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INTRODUCTION & GENERAL 
CONSIDERATIONS
Marginal zone lymphoma (MZL) is a heterogeneous indolent 
B-non-Hodgkin lymphoma (NHL) and represents 11% of NHL 
(Figure 1). The incidence of MZL increases in older patients, 
MZL represents 26% of NHL 80+ years old patients.4 MZL 
currently includes distinct diseases, all arising from post- 
germinal centre marginal zone B cells and sharing a similar 
immunophenotype (CD20+, CD19+, CD22+, CD27+, 

FMC7+, CD5-, CD10-, K or λ+) but displaying differences 
in terms of clinical presentation, molecular findings, treatment 
and prognosis.4

1. �Extra nodal mucosa associated Lymphoid Tissue 
lymphoma (MALT)

2. Nodal marginal zone lymphoma (NMZL)
3. Splenic marginal zone lymphoma (SMZL)
4. �Splenic- B-cell lymphoma/leukemia, unclassifiable 

BHS guidelines for the treatment of 
marginal zone lymphomas: 2018 update

SUMMARY
Marginal zone lymphomas (MZL) are a heterogeneous subtype of indolent B-non-Hodgkin lymphomas that 
includes distinct entities:
• �Extranodal mucosa-associated lymphoid tissue lymphoma arises in a variety of tissue but primarily in the sto-

mach. They are usually localised and often associated with chronic antigenic stimulation by microbial pathogens. 
Eradication of the pathogen is a major part of the first-line therapy. The prognosis is excellent in early stages.  
In advanced stages, observation, anti-CD20 antibodies and/or cytostatic drugs are therapeutical approaches.

• �Nodal MZL is usually confined in lymph nodes, bone marrow and peripheral blood. The prognosis is somewhat 
worse in this entity. Current recommendations suggest that they should be managed as follicular lymphomas. 

• �Splenic MZL is a unique entity involving the spleen, bone marrow and blood. Hepatitis infection should be 
eradicated before considering treatment. These lymphomas have an indolent behaviour, and only sympto-
matic patients should be treated by splenectomy and/or anti-CD20 antibodies.

• �Two novel entities are described, non-chronic lymphocytic leukaemia monoclonal B-cell lymphocytosis, 
probably closely related to splenic MZL lymphoma, and a less well-defined provisional entity involving pri-
marily the spleen called splenic B-cell lymphoma/leukaemia, unclassifiable, including splenic diffuse red pulp 
lymphoma and hairy-cell leukaemia variant. 

This review will discuss separately the diagnosis, work-up and treatment of extranodal mucosa-associated 
lymphoid tissue lymphoma, nodal MZL and splenic MZL. These guidelines include the recently published ESMO 
consensus conference on malignant lymphoma.1-3

(BELG J HEMATOL 2019;10(4):153-64)

1Department of Hematology, 2Institut Jules Bordet (ULB), Brussels, 3Cliniques Universitaires St Luc, Brussels, 4Hôpital de Jolimont, Haine St Paul, 
5Universitair Ziekenhuis, Ghent, 6Universitair Ziekenhuis, Antwerp, 7AZ St Jan, Bruges, 8Gasthuisberg, Leuven, 9Department of Infectiology, Centre 

Hospitalier Universitaire, Liège, 10Department of Gastro-Enterology, Centre Hospitalier Universitaire, Liège, 11Centre Hospitalier Universitaire, 

Liège, Belgium.

Please send all correspondence to: D. Bron, MD, PhD, Institut Jules Bordet, 1 Rue Héger Bordet, 1000 Bruxelles, tel: 32 25413232, email: 

dbron@ulb.ac.be.

Conflict of interest: The authors have nothing to disclose and indicate no potential conflict of interest.

Keywords: marginal zone lymphomas, MZL.

