ENMZL: POD rate, 16%; 3-year OS POD24, achieve
98% vs fail 71% (P, .001). Association of POD24 with OS
could not be assessed for NMZL patients because too
few events have been reported in this subgroup to do any
inference.
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Overall Survival at 3 years
POD24 3-y: 53%
No POD24 3-y: 88%



Extranodal/MALT Type

Gastric: 
Abx for H Pylori

XRT (preferred) or Rituximab 
Cutaneous: 

Surgery or XRT +/- rituximab
Non-gastric/Non-cutaneous

XRT- Localized
Rituximab or R-Chemo

Splenic MZL

HCV therapy
Single agent rituximab

Splenectomy

Nodal MZL

Rituximab
Chemoimmunotherapy (eg BR)

Current Management approach of untreated MZL



Effectiveness of anti-infective therapy

Pathogen Organ Therapy ORR

H Pylori Stomach PPI + clarithromycin based, triple 
therapy, metronidazole or amoxicillin 65- 77%

C. Pstittaci Ocular Adnexa Doxycycline or clarithromycin 45 – 52%
B. Burgdorferi Skin Ceftriaxone 40%
C. Jejuni Small intestine Various NA

Hepatitis C NA Peg-IFN or IFN 1stLine: 77%
2ndLine: 85%

Bertoni et al. Cancer Journal 2021; Zucca et al. ESMO Ann Oncol 2020

Gastric 
MALT

Splenic 
MZL



• SEER database study on 1134 gastric MALT patients

• Between 1997 – 2007

• 5-y lymphoma related death:

• RT: 5.3% (95%CI 2.6– 9.4)

• Chemo: 19.1% (95%CI 13.1 – 26.0)

• No differences between rituximab (R) single agent or R-chemo

• The freedom from treatment failure (FFTF) at 15-years is 88%!

Olszewski et al. Ann Oncol 2014; Wirth at al. Ann Oncol 2013

Gastric MALT: Radiation therapy 



Splenic Marginal Zone Lymphoma

Broccoli & Zinzani. ASH Meeting 2020

splenectomy, which is contraindicated in cases with disease
dissemination to distant lymph nodes or other parenchymas, as
well as those in which cytopenias are secondary to massive bone
marrow infiltration and are not believed to be correctable by
splenectomy alone. It must be noted that splenectomy is a major
surgical procedure, with potential acute and late complications.
Vaccinal prophylaxis against capsulated bacteria is always nec-
essary.37 Splenectomy also has the advantage of ruling out a
possible histologic transformation, which can be suspected in
cases with rapid spleen enlargement, elevation of lactate dehy-
drogenase, or appearance of systemic symptoms.

Rituximab
Rituximab, used as a single agent or combinedwith chemotherapy,
is highly effective in this subgroup of patients and is preferred in
comparisonwith splenectomyby someclinicians.36,38-41 Single-agent
rituximab (375 mg/m2 weekly for 4-8 weeks) produces rapid re-
sponses, with an ORR of 88% to 100%, CR in nearly 45% to 90% of
cases, and a 10-year PFS that may exceed 60%.36 It also remains
active in cases with disease relapse.

Chemoimmunotherapy
Chemoimmunotherapy regimens arebasedon rituximab combined
with alkylating agents (cyclophosphamide or bendamustine),

anthracyclines, or fludarabine.36 This approach is particularly indi-
cated in cases of disseminated disease at presentation with clinical
symptoms, as well as in patients who are unresponsive to first-line
therapy or have disease recurrence. Available data are from ret-
rospective experiences involving a limited number of patients with
the application of various combinations of drugs and treatment
schedules. For this reason, comparison of published series is risky,
and none of the described regimens can be deemed the gold
standard. Reported ORRs are higher than 80%, with CR in more
than half of the treated patients and long response durations,
however with not negligible toxicity, especially infections. The
BRISMA (Italian Lymphoma Foundation; FIL/IELSG-36) study has
recently investigated the efficacy of the combination of ritux-
imab+bendamustine in 56 SMZL patients with symptomatic dis-
ease, who were ineligible for splenectomy and had not responded
toHCV-directed antiviral treatment.42 Bendamustinewas given at a
dose of 90mg/m2 on days 1 and 2 in cycles of 28 days, for 6 cycles.
The ORR rate was 91% and the CR rate was 73%, with 3-year PFS
and OS of 90% and 96%, respectively. Toxicity was mostly he-
matologic, with grade 3-4 neutropenia recorded in 43%of patients,
which compares favorably with a previous Italian experience with
rituximab with cyclophosphamide, liposomal doxorubicin, vincris-
tine and prednisone (R-COMP) in the same subset of patients.43