(3.6%) The most frequently observed adverse reactions which occurred more frequently in the lenalidomide arm compared with the control arm in study MCL-002 were neutropenia (50.9%), anemia (28.7%), diarrhoea (22.8%), fatigue (21.0%), constipation (17.4%), pyrexia (16.8%), and rash (including 
dermatitis allergic) (16.2%). In study MCL-002 there was overall an apparent increase in early (within 20 weeks) deaths. Patients with high tumour burden at baseline are at increased risk of early death, 16/81 (20%) early deaths in the lenalidomide arm and 2/28 (7%) early deaths in the control arm. 
Within 52 weeks corresponding figures were 32/81 (39.5%) and 6/28 (21%) (see section 5.1). During treatment cycle 1, 11/81 (14%) patients with high tumour burden were withdrawn from therapy in the lenalidomide arm vs. 1/28 (4%) in the control group. The main reason for treatment withdrawal 
for patients with high tumour burden during treatment cycle 1 in the lenalidomide arm was adverse events, 7/11 (64%). High tumour burden was defined as at least one lesion ≥5 cm in diameter or 3 lesions ≥3 cm. Tabulated list of adverse reactions The adverse reactions observed in patients treated with 
lenalidomide are listed below by system organ class and frequency. Within each frequency grouping, adverse reactions are presented in order of decreasing seriousness. Frequencies are defined as: very common (≥ 1/10); common (≥ 1/100 to < 1/10); uncommon (≥ 1/1,000 to < 1/100); rare 
(≥ 1/10,000 to < 1/1,000); very rare (< 1/10,000), not known (cannot be estimated from the available data). Adverse reactions have been included under the appropriate category in the table below according to the highest frequency observed in any of the main clinical trials. Tabulated summary for 
monotherapy in MM The following table is derived from data gathered during NDMM studies in patients who have undergone ASCT treated with lenalidomide maintenance. The data were not adjusted according to the longer duration of treatment in the lenalidomide-containing arms continued until disease 
progression versus the placebo arms in the pivotal multiple myeloma studies (see section 5.1). Table 1. ADRs reported in clinical trials in patients with multiple myeloma treated with lenalidomide maintenance therapy System Organ Class/Preferred Term All ADRs/Frequency Grade 3-4 ADRs/
Frequency Infections and Infestations Very Common Pneumonias◊,a, Upper respiratory tract infection, Neutropenic infection, Bronchitis◊, Influenza◊, Gastroenteritis◊, Sinusitis, Nasopharyngitis, Rhinitis Common Infection◊, Urinary tract infection◊,*, Lower respiratory tract infection, Lung infection◊ Very 
Common Pneumonias◊,a, Neutropenic infection Common Sepsis◊,b, Bacteraemia, Lung infection◊, Lower respiratory tract infection bacterial, Bronchitis◊, Influenza◊, Gastroenteritis◊, Herpes zoster◊, Infection◊ Neoplasms Benign, Malignant and Unspecified (incl cysts and polyps) Common 
Myelodysplastic syndrome◊,* Blood and Lymphatic System Disorders Very Common Neutropenia^,◊, Febrile neutropenia^,◊, Thrombocytopenia^,◊, Anemia, Leucopenia◊, Lymphopenia Very Common Neutropenia^,◊, Febrile neutropenia^,◊, Thrombocytopenia^,◊, Anemia, Leucopenia◊, Lymphopenia 
Common Pancytopenia◊ Metabolism and Nutrition Disorders Very Common Hypokalaemia Common Hypokalaemia, Dehydration Nervous System Disorders Very Common Paraesthesia Common Peripheral neuropathyc Common Headache Vascular Disorders Common Pulmonary embolism◊,* 
Common Deep vein thrombosis^,◊,d Respiratory, Thoracic and Mediastinal Disorders Very Common Cough Common Dyspnoea◊, Rhinorrhoea Common Dyspnoea◊ Gastrointestinal Disorders Very Common Diarrhoea, Constipation, Abdominal pain, Nausea Common Vomiting, Abdominal pain 
upper Common Diarrhoea, Vomiting, Nausea Hepatobiliary Disorders Very Common Abnormal liver function tests Common Abnormal liver function tests Skin and Subcutaneous Tissue Disorders Very Common Rash, Dry skin Common Rash, Pruritus Musculoskeletal and Connective Tissue 
Disorders Very Common Muscle spasms Common Myalgia, Musculoskeletal pain General Disorders and Administration Site Conditions Very Common Fatigue, Asthenia, Pyrexia Common Fatigue, Asthenia ◊ Adverse reactions reported as serious in clinical trials in patients with NDMM who had 
undergone ASCT * Applies to serious adverse drug reactions only ^ See section 4.8 description of selected adverse reactions a “Pneumonias” combined AE term includes the following PTs: Bronchopneumonia, Lobar pneumonia, Pneumocystis jiroveci pneumonia, Pneumonia, Pneumonia klebsiella, Pneumonia 
legionella, Pneumonia mycoplasmal, Pneumonia pneumococcal, Pneumonia streptococcal, Pneumonia viral, Lung disorder, Pneumonitis b “Sepsis” combined AE term includes the following PTs: Bacterial sepsis, Pneumococcal sepsis, Septic shock, Staphylococcal sepsis c “Peripheral neuropathy” combined AE term 
includes the following preferred terms (PTs): Neuropathy peripheral, Peripheral sensory neuropathy, Polyneuropathy d “Deep vein thrombosis” combined AE term includes the following PTs: Deep vein thrombosis, Thrombosis, Venous thrombosis Tabulated summary for combination therapy in MM The following 
table is derived from data gathered during the multiple myeloma studies with combination therapy. The data were not adjusted according to the longer duration of treatment in the lenalidomide-containing arms continued until disease progression versus the comparator arms in the pivotal multiple myeloma studies 
(see section 5.1). Table 2. ADRs reported in clinical studies in patients with multiple myeloma treated with lenalidomide in combination with bortezomib and dexamethasone, dexamethasone, or melphalan and prednisone System Organ Class / Preferred Term All ADRs/Frequency Grade 3−4 
ADRs/Frequency Infections and Infestations Very Common Pneumonia◊,◊◊, Upper respiratory tract infection◊, Bacterial, viral and fungal infections (including opportunistic infections)◊, Nasopharyngitis, Pharyngitis, Bronchitis◊, Rhinitis Common Sepsis◊,◊◊, Lung infection◊◊, Urinary tract infection◊◊, 
Sinusitis◊ Common Pneumonia◊,◊◊, Bacterial, viral and fungal infections (including opportunistic infections)◊, Cellulitis◊, Sepsis◊,◊◊, Lung infection◊◊, Bronchitis◊, Respiratory tract infection◊◊, Urinary tract infection◊◊, Enterocolitis infectious Neoplasms Benign, Malignant and Unspecified (incl cysts 
and polyps) Uncommon Basal cell carcinoma^,◊, Squamous skin cancer^,◊,* Common Acute myeloid leukaemia◊, Myelodysplastic syndrome◊, Squamous cell carcinoma of skin^,◊,** Uncommon T-cell type acute leukaemia◊, Basal cell carcinoma^,◊, Tumour lysis syndrome Blood and Lymphatic System 
Disorders Very Common Neutropenia^,◊,◊◊, Thrombocytopenia^,◊,◊◊, Anemia◊, Haemorrhagic disorder^, Leucopenias, Lymphopenia Common Febrile neutropenia^,◊, Pancytopenia◊ Uncommon Haemolysis, Autoimmune haemolytic anemia, Haemolytic anemia Very Common Neutropenia^,◊,◊◊, 