Based on the results in B-cell indolent lymphomas,44,45 we suggest

Figure 2. Treatment sequencing in splenic MZL. R, rituximab.
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Salvage treatment (if indication present)
1. BTKi (Ibrutinib, Zanubrutinib)
2. Lenalidomide/Rituximab
3. Axi-cell CART



Hepatitis C and MZL: Effect of antiretroviral therapy

• Majority of studies were based on 
IFN-gamma regimens of antiviral 
therapies (AT)

• SMZL ORR between 50-75%
• Strong correlation with serologic viral 

responses (SVR)
• Antiviral therapy at any time is 

associated with improved survival

anti-lymphoma antiviral treatment
One hundred and thirty-four patients received AT for lymph-
oma control: 100 patients received AT as the first-line option,
while 34 patients received AT as second-line treatment following
a previous therapeutic failure. AT consisted of IFN in 47 patients
(plus RBV in 36) and peg-IFN in 87 (plus RBV in 82). The
median age was 60 years (range 23–80 years) with no difference
between patients treated with AT as first or second line
(P = 0.07). Histological, virological, and hematological features
of the 134 patients are summarized in Table 3.

first-line antiviral treatment: tolerability and activity. Among
100 patients treated with AT as first line (33 with IFN and 67
with peg-IFN), 60 were affected by MZL. HCV genotype was 2
in 52 patients and 1 in 37. The median duration of first-line AT
was 7 months (range 2–48). Eighty-seven patients completed
the planned AT; 6 patients discontinued due to toxicity, while 7
patients interrupted AT early due to lymphoma progression and
lack of virological response. HCV-RNA clearance was achieved
in 80 patients (80%).
Forty-four (44%) of patients achieved CR and 33 (33%) PR,

with an ORR of 77% (95% CI: 69%–85%); 14 (14%) had SD.
The median response duration was 33 months.
Lymphoma response was related to achievement of HCV-

RNA clearance (P = 0.003) (supplementary Table S3, available
at Annals of Oncology online). Lymphoma response was not
statistically different between patients with MZL and non-MZL
(ORR: 82% versus 70%), whereas it was lower in splenic MZL
with respect to other MZL cases (ORR: 65% versus 92%;
P = 0.02). ORR was 83% in genotype two carriers and 70% in
genotype one carriers (P = 0.3).
At a median follow-up of 3.6 years, 9 patients progressed and

13 experienced lymphoma relapse after initial response to AT,
with a 5-year PFS of 63% (95% CI: 50%–73%) (Figure 3B). Five-
year PFS for patients not treated with AT as first line was 45%
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Figure 2. Overall survival according to the use of antiviral treatment at any
time.
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Figure 1. Overall survival (A) and progression-free survival (B) of entire
series of 704 patients with hepatitis C virus-associated indolent lymphoma.

Table 2. Predictive model for OS and PFS derived from
multivariate backward stepwise Cox analysis, considering antiviral
treatment as a time-dependent covariate

HR 95% CI P-value

Overall survival
Antiviral treatment 0.21 0.06–0.73 0.014
Age>60 years 3.89 1.71–8.85 0.001
B symptoms 1.99 0.88–4.51 0.099
Cirrhosis 2.81 1.24–6.35 0.013
Cryoglobulinemia 0.36 0.15–0.88 0.024
Albumin <3.5 g/dl 3.16 1.64–6.09 0.001

Progression-free survival
Antiviral treatment 0.80 0.48–1.33 0.385
Age>60 years 1.43 0.95–2.17 0.089
ECOG>1 1.64 0.93–2.87 0.085
Albumin <3.5 g/dl 1.55 1.00–2.40 0.050

The mutually adjusted hazard ratios (HRs) with the 95% confidence
interval (95% CI) and the significance level (P-value) are reported.
HRs are also adjusted for diagnosis.