Thrombocytopenia^,◊,◊◊, Anemia◊, Leucopenias, Lymphopenia Common Febrile neutropenia^,◊, Pancytopenia◊, Haemolytic anemia Uncommon Hypercoagulation, Coagulopathy Immune System Disorders Uncommon Hypersensitivity^ Endocrine Disorders Common Hypothyroidism Metabolism and 
Nutrition Disorders Very Common Hypokalaemia◊,◊◊, Hyperglycaemia, Hypoglycaemia, Hypocalcaemia◊, Hyponatraemia◊, Dehydration◊◊, Decreased appetite◊◊, Weight decreased Common Hypomagnesaemia, Hyperuricaemia, Hypercalcaemia+ Common Hypokalaemia◊,◊◊, Hyperglycaemia, Hypocalcaemia◊, 
Diabetes mellitus◊, Hypophosphataemia, Hyponatraemia◊, Hyperuricaemia, Gout, Dehydration◊◊, Decreased appetite◊◊, Weight decreased Psychiatric Disorders Very Common Depression, Insomnia Uncommon Loss of libido Common Depression, Insomnia Nervous System Disorders Very Common 
Peripheral neuropathies◊◊, Paraesthesia, Dizziness◊◊, Tremor, Dysgeusia, Headache Common Ataxia, Balance impaired, Syncope◊◊, Neuralgia, Dysaesthesia Very Common Peripheral neuropathies◊◊ Common Cerebrovascular accident◊, Dizziness◊◊, Syncope◊◊, Neuralgia Uncommon Intracranial haemorrhage^, 
Transient ischaemic attack, Cerebral ischemia Eye Disorders Very Common Cataracts, Blurred vision Common Reduced visual acuity Common Cataract Uncommon Blindness Ear and Labyrinth Disorders Common Deafness (Including Hypoacusis), Tinnitus Cardiac Disorders Common Atrial 
fibrillation◊,◊◊, Bradycardia Uncommon Arrhythmia, QT prolongation, Atrial flutter, Ventricular extrasystoles Common Myocardial infarction (including acute)^,◊, Atrial fibrillation◊,◊◊, Congestive cardiac failure◊, Tachycardia, Cardiac failure◊,◊◊, Myocardial ischemia◊ Vascular Disorders Very Common Venous 
thromboembolic events^, predominantly deep vein thrombosis and pulmonary embolism^,◊,◊◊, Hypotension◊◊ Common Hypertension, Ecchymosis^ Very Common Venous thromboembolic events^, predominantly deep vein thrombosis and pulmonary embolism^,◊,◊◊ Common Vasculitis, Hypotension◊◊, 
Hypertension Uncommon Ischemia, Peripheral ischemia, Intracranial venous sinus thrombosis Respiratory, Thoracic and Mediastinal Disorders Very Common Dyspnoea◊,◊◊, Epistaxis^, Cough Common Dysphonia Common Respiratory distress◊, Dyspnoea◊,◊◊, Pleuritic pain◊◊, Hypoxia◊◊ 
Gastrointestinal Disorders Very Common Diarrhoea◊,◊◊, Constipation◊, Abdominal pain◊◊, Nausea, Vomiting,◊◊, Dyspepsia, Dry mouth, Stomatitis Common Gastrointestinal haemorrhage (including rectal haemorrhage, haemorrhoidal haemorrhage, peptic ulcer haemorrhage and gingival bleeding)^ ,◊◊, 
Dysphagia Uncommon Colitis, Caecitis Common Gastrointestinal haemorrhage^,◊,◊◊, Small intestinal obstruction◊◊, Diarrhoea◊◊, Constipation◊, Abdominal pain◊◊, Nausea, Vomiting◊◊ Hepatobiliary Disorders Very Common Alanine aminotransferase increased, Aspartate aminotransferase increased Common 
Hepatocellular injury◊◊, Abnormal liver function tests◊, Hyperbilirubinaemia Uncommon Hepatic failure^ Common Cholestasis◊, Hepatotoxicity, Hepatocellular injury◊◊, Alanine aminotransferase increased, Abnormal liver function tests◊ Uncommon Hepatic failure^ Skin and Subcutaneous Tissue Disorders 
Very Common Rashes◊◊, Pruritus Common Urticaria, Hyperhidrosis, Dry skin, Skin hyperpigmentation, Eczema, Erythema Uncommon Drug rash with eosinophilia and systemic symptoms◊◊, Skin discolouration, Photosensitivity reaction Common Rashes◊◊ Uncommon Drug rash with eosinophilia and systemic 
symptoms◊◊ Musculoskeletal and Connective Tissue Disorders Very Common Muscular weakness◊◊, Muscle spasms, Bone pain◊, Musculoskeletal and connective tissue pain and discomfort (including back pain◊,◊◊), Pain in extremity, Myalgia, Arthralgia◊ Common Joint swelling Common Muscular 
weakness◊◊, Bone pain◊, Musculoskeletal and connective tissue pain and discomfort (including back pain◊,◊◊) Uncommon Joint swelling Renal and Urinary Disorders Very Common Renal failure (including acute)◊ ,◊◊ Common Haematuria^, Urinary retention, Urinary incontinence Uncommon Acquired 
Fanconi syndrome Uncommon Renal tubular necrosis Reproductive System and Breast Disorders Common Erectile dysfunction General Disorders and Administration Site Conditions Very Common Fatigue◊,◊◊, Oedema (including peripheral oedema), Pyrexia◊,◊◊, Asthenia, Influenza like 
illness syndrome (including pyrexia, cough, myalgia, musculoskeletal pain, headache and rigors) Common Chest pain◊,◊◊, Lethargy Very Common Fatigue◊,◊◊ Common Oedema peripheral, Pyrexia◊,◊◊, Asthenia Investigations Very Common Blood alkaline phosphatase increased Common C-reactive protein 
increased Injury, Poisoning and Procedural Complications Common Fall, Contusion^ ◊◊Adverse reactions reported as serious in clinical trials in patients with NDMM who had received lenalidomide in combination with bortezomib and dexamethasone ^See section 4.8 description of selected adverse 
reactions ◊ Adverse reactions reported as serious in clinical trials in patients with multiple myeloma treated with lenalidomide in combination with dexamethasone, or with melphalan and prednisone + Applies to serious adverse drug reactions only * Squamous skin cancer was reported in clinical trials in previously 
treated myeloma patients with lenalidomide/dexamethasone compared to controls ** Squamous cell carcinoma of skin was reported in a clinical trial in newly diagnosed myeloma patients with lenalidomide/dexamethasone compared to controls Tabulated summary from monotherapy The following tables are 
derived from data gathered during the main studies in monotherapy for myelodysplastic syndromes and mantle cell lymphoma. Table 3. ADRs reported in clinical trials in patients with myelodysplastic syndromes treated with lenalidomide# System Organ Class / Preferred Term All ADRs/Frequency 
Grade 3−4 ADRs/Frequency Infections and Infestations Very Common Bacterial, viral and fungal infections (including opportunistic infections)◊ Very Common Pneumonia◊ Common Bacterial, viral and fungal infections (including opportunistic infections)◊, Bronchitis Blood and Lymphatic 
System Disorders Very Common Thrombocytopenia^,◊, Neutropenia^,◊, Leucopenias Very Common Thrombocytopenia^,◊, Neutropenia^,◊, Leucopenias Common Febrile neutropenia^,◊ Endocrine Disorders Very Common Hypothyroidism Metabolism and Nutrition Disorders Very Common 
Decreased appetite Common Iron overload, Weight decreased Common Hyperglycaemia◊, Decreased appetite Psychiatric Disorders Common Altered mood◊,~ Nervous System Disorders Very Common Dizziness, Headache Common Paraesthesia Cardiac Disorders Common Acute myocardial 
infarction^,◊, Atrial fibrillation◊, Cardiac failure◊ Vascular Disorders Common Hypertension, Haematoma Common Venous thromboembolic events, predominantly deep vein thrombosis and pulmonary embolism^,◊ Respiratory, Thoracic and Mediastinal Disorders Very Common Epistaxis^ 