Volume 25 | No. 7 | July 2014 doi:10.1093/annonc/mdu166 | 
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Arcaini et al. Ann Oncol 2014; Peveling-Overhag. J Viral Hepat 2016



Broccoli & Zinzani. ASH Meeting 2020

Extranodal Marginal Zone lymphoma management

or para-aortic nodes, as well) be encompassed in the clini-
cal target volume. Perigastric nodes are simply included in
the treatment volume, although they are not pathologically
confirmed to be involvedwith lymphoma.10 Doses of 24 to 30 Gy
to the stomach and perigastric nodes have been effective in
local disease control in the long term, without significant toxic
effects.11-13

Rituximab
The drug is recommended as a second-line treatment for those
in whom antibiotic therapy has failed and who have contrain-
dications to ISRT. The efficacy of 1 treatment per week for
4 consecutive weeks, at the standard dose of 375 mg/m2, as a
single agent for gastric and extragastric MALT lymphomas, is
reported in retrospective studies.14-16 The studies mainly include
patients with extranodal MALT lymphoma in general, and pri-
mary gastric disease cases are just a proportion of the entire
cohort of patients treated. The only study specifically consid-
ering gastric MALT lymphoma15 enrolled 27 patients at any
disease stage. In 55% of those, an initial antibiotic eradication
therapy or surgery had failed, and 7% were treatment naive. In
the remaining cases, chemotherapy was associated with anti-
biotic eradication therapy or surgery. Objective responses were
recorded in 77% of the patients, with a histologic complete
response (CR) in 46%, independent of the presence of the t(11;18)
translocation. Relapses occurred in only 2 patients within the
first 3 years of follow-up. The International Extranodal Lym-
phoma Study Group-19 (IELSG) trial, designed to evaluate the

efficacy of rituximab+chlorambucil over chlorambucil alone in
the treatment of patients with gastric MALT, in whom an initial
antibiotic therapy has failed, was amended to include a third
arm consisting of single-agent rituximab after the enrollment of
the first 252 patients.17 This trial and its results are described in
detail in “Chemoimmunotherapy in advanced or resistant MALT
lymphomas.”

Surgery
The role of surgery has been questioned, as gastric MALT
lymphoma is generally multifocal, thus requiring an extensive
(total or subtotal) gastrectomy, usually severely impairing the
quality of life. Gastrectomy should be considered as a first-line
intervention in cases of life-threatening hemorrhage, gastric
perforation, or pyloric stenosis.18

Initial treatment choices in nongastric MALT lymphomas
Nongastric (extragastric) MALT lymphomas can arise in any
extralymphatic organwith an anatomically well-structuredMALT
(such as the gut, the nasopharynx, and the lung) and also at sites
normally lacking lymphoid tissue, but with a (temporary) ac-
cumulation of B-lymphocytes as a response to chronic stimu-
lation caused by an infection or an autoimmune process. Salivary
glands, ocular adnexa, breasts, genitourinary organs, the skin,
and the thyroid may be affected by MALT lymphoma in con-
comitance with some particular conditions, such as Sjögren
syndrome or Hashimoto thyroiditis, or as a consequence of
certain infections (eg, by Chlamydophila psittaci or Borrelia

Figure 1. Treatment sequencing in gastric and nongastric MALT lymphoma. *Lugano (or corresponding Paris/TNM [tumor, node,
metastasis]) staging system for gastric MZL. **Endoscopy performed during follow-up is always associated with multiple biopsies of
gastricmucosa. A shift should bemade to the next treatment stepwhen the patient is symptomatic or in cases of overt progression or
deeper invasion within gastric walls. Consider repeating antibiotic therapy if HP positivity is still detected. ***Ann Arbor staging
system.
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IELSG-19: Phase III EMZL R-Chlorambucil vs Chlorambucil vs R: 7-
year follow up

anatomic primary localizations (Appendix Table A1) with diverse
outcomes (Appendix Fig A1, online only). Nevertheless, a signif-
icantly higher CR rate was achieved with combination therapy in

both primary gastric (91% v 61% after chlorambucil and 67% after
rituximab; P = .001) and primary nongastric MALT lymphomas
(72% v 62% after chlorambucil and 48% after rituximab; P = .008).

Log-rank test, P = .0009
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Fig 3. Kaplan-Meier survival curves according to treatment received for (A) event-free survival (EFS), (B) progression-free survival (PFS), and (C) overall survival (OS). HR,
hazard ratio.

Table 3. Causes of Death

Cause of Death
All Patients

(58 of 401; 14.5%)
Arm A

Chlorambucil (20 of 131; 15.3%)

Arm B
Chlorambucil Plus Rituximab

(25 of 132; 18.9%)
Arm C

Rituximab (13 of 138; 9.4%)*

Lymphoma progression 14 (24.1) 6 (30.0) 5 (20.0) 3 (23.1)
Second tumor 17 (29.3) 7 (35.0) 5 (20.0) 5 (38.4)
Transformed lymphoma 4 (6.9) 0 (0) 4 (16.0) 0 (0)
Infection 4 (6.9) 1 (5.0) 2 (8.0) 1 (7.7)
Respiratory failure 4 (6.9) 1 (5.0) 2 (8.0) 1 (7.7)
Stroke 4 (6.9) 1 (5.0) 1 (4.0) 2 (15.4)
Trauma 1 (1.72) 0 (0) 1 (4.0) 0 (0)
Deep venous thrombosis 1 (1.72) 1 (5.0) 0 (0) 0 (0)
Unknown 9 (15.5) 3 (15.0) 5 (20.0) 1 (7.7)
Total deaths 58 (100) 20 (34.5) 25 (43.1) 13 (22.4)

NOTE. Data are given as No. (%).
*The reduced death rate in arm C may simply reflect the significantly shorter follow-up time and was not statistically significant (P = .080)
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anatomic primary localizations (Appendix Table A1) with diverse
outcomes (Appendix Fig A1, online only). Nevertheless, a signif-
icantly higher CR rate was achieved with combination therapy in

both primary gastric (91% v 61% after chlorambucil and 67% after
rituximab; P = .001) and primary nongastric MALT lymphomas
(72% v 62% after chlorambucil and 48% after rituximab; P = .008).
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Zucca et al J Clin Oncol 2017

The only frontline randomized phase III trial in MZL

Rituximab-Chlorambucil had better EFS and PFS compared to either agents alone

Rituximab-Chlorambucil rarely used in the United States



What about R-Bendamustine? 
We lack prospective randomized trials dedicated to MZL

Study Number of MZL pts Phase ORR (CR) % Result

BRIGHT study 1

R-Bendamustine vs R-CHOP/R-CVP

46

(28 BR vs 18 R-CHOP/R-CVP)
3 92% (20%) BR is noninferior to R-

CHOP/R-CVP

German StiL study 2

R-Bendamustine vs R-CHOP

67

(37 BR vs 30 RCHOP)
3 Not reported 

for MZL
Better PFS with BR in FL 

only, no difference in MZL. 

StiL NHL7-2008 MAINTAIN trial 3

2 year rituximab maintenance after 
R-Bendamustine

119

(Only nodal and splenic MZL, 
MALT was excluded)

2 91% (19%) PFS improvement with 
maintenance vs observation

1 Ian W. Flinn et al. JCO 2019; 2 Rummel MJ, et al.  Lancet. 2013:381:1203-10. and updated ASCO 2017; 3 Rummel MJ ASCO 2018

R-Bendamustine randomized trials included a small subset of MZL patients. 