Gastrointestinal Disorders Very Common Diarrhoea◊, Abdominal pain (including upper), Nausea, Vomiting, Constipation Common Dry mouth, Dyspepsia Common Diarrhoea◊, Nausea, Toothache Hepatobiliary Disorders Common Abnormal liver function tests Common Abnormal liver function tests 
Skin and Subcutaneous Tissue Disorders Very Common Rashes, Dry Skin, Pruritus Common Rashes, Pruritus Musculoskeletal and Connective Tissue Disorders Very Common Muscle spasms, Musculoskeletal pain (including back pain◊ and pain in extremity), Arthralgia, Myalgia Common 
Back pain◊ Renal and Urinary Disorders Common Renal failure◊ General Disorders and Administration Site Conditions Very Common Fatigue, Peripheral oedema, Influenza like illness syndrome (including pyrexia, cough, pharyngitis, myalgia, musculoskeletal pain, headache) Common 
Pyrexia Injury, Poisoning and Procedural Complications Common Fall ^see section 4.8 description of selected adverse reactions ◊Adverse events reported as serious in myelodysplastic syndromes clinical trials ~Altered mood was reported as a common serious adverse event in the myelodysplastic 
syndromes phase 3 study; it was not reported as a grade 3 or 4 adverse event Algorithm applied for inclusion in the SmPC: All ADRs captured by the phase 3 study algorithm are included in the EU SmPC. For these ADRs, an additional check of the frequency of the ADRs captured by the phase 2 study algorithm 
was undertaken and, if the frequency of the ADRs in the phase 2 study was higher than in the phase 3 study, the event was included in the EU SmPC at the frequency it occurred in the phase 2 study. # Algorithm applied for myelodysplastic syndromes: Myelodysplastic syndromes phase 3 study (double-blind 
safety population, difference between lenalidomide 5/10mg and placebo by initial dosing regimen occurring in at least 2 subjects) All treatment-emergent adverse events with ≥ 5% of subjects in lenalidomide and at least 2% difference in proportion between lenalidomide and placebo All treatment-emergent 
grade 3 or 4 adverse events in 1% of subjects in lenalidomide and at least 1% difference in proportion between lenalidomide and placebo All treatment-emergent serious adverse events in 1% of subjects in lenalidomide and at least 1% difference in proportion between lenalidomide and placebo Myelodysplastic 
syndromes phase 2 study All treatment-emergent adverse events with ≥ 5% of lenalidomide treated subjects All treatment-emergent grade 3 or 4 adverse\events in 1% of lenalidomide treated subjects All treatment-emergent serious adverse events in 1% of lenalidomide treated subjects Table 4. ADRs reported 
in clinical trials in patients with mantle cell lymphoma treated with lenalidomide System Organ Class / Preferred Term All ADRs/Frequency Grade 3−4 ADRs/Frequency Infections and Infestations Very Common Bacterial, viral and fungal infections (including opportunistic infections)◊, 
Nasopharyngitis, Pneumonia◊ Common Sinusitis Common Bacterial, viral and fungal infections (including opportunistic infections)◊, Pneumonia◊ Neoplasms Benign, Malignant and Unspecified (incl cysts and polyps) Common Tumour flare reaction Common Tumour flare reaction, Squamous skin 
cancer^,◊, Basal cell carcinoma^,◊ Blood and Lymphatic System Disorders Very Common Thrombocytopenia^, Neutropenia^,◊, Leucopenias◊, Anemia◊ Common Febrile neutropenia^,◊ Very Common Thrombocytopenia^, Neutropenia^,◊, Anemia◊ Common Febrile neutropenia^,◊, Leucopenias◊ 
Metabolism and Nutrition Disorders Very Common Decreased appetite, Weight decreased, Hypokalaemia Common Dehydration◊ Common Dehydration◊, Hyponatraemia, Hypocalcaemia Psychiatric Disorders Common Insomnia Nervous System Disorders Common Dysgeuesia, Headache, 
neuropathy peripheral Common Peripheral sensory neuropathy, Lethargy Ear and Labyrinth Disorders Common Vertigo Cardiac Disorders Common Myocardial infarction (including acute)^,◊, Cardiac failure Vascular Disorders Common Hypotension◊ Common Deep vein thrombosis◊, pulmonary 
embolism^,◊, Hypotension◊ Respiratory, Thoracic and Mediastinal Disorders Very Common Dyspnoea◊ Common Dyspnoea◊ Gastrointestinal Disorders Very Common Diarrhoea◊, Nausea◊, Vomiting◊, Constipation Common Abdominal pain◊ Common Diarrhoea◊, Abdominal pain◊, Constipation 
Skin and Subcutaneous Tissue Disorders Very Common Rashes (including dermatitis allergic), Pruritus Common Night sweats, Dry skin Common Rashes Musculoskeletal and Connective Tissue Disorders Very Common Muscle spasms, Back pain Common Arthralgia, Pain in extremity, Muscular 
weakness◊ Common Back pain, Muscular weakness◊, Arthralgia, Pain in extremity Renal and Urinary Disorders Common Renal failure◊ General Disorders and Administration Site Conditions Very Common Fatigue, Asthenia◊, Peripheral oedema, Influenza like illness syndrome (including 
pyrexia◊, cough) Common Chills Common Pyrexia◊, Asthenia◊, Fatigue ^see section 4.8 description of selected adverse reactions ◊Adverse events reported as serious in mantle cell lymphoma clinical trialsAlgorithm applied for mantle cell lymphoma: Mantle cell lymphoma controlled phase 2 study All treatment-
emergent adverse events with ≥ 5% of subjects in lenalidomide arm and at least 2% difference in proportion between lenalidomide and control arm All treatment-emergent grade 3 or 4 adverse events in ≥1% of subjects in lenalidomide arm and at least 1.0% difference in proportion between lenalidomide and 
control arm All Serious treatment-emergent adverse events in ≥1% of subjects in lenalidomide arm and at least 1.0% difference in proportion between lenalidomide and control arm Mantle cell lymphoma single arm phase 2 study All treatment-emergent adverse events with ≥ 5% of subjects All grade 3 or 4 
treatment-emergent adverse events reported in 2 or more subjects All Serious treatment-emergent adverse events reported in 2 or more subjects Tabulated summary of post-marketing adverse reactions In addition to the above adverse reactions identified from the pivotal clinical trials, the following table is derived 
from data gathered from post-marketing data. Table 5. ADRs reported in post-marketing use in patients treated with lenalidomide System Organ Class / Preferred Term All ADRs/Frequency Grade 3−4 ADRs/Frequency Infections and Infestations Not Known Viral infections, including 
herpes zoster and hepatitis B virus reactivation Not Known Viral infections, including herpes zoster and hepatitis B virus reactivation Neoplasms Benign, Malignant and Unspecified (incl cysts and polyps) Rare Tumour lysis syndrome Blood and Lymphatic System Disorders Not Known 