International Retrospective study: Frontline Bendamustine + 
Rituximab for EMZL

• # patients: 237
• Median age 63 (21 – 85)
• Stage III/IV: 75.5%
• Median follow up: 3.21 years
• More than 2 EN sites: 45%
• Efficacy (59% assessed by PET)

• ORR 93.2%
• CR 81%
• PFS at 5 years: 80.5%. 

Alderuccio et Al. Blood Advances 2022



International Retrospective study: Frontline BR for EMZL

Alderuccio et Al. Blood Advances 2022

trauma, lung cancer, liver cirrhosis/hepatocellular carcinoma, respira-
tory failure, bladder cancer, acute myeloid leukemia, heart arrhyth-
mia, and amyotrophic lateral sclerosis, each in 1 patient and
unknown in 2. No difference in PFS was observed among patients
achieving CR or PR after BR (hazard ration [HR]: 0.47; 95% CI,

0.18-1.27; P 5 .12). We did not observe better PFS by number of
BR cycles (P 5 .222). However, we observed shorter OS in
patients treated with 1 to 3 cycles (P 5 .009; data not shown).
Patients treated with rituximab maintenance after achieving CR or
PR following BR treatment exhibited longer PFS (5-year rate
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Figure 2. Survival of EMZL patient treated with BR. PFS (A) and OS (B) in patients with extranodal marginal zone lymphoma treated with bendamustine and rituximab;
by rituximab maintenance (C-D); by disease location (E-F); and by MALT-IPI risk group (G-H).
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Rituximab maintenance was associated with better PFS, but not OS.

MALT-IPI score was lacked predictive value 
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achieving CR or PR after BR (hazard ration [HR]: 0.47; 95% CI,

0.18-1.27; P 5 .12). We did not observe better PFS by number of
BR cycles (P 5 .222). However, we observed shorter OS in
patients treated with 1 to 3 cycles (P 5 .009; data not shown).
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R/R MZL: Systemic Treatment options

Second line

• Chemoimmunotherapy (RCHOP, R-CVP)

• Anti-CD20 agents: Rituximab, Obinutuzumab

• Lenalidomide/Rituximab (AUGMENT, MAGNIFY)

• BTK inhibitors: 

• Ibrutinib

• Zanubrutinib

• Acalabrutinib

Third line and Beyond

Second line options not previously used. 

Additional options:
• Clinical Trial
• PI3K inhibitors (mostly withdrawn 2022)-

Copanlisib. 

• CART cell therapy (Axi-cel) currently on NCCN

Observation for low bulky asymptomatic patients with late relapse is reasonable

Optional Consolidation: Maintenance Rituximab/Obinutuzumab or Autologous or Allogeneic SCT

Partially adopted from NCCN.org 



BTK Inhibitors in MZL

Ibrutinib Zanubrutinib Acalabrutinib
Trial NCT01980628 MAGNOLIA ACE-LY-003
Population Adult patients with R/R MZL, >1 prior therapy including anti-CD20 based antibody
Median Rx 2 (1-9) 2 (1 – 6) 1 (1-4)

N 63 (32 MALT, 14 SMZL, 17 
NMZL)

68 (26 NMZL, 26 EMZL, 
12 SMZL, 4 mixed subtype)

43 (19 EMZL, 13 (NMZL, 11 
SMZL)

Dose 560 mg daily until PD 160 mg BID until PD 100 mg BID until PD
ORR, % 48 68.2 52.5
CR, % 3 25.8 12.5
PFS, mo 14.2 NR 27.4 

Noy A et Al, Blood Advances 2020, Opat et al, Clin Can Res 2021, Strati P at Al, Br J Haematol 2022



BTK Inhibitors in MZL: Toxicities

Ibrutinib Zanubrutinib Acalabrutinib
Trial PCYC-1121 MAGNOLIA ACE-LY-003
Grade > 3 TEAE 71% 38.2% 39.5%
Drug interruption due to AE 17% 2.9% 7%

Atrial Fibrillation 8% 2.9% 0

Hypertension NR (5%) 0 4.7% (0)
Infections all grades (G>3) NR (22%) 39.7% (13.2%) 34.9% (7%)
Bleeding all grades (G>3) 68% (3%) 32.4% (0) 23.3% (0)
Diarrhea all grades (G>3) 48% 20.6% (2.9%) 25.6% (0)
Neutropenia NR (5%) 13.2% (10.9%) 14% (14%)

Noy A et Al, Blood Advances 2020, Opat et al, Clin Can Res 2021, Strati P at Al, Br J Haematol 2022



respectively (supplemental Figure 1; supplemental Table 1). PFS
and OS for the MZL subtypes are shown in supplemental Figures 2
and 3. Median time to initial response ranged from 2.8 months in
patients with splenic MZL to 16.6 months in patients with nodal
MZL. DOR, PFS, and OS rates at 33 months were generally similar
across MZL subtypes (Table 2).

Safety

All patients had a treatment-emergent adverse event (TEAE), and
71% (n 5 45) had a TEAE of grade 3 or higher. The most common
TEAEs of any grade were diarrhea (48%; n 5 30), fatigue (46%;
n 5 29), anemia (37%; n 5 23), and nausea (32%; n 5 20); the
prevalence of the most common TEAEs of any grade generally
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Figure 2. PFS and OS with single-agent ibruti-

nib treatment. (A) PFS in the total efficacy popula-

tion and by prior line of therapy. (B) OS in the total

efficacy population and by prior line of therapy.
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PFS in the total efficacy population and by prior line 

of therapy (Rituximab and chemoimmunotherapy)

Ibrutinib for R/R MZL: PCYC-1121



Primary endpoint: ORR assessed by IRC according to Lugano classification 20143

Key secondary endpoints: ORR by PI, PFS, OS, DOR, safety 
Study identifier: BGB-3111-214, 
NCT03846427

Key eligibility criteria

Zanubrutinib 160 mg BID 
(N=68)

• R/R MZL patients who received 
at least one prior line of CD20-
directed regimen

Treatment until 
disease progression, 

unacceptable toxicity, 
withdrawal of consent 

or end of study

Treatment

Zanubrutinib for R/R MZL: Final analysis of the MAGNOLIA Trial

Opat S et al. ASH 2022. Abstract 234

Enrolled/safety population (N=68)
Median study follow-up:

28 months (range, 1.6-32.9)
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PFS rate at 24 months:
Overall 71%

MALT 77%
NMZL 73%
SMZL 64%

DoR rate at 24 months:
Overall 73%
MALT 75%
NMZL 78%
SMZL NE

Zanubrutinib: MAGNOLIA
Efficacy by MZL Subtypes

Opat S et al. ASH 2022. Abstract 234



TEAEs, n (%) N=68

Patients with ≥1 TEAE 68 (100)

Grade ≥3 TEAE 33 (48)

Serious TEAE 30 (44)

Leading to death   5 (7)a

Leading to dose interruption 25 (37)b

Leading to study drug discontinuation 5 (7)c

Leading to dose reduction 0

Most Common TEAEs

Safety Summary
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Patients, %

Grades 1/2

Grade ≥3

TEAEs of interest, n (%)

N=68

All grade Grade ≥3

Infections 38 (56) 15 (22)a

Hemorrhage 28 (41) 1 (1.5)b

Cardiac

Hypertension 3 (4)c 2 (3)

Atrial fibrillation/flutter 2 (3)d 1 (1.5)

Ventricular extrasystole 1 (1.5)e 0

Second primary malignancy 5 (7)f 3 (4)

Zanubrutinib: MAGNOLIA 
Safety Profile

Opat S et al. ASH 2022. Abstract 234



R-lenalidomide (R2)
Rituximab: Weekly x 4, then monthly x 4. 

Lenalidomide: 20 mg/d, d1-21/28 (12 cycles)

R-placebo
Rituximab: Weekly x 4, then monthly x 4. 