Acquired haemophilia Immune System Disorders Not Known Solid organ transplant rejection Endocrine Disorders Common Hyperthyroidism Respiratory, Thoracic and Mediastinal Disorders Not Known Interstitial pneumonitis Gastrointestinal Disorders Not Known Pancreatitis, 
Gastrointestinal perforation (including diverticular, intestinal and large intestine perforations)^ Hepatobiliary Disorders Not Known Acute hepatic failure^, Hepatitis toxic^, Cytolytic hepatitis^, Cholestatic hepatitis^, Mixed cytolytic/cholestatic hepatitis^ Not Known Acute hepatic failure^, Hepatitis toxic^ 
Skin and Subcutaneous Tissue Disorders Uncommon Angioedema Rare Stevens-Johnson Syndrome^, Toxic epidermal necrolysis^ Not Known Leukocytoclastic vasculitis, Drug Reaction with Eosinophilia and Systemic Symptoms^ ^see section 4.8 description of selected adverse reactions Description of 
selected adverse reactions Teratogenicity Lenalidomide is structurally related to thalidomide. Thalidomide is a known human teratogenic active substance that causes severe life-threatening birth defects. Lenalidomide induced in monkeys malformations similar to those described with thalidomide (see sections 
4.6 and 5.3). If lenalidomide is taken during pregnancy, a teratogenic effect of lenalidomide in humans is expected. Neutropenia and thrombocytopenia Newly diagnosed multiple myeloma: patients who have undergone ASCT treated with lenalidomide maintenance Lenalidomide maintenance after ASCT is 
associated with a higher frequency of grade 4 neutropenia compared to placebo maintenance (32.1% vs 26.7% [16.1% vs 1.8% after the start of maintenance treatment] in CALGB 100104 and 16.4% vs 0.7% in IFM 2005-02, respectively). Treatment-emergent AEs of neutropenia leading to lenalidomide 
discontinuation were reported in 2.2% of patients in CALGB 100104 and 2.4% of patients in IFM 2005-02, respectively. Grade 4 febrile neutropenia was reported at similar frequencies in the lenalidomide maintenance arms compared to placebo maintenance arms in both studies (0.4% vs 0.5% [0.4% vs 
0.5% after the start of maintenance treatment] in CALGB 100104 and 0.3% vs 0% in IFM 2005-02, respectively). Lenalidomide maintenance after ASCT is associated with a higher frequency of grade 3 or 4 thrombocytopenia compared to placebo maintenance (37.5% vs 30.3% [17.9% vs 4.1% after the 
start of maintenance treatment] in CALGB 100104 and 13.0% vs 2.9% in IFM 2005-02, respectively). Newly diagnosed multiple myeloma patients who are not eligible for transplant receiving lenalidomide in combination with bortezomib and dexamethasone Grade 4 neutropenia was observed in the RVd 
arm to a lesser extent than in the Rd comparator arm (2.7% vs 5.9%) in the SWOG S0777 study. Grade 4 febrile neutropenia was reported at similar frequencies in the RVd arm compared to the Rd arm (0.0% vs 0.4%). Grade 3 or 4 thrombocytopenia was observed in the RVd arm to a greater extent than 
in the Rd comparator arm (17.2 % vs 9.4%). Newly diagnosed multiple myeloma: patients who are not eligible for transplant treated with lenalidomide in combination with dexamethasone The combination of lenalidomide with dexamethasone in newly diagnosed multiple myeloma patients is associated with 
a lower frequency of grade 4 neutropenia (8.5% in Rd and Rd18, compared with MPT (15%). Grade 4 febrile neutropenia was observed infrequently (0.6% in Rd and Rd18 compared with 0.7% in MPT). The combination of lenalidomide with dexamethasone in newly diagnosed multiple myeloma patients is 
associated with a lower frequency of grade 3 and 4 thrombocytopenia (8.1% in Rd and Rd18) compared with MPT (11%). Newly diagnosed multiple myeloma: patients who are not eligible for transplant treated with lenalidomide in combination with melphalan and prednisone The combination of lenalidomide 
with melphalan and prednisone in newly diagnosed multiple myeloma patients is associated with a higher frequency of grade 4 neutropenia (34.1% in MPR+R/MPR+p) compared with MPp+p (7.8%). There was a higher frequency of grade 4 febrile neutropenia observed (1.7% in MPR+R/MPR+p compared 
to 0.0% in MPp+p). The combination of lenalidomide with melphalan and prednisone in newly diagnosed multiple myeloma patients is associated with a higher frequency of grade 3 and grade 4 thrombocytopenia (40.4% in MPR+R/MPR+p) compared with MPp+p (13.7%). Multiple myeloma: patients with 
at least one prior therapy The combination of lenalidomide with dexamethasone in multiple myeloma patients is associated with a higher incidence of grade 4 neutropenia (5.1% in lenalidomide/dexamethasone-treated patients compared with 0.6% in placebo/dexamethasone-treated patients). Grade 4 febrile 
neutropenia episodes were observed infrequently (0.6% in lenalidomide/dexamethasone-treated patients compared to 0.0% in placebo/dexamethasone treated patients). The combination of lenalidomide with dexamethasone in multiple myeloma patients is associated with a higher incidence of grade 3 and 
grade 4 thrombocytopenia (9.9% and 1.4%, respectively, in lenalidomide/dexamethasone-treated patients compared to 2.3% and 0.0% in placebo/dexamethasone-treated patients). Myelodysplastic syndromes patients In myelodysplastic syndromes patients, lenalidomide is associated with a higher incidence 
of grade 3 or 4 neutropenia (74.6% in lenalidomide-treated patients compared with 14.9% in patients on placebo in the phase 3 study). Grade 3 or 4 febrile neutropenia episodes were observed in 2.2% of lenalidomide-treated patients compared with 0.0% in patients on placebo). Lenalidomide is associated 
with a higher incidence of grade 3 or 4 thrombocytopenia (37% in lenalidomide-treated patients compared with 1.5% in patients on placebo in the phase 3 study). Mantle cell lymphoma patients In mantle cell lymphoma patients, lenalidomide is associated with a higher incidence of grade 3 or 4 neutropenia 
(43.7% in lenalidomide-treated patients compared with 33.7% in patients in the control arm in the phase 2 study). Grade 3 or 4 febrile neutropenia episodes were observed in 6.0% of lenalidomide-treated patients compared with 2.4% in patients on control arm. Venous thromboembolism An increased risk of 
DVT and PE is associated with the use of the combination of lenalidomide with dexamethasone in patients with multiple myeloma, and to a lesser extent in patients treated with lenalidomide in combination with melphalan and prednisone or in patients with multiple myeloma, myelodysplastic syndromes and 
mantle cell lymphoma treated with lenalidomide monotherapy (see section 4.5). Concomitant administration of erythropoietic agents or previous history of DVT may also increase thrombotic risk in these patients. Myocardial infarction Myocardial infarction has been reported in patients receiving lenalidomide, 
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(SLLU), including splenic diffuse red pulp  lymphoma 
(SDRLP) and hairy-cell leukemia variant (HCL-v)