Placebo: matched capsules (12 cycles)

12 cycles or until PD, relapse, or intolerability

1:1R/R FL or MZL (N=358)

Not rituximab-refractory

AUGMENT: Phase 3 Study of R2 vs R in R/R FL and MZL

• Primary endpoint: PFS by IRC (2007 IWG criteria without PET)
• Prophylactic anticoagulation/antiplatelet agents were recommended for patients at risk of DVT
• Len dose was decreased to 10mg for patients with impaired renal function (CrCl 30-59 mL/min)

Leonard J, et al. Journal of Clinical Oncology 2019 37:14, 1188-1199.

Lenalidomide + Rituximab: AUGMENT Trial 



Baseline characteristics

Characteristic
R2

(n = 178)
R-placebo
(n = 180)

Total
(N = 358)

Median age (range), years 64 (26–86) 62 (35–88) 63 (26–88)
Male, n (%) 75 (42) 97 (54) 172 (48)
ECOG PS (0/1/2), % 65/34/1 71/28/1 68/31/1
Positive bone marrow involvement, n (%) 33 (19) 31 (17) 64 (18)

Biopsy not performed 72 (40) 69 (38) 141 (39)
Ann Arbor stage (I-II/III-IV), % 23/77 31/69 27/73
Bulky disease, n (%) 45 (25) 49 (27) 94 (26)
Histology (FL/MZL), % 83/17% 82/18% 82/18%
MZL subtype (n=63)

MALT 14 16 30
Splenic 9 6 15
Nodal 8 10 18

Leonard JP, et al. ASH 2022 [Abstract 230]; Thieblemont C, et al. HemaSphere 2019 #1262

Lenalidomide + Rituximab 



Overall Survival PFS

Augment study: 5.5 year Follow-up
Improved PFS and OS advantage with R2

R2

(n=178)
R-Placebo 

(n=180)
HR P Value

Median PFS 27.6 mo 14.3 mo 0.50 (0.38-0.66) <0.0001

mPFS (MZL pts) 20.2 mo 25.2 1 1
5-year Overall 
Survival 83.2 % 77.3 % 0.59 (0.37-0.95) 0.0285

Leonard J, et al. Journal of Clinical Oncology 2019 37:14, 1188-1199; Leonard et al., ASH 2022 abstract #230; Thieblemont, C HemaSphere 2019 

• PFS and OS advantage for 
whole sample

• PFS and OS not different 
for MZL patients, but 
small sample size

All patients MZL patients (n=63)
R2 Rituximab R2 Rituximab

ORR 78% 53% 65% 44%
CR 34% 18% 29% 13%

Not statistically 
significant for 

MZL



MAGNIFY Trial: R/R Marginal Zone Lymphoma Subset Analysis

Lansigan, et al. ASH 2021 #812.

Lenalidomide + Rituximab: MAGNIFY Trial 

Lenalidomide
20 mg/d*, d1-21/28

+
Rituximab

375 mg/m2 weekly
cycle 1 (d1, 8, 15, 22), 

then d1 every other 
cycle (cycles 3, 5, 7,

9, and 11)

R/R NHL
•FL grade 1-3b, tFL, 
MZL or MCL
•ECOG PS ≤2
•Stage I-IV disease
•≥1 prior therapy

Optional 
Lenalidomide 10  

mg/d,
d1-21/28

Arm B
Rituximab

375 mg/m2 d1 every other
cycle (cycles 13, 15, 17, 19, 21,

23, 25, 27, and 29)

Arm A
Lenalidomide

10 mg/d, d1-21/28
+

Rituximab
375 mg/m2 d1 every other 
cycle (cycles 13, 15, 17, 19,

21, 23, 25, 27, and 29)

Randomization
CR/CRu, PR, or SD

Stratified by

• Histology 
(FL:MZL:MCL)

• Lines of therapy 
(≤2:>2)

• Age (<65:≥65 
years)

RA
N

DO
M

IZ
E

1:
1

Primary endpoint: PFS (maintenance; 2-sided test a=0.05 and HR=0.67)†
Secondary endpoints: OS, IOR, ORR, CR, DOR, DOCR, TTNLT, TTHT, safety†
Exploratory: subgroup analysis of efficacy and safety by histology and QOL