5. Non CLL Monoclonal B Lymphocytosis (non CLL-MBL)

INCIDENCE
Mucosa-associated lymphoid tissue (MALT) lymphomas ac-
count for approximately 7.5%, nodal MZL (NMZL) for less 
than 2% and splenic MZL (SMZL) for less than 1% of B-cell 
lymphomas. This disease is often asymptomatic and does 
not always lead to general symptoms.

DIAGNOSIS
Diagnosis is based on histological, immunophenotypic, cyto-
genetic and molecular analyses of involved organs. 

STAGING AND RISK ASSESSMENT (TABLE 1)
The assessment includes past history and clinical exami- 
nation. A complete blood count with differentiation and 
lymphocyte immunophenotyping, biology with lactate de-
hydrogenase (LDH), β2-microglobulin, electrophoresis of 
proteins and viral serologies (Hepatitis C/B virus [HCV/
HBV], HIV) must be performed and, if clinically relevant, 
bacterial serology (Borrelia, Helicobacter Pylori (HP), Chla- 
mydia Psittaci, Campylobacter Jejuni) and autoimmune anti- 
bodies. Bone marrow biopsy with immunophenotype is  
indicated for clinical stage I or II or pancytopenia (molecular 
and cytogenetic analyses are optional). A chest and abdomi-
nal CT scan or an MRI evaluate nodal or organ involvement. 

Local evaluation by MRI is needed, especially for ocular site. 
Colonoscopy is mandatory in case of localised gastric lym- 
phoma because multi-site lesions are observed in 50% of 
MALT lymphomas. In case of localised gastric lymphoma, 
an echo-endoscopy must be performed to define the loco- 
regional involvement of gastric lymphoma.
18FDG PET/CT is not recommended for initial staging  
yet because the uptake can be low. However, it is currently  

FIGURE 1. Non-Hodgkin lymphoma. 

Hematology 2017:371-378 (Courtesy of C. Thieblemont). 

MZL: marginal zone lymphomas, non-CLL MBL: non-chronic 

lymphocytic leukaemia monoclonal B-cell lymphocytosis, 

SLLU: splenic- B-cell lymphoma/leukaemia, unclassifiable, 

SRPL: splenic diffuse red pulp lymphoma, HCL-v: hairy-cell 

leukaemia variant.

TABLE 1. Staging and risk assessment.

Lab tests: Complete blood cell count with differential and immunophenotype, biology with lactate dehydrogenase, 
β2-microglobulin, electrophoresis of proteins, viral serology (HCV, HBV, HIV). 

If clinically relevant: bacterial serology (Borrelia, Helicobacter Pylori, Chlamydia Psittaci, campylobacter Jejuni) and  
autoimmune antibodies. 

Bone marrow biopsy with immunophenotype for clinical stage I or II or pancytopenia. Molecular and cytogenetic  
analyses are optional.

Lymph node biopsy with immunophenotype. Molecular and cytogenetic are optional.

Biopsy of any abnormal-appearing site.

Chest and abdominal CT scanner or MRI.

Local evaluation by MRI (especially for ocular site).

Gastro-colonoscopy in case of gastrointestinal involvement.

Echo-endoscopy in case of localised gastric lymphoma.

18FDG PET/CT is not mandatory for initial staging yet (low uptake but can detect site).
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performed at diagnosis to exclude sites of histological trans-
formation. 
A bone marrow biopsy is mandatory when there is peri- 
pheral monoclonal B-cell lymphocytosis (<5000/ microL) 
or cytopaenia. When a monoclonal B lymphocytosis is present 
in peripheral blood, other malignant hemopathies such as 
chronic lymphocytic leukaemia (CLL), hairy cell leukaemia 
(HCL), prolymphocytic leukaemia, follicular lymphoma and 
mantle cell lymphoma should be excluded by phenotypic 
(Table 2) and genetic analyses.