R2 Induction
12 x 28-day cycles

Maintenance
18 x 28-day cycles up to PD



Baseline Characteristics and Treatment History

Lansigan F, et al. ASH 2021 [Abstract #812]

Characteristic, n (%) Total (n = 394)
Age, median (range), y

≥ 65 y
66 (35-91)
221 (56)

Male 210 (53)
ECOG PS at enrolment

0 193 (49)
1 192 (49)
2 9 (2)

Positive bone marrow involvement 123 (31)
Ann Arbor disease stage at
enrollment 66 (17)

I/II 99 (25)
III 229 (58)
IV

Bulky disease (> 7 cm or > 3 cm x 3) 161 (41)

Characteristic, n (%) Total (n = 394)
FL 318 (81)

Grade 1 116 (29)
Grade 2 147 (37)
Grade 3a 55 (14)

MZL 76 (19)
MALTa 15 (4)
Nodal 44 (11)
Splenic 17 (4)

Prior lines of antilymphoma 
treatment, median (range) 2 (1-8)

Prior therapies
Rituximab containing 372 (94)
Rituximab + chemotherapy 289 (73)
Rituximab monotherapy 159 (40)

Rituximab refractoryb 140 (36)
Double refractoryc 85 (22)
Early relapsed 133 (34)

Lenalidomide + Rituximab: MAGNIFY Trial 



Best Overall Response in R2 Induction Treatment Phase

• R2 showed clinical activity in patients with R/R iNHL, including those with FL or MZL histology and those refractory to
rituximab, double refractory, or early relapse

42% 42% 39%
34%

46%
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32%

46%
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30%
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Total 
(N = 394)

Histology: 
FL

(n = 318)

Histology:
MZL

(n = 76)

R-refractory:
Yes

(n = 140)

R-refractory:
No

(n = 254)
Yes

(n = 85)

Double refractory: Double refractory:
No

(n = 309)

Early relapse:
Yes

(n = 133)

Early relapse:
No

(n = 261)

Re
sp
on

se
,%

a

PR
ORR 
71%

ORR
72%

ORR
64% ORR 

60%

ORR 
77%

ORR
51%

ORR 
76%

ORR
65%

ORR
74%

Lenalidomide + Rituximab: MAGNIFY Trial 

Lansigan F, et al. ASH 2021 [Abstract #812]

CR/CRu



Duration of Response

• Median duration of follow-up: 40.6 months (range, 0.6-79.6)
• Median time to response in all patients was 2.8 mo (range, 0.5-17.2)

Lenalidomide + Rituximab: MAGNIFY Trial 

Lansigan F, et al. ASH 2021 [Abstract #812]



PFS by Best Overall Response

Median PFS (95% CI)
• All patients: 50.5 (39.4-NR)

Lenalidomide + Rituximab: MAGNIFY Trial 

Lansigan F, et al. ASH 2021 [Abstract #812]



Chimeric antigen receptor T-cell updates

Artwork by “DALL.E” 2023, Artificial Intelligence



3-Year Follow-Up Analysis of ZUMA-5: A Phase 2 Study of Axi-Cel in 
Patients With Relapsed/Refractory Indolent Non-Hodgkin Lymphoma

Yakoub-Agha, et al., ASH 2022  

Progression-Free Survival Overall Survival

Duration of Response

Median follow-up:
41.7 months for FL pts
31.8 months for MZL pts



Selected Trials in MZL
Population Phase Regimen Status Primary 

Endpoint(s)

Front-line MZL 3
Ibruinib + Rituximab 

Vs 
Rituximab

Recruiting CR at 30 months

Front-line MZL or FL 2 Zanubrutinib + 
Rituximab Planned Overall Response

R/R NHL including MZL 1/2 Epcoritamab Recruiting Overall Response

R/R MZL or FL 3
Tafasitamab/
Rituximab/

lenalidomide
Recruiting PFS

R/R MZL 2 Tafasitamab/ 
acalabrutinb Recruiting CRR

Clinicaltrials.gov.
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