PROGNOSIS
Localised diseases can be cured after antibiotics administration, 
surgery or radiation therapy. Use of rituximab alone or in 
combination with chlorambucil (Chl), bendamustine, cyclo- 
phosphamide or cyclophosphamide + vincristine + pred-
nisone (CVP) offers also an excellent prognosis for patients 
with disseminated diseases.

GASTRIC MZL (MALT TYPE)
MALT lymphomas represent 7-8% of all B-cell lymphoma 
(cfr World Health Organization [WHO] Book) and can arise 
at any extranodal site. However, at least 40% of them present 

as a primary gastric lymphoma. Its development is usually 
associated with HP infection. The prevalence of HP infection 
has decreased dramatically compared to the last couple of 
years, and as a result, the incidence of gastric MALT has 
decreased from 1.4 to 0.2/100,000 per year.5 The median 
age is 60 years with a male predominance.6 
The most common presenting symptoms of gastric MALT 
lymphoma are non-specific upper gastrointestinal (GI) com-
plaints that often lead to an endoscopy usually revealing non- 
specific gastritis or peptic ulcer with unusual mass lesions. 
Diagnosis is based on the histopathologic evaluation of the 
gastric biopsies. If active HP infection is not demonstrated 
by histology (sensitivity >80%), it must be ruled out by a 
urea breath test and/or a stool antigen test. In addition  
to routine immunohistochemistry (CD20+, CD5-, CD10-),  
fluorescence in situ hybridisation analysis or polymerase 
chain reaction (PCR) may be useful for detection of t(11;18),  
identifying patients that are unlikely to respond to antibiotic 
therapy and with possible histological transformation. 
Other translocations like t(14;18), t(1;14) and t(3;14) are  
rarely observed.7 
The initial staging procedures should include a gastroduo-
denal endoscopy with multiple biopsies taken from each 

TABLE 2. Differential diagnosis of B-lymphocytosis.

Cellular Marker MALT lymphoma FL MCL SLL/CLL DLBCL

CD20 + + + + +

CD79a + + + + +

BCL2 +/– + + + +/–

CD43 +/– – + +

CD5 – – + +

CD10 – + – – +/–

CD23 – +/– – +/– –

Cyclin D1 – – + – –

BCL6 – + – – +/–

Ig heavy chain M>>A>G G>M+D M+D M Variable

CD21 and FDC 
meshwork 

+ + +/- – –

MALT: mucosa-associated lymphoid tissue, FL: follicular lymphoma, MCL: mantle-cell lymphoma, SLL: small lymphocytic 
lymphoma, CLL: chronic lymphocytic leukaemia, Ig: immunoglobulin, DLBCL: diffuse large B-cell lymphoma, CD: cluster 
of differentiation, FDC: Follicular dendritic cell.
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region of the stomach and from any abnormal-appearing 
site. It is recommended to perform bacterial culture of the 
biopsy to choose the right antibiotics.
Endoscopic ultrasound is recommended to evaluate gastric 
wall infiltration and regional lymph nodes, also useful before 
irradiation. Colonoscopy is also recommended because mul-
tiple gastro-intestinal sites are detected in more than 50% of 
the gastric MALT lymphoma.8 
This type of lymphoma has an unusual clinical course, the 
international prognostic index (IPI) is not correlated with 
overall survival (OS), and a specific staging system is now 
recommended by the National Cancer Comprehensive Net-
work (NCCN) Lugano guidelines (Table 3).8

TREATMENT PLAN (TABLE 4-6, FIGURE 2)
Localized HP-positive gastric MALT lymphoma (stage IE-IIE) 
often responds to eradication of HP infection with antibio-
tics + proton-pump inhibitor (PPI) as the sole initial treat-
ment. Any of the highly effective anti-HP antibiotic regimens 
proposed can be used.
In case of unsuccessful HP eradication (breath test at 4-6 weeks 
after treatment, 1 week without PPI), a search for t(11;18) 
should be performed, because it is associated with a resis- 
tance to antibiotic eradication. A second-line therapy should 
be attempted with alternative triple- or quadruple-therapy 
regimens of PPI plus antibiotics. HP eradication can induce 
lymphoma regression and long-term clinical disease control 

in 50-80% of patients. The length of time necessary to ob-
tain a remission varies from 3 to 28 (median: 15.5) months. 
It is reasonable to wait at least twelve months before starting 
another treatment in patients who achieve a clinical and  
endoscopic remission together with eradication of HP but 
still with persistent (residual) lymphoma in the biopsy.  
Several studies of post-antibiotic molecular follow-up have 
shown the persistence of monoclonal B cells after histological 
regression of the lymphoma. In these cases, watchful waiting 
is recommended, while active anticancer treatment should be 
reserved for persistently symptomatic or progressive disease 
(level of evidence: III – recommendation A).9

Localised HP-negative gastric MALT lymphomas or patients who 
fail HP eradication therapy (stage IE-IIE). There is no response 
to anti-HP antibiotic in HP-negative gastric MALT lymphoma. 
Gastric MALT lymphomas are usually localised, and ex- 
cellent disease control using radiation therapy alone has 
been reported by several institutions supporting the use of 
modest-dose involved-field radiotherapy (24 Gy radiation to 
the stomach and perigastric nodes given in 12 fractions).10 
Surgery has not been shown to achieve superior results in 
comparison with more conservative approaches in various 
trials (level of evidence: I – recommendation A). 
Patients with systemic disease (stage III-IV). There is no clear 
evidence in the published literature to recommend any  
specific drug or regimen. These patients should be treated as 
advanced nodular MZL. There are no responses to anti-HP 

TABLE 3. NCCN Lugano staging system for Gastro-intestinal lymphomas.42

Lugano staging system for 
Gastrointestinal lymphomas

Ann 
Arbor 
stage

TNM staging  
system adapted for 
gastric lymphoma

Tumor extension 

Stage IE Confined to GI tract 

IE1 = mucosa, submucosa IE T1 N0 M0 Mucosa, submucosa

IE2 = muscularis, propria, serosa IE T2 N0 M0 Muscularis propria

IE T3 N0 M0 Serosa

Stage IIE Extending into abdomen 

IIE1 = local nodal involvement IIE T1-3 N1 M0 Perigastric lymph nodes

IIE2 = distant nodal involvement IIE T1-3 N2 M0 More distant regional lymphonodes

Stage IIE Penetration of serosa to involve 
adjacent organs or tissues

IIE T4 N0 M0 Invasion of adjacent structures

Stage III-IV Disseminated extranodal 
involvement

IIIE T1-4 N3 M0 Lymphnodes on both sides of the 
diaphragm / distant metastases 
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antibiotics in extra gastric MALT lymphoma in patients HP+. 
Lymphoma with diffuse large cell infiltration should be  
treated according to recommendations for diffuse large cell 
lymphomas.

RESPONSE EVALUATION AND FOLLOW-UP
Histological evaluation of repeated biopsies remains an essen-
tial follow-up procedure. Unfortunately, the interpretation 
of the lymphoid infiltrate in post-treatment gastric biopsies 
can be very difficult, and there are no uniform criteria for 
the definition of histological remission. A surveillance breath 
test or stool antigen test should be performed at least four 
weeks after the antibiotic treatment to document HP eradi-

cation (PPI must be stopped at least one week before HP 
testing). Then, a strict endoscopic follow-up is recommended, 
with multiple biopsies taken two to three months after treat-
ment, and subsequently, at least twice a year for two years, 
to monitor histological regression of the lymphoma. 
Gastric MALT lymphomas have limited tendency to distant 
spreading and to histological transformation. Transient histo-
logical local relapses are possible but tend to be self-limiting 
especially in the absence of HP reinfection. In case of persis-
tent but stable residual disease or histological relapse (without 
distant dissemination and/or gross endoscopic tumour), a 
watch-and-wait policy appears to be safe. Nevertheless, long- 
term careful endoscopic and systemic (blood counts and 

TABLE 4. Treatment approach for pathogen-dependent marginal zone lymphoma. 

GASTRIC MALT LYMPHOMA

Helicobacter Pylori

1st line 2nd line 3rd line

1. PPI standard dose* /12h  
2. Clarithromycin 500 mg/12h x 14d 
   + amoxicillin 1 gr/12h x 14d
   + metronidazole 500 mg/12h x 14d

Second choice:
Quadritherapy** 

Quadritherapy** 

Second Choice:
1. PPI standard dose* /12h  
2. clarithromycin 500 mg/12h x 14d 
   + Amoxicillin 1 gr/12h x 14d
   + metronidazole 500 mg/12h x 14d

Anti-biotherapy driven by sensitivity 
(biopsy for bacterial culture)

Borrelia Burgdorferi

Doxycycline 100 mg/24h x 21d Amoxicillin 1 g/12h x 21d

Campilobacter Jejuni

Clarithromycin 500 mg/12h x 7d Azithromycin 500 mg/24h x 3d Clindamycin 600 mg/8h x 7d

OCULAR MZL

Chlamydia Psittaci

Doxycycline 100 mg/24h x 21d

SPLENIC MALT LYMPHOMA

Hepatitis C Virus

Treatment in collaboration with gastroenterologist
No rituximab!

*standard dose= omeprazole 20 mg or esomeprazole 40 mg or lansoprazole 30 mg or pantoprazole 40 mg, **Quadrithe-
rapy= TRYPLERA® 3 gel/6h + omeprazole 20 mg/12h x 10 days, MALT: mucosa-associated lymphoid tissue, PPI: proton 
pump inhibitor, MZL: marginal zone lymphoma.
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minimal adequate radiological or ultrasound examinations) 
follow-up once per year is recommended for all patients.  
Indeed, patients with gastric MALT lymphoma have a six-
fold higher risk than the general population of developing a 
gastric adenocarcinoma.

NON-GASTRIC MZL, MALT TYPE
MALT lymphomas arise in a number of epithelial tissues, 
including the stomach but also ocular annex (22%), lung 
(11%), salivary gland (3%), small bowel and colon (3%), thy-
roid (3%), parotid (3%) and skin (1%). Non-gastric extranodal 
MZL may also be associated with chronic immune stimulation 
by infectious agents (Borrelia Burgdorferi, Chlamydia Psittaci, 
Campylobacter Jejuni, hepatitis C) or autoimmune disorders.11-13

The most common presenting symptoms of non-gastric MALT 

TABLE 5. Approach for the treatment of pathogen- 
independent marginal zone lymphoma.12,28,30,32 

MALT LYMPHOMA

Localised Disease

Surgery if not gastric

Local radiotherapy

Mono-agent therapy:

First choice: R 375 mg/m2/wk x 4

Second choice: Clb 6 mg/m²/d, 5 d/mo x 6-12 mo

Alternative: Cyclophosphamide 100 mg/m²/d x 6-12 mo

Disseminated disease

Mono-agent therapy:

See localised disease

Poly-agent therapy:

R-Clb x 6 months, RB every 4 weeks x 4**-6

NODAL MZL: treatment  follicular lymphoma

Localised Disease

Surgery

Local radiotherapy

Disseminated disease

Low tumour burden 

Watch and wait policy

High tumour burden

R-Clb x 6 months, BR 28 x 6, R-CVP21 x 8, 
R-CHOP21 x 6 + 2R                     

HEPATITIS C-negative SPLENIC MZL

Asymptomatic patient 

Watch and wait policy

Symptomatic patient

Splenectomy, R 375 mg/m2/week x 6 +/- maintenance 
1/2 mo for two years, BR* every 4 weeks x 4**-6                     

*if presence of adverse prognostic factors (high lactate 
dehydrogenase or B symptoms or presence of large cells 
(20-50%), **if complete response after three cycles. 
MALT: mucosa-associated lymphoid tissue, R: rituximab, 
Clb: chlorambucil, MZL: marginal zone lymphoma, BR: 
rituximab + bendamustine, R-CVP: cyclophosphamide  
+ vincristine + prednisone, R-CHOP: rituximab + cyclo- 
phosphamide + doxorubicin + vincristine + prednisone.

TABLE 6. Level of evidence (Infectious Diseases 
Society of American-United States Public Health 
Service Grading System).

Level of evidence

I Evidence from at least one large randomised con- 
trolled trial of good methodological quality (low 
potential for bias) or meta-analyses of well-con-
ducted randomised trials without heterogeneity.

II Small randomised trials or large randomised trials 
with a suspicion of bias (lower methodological 
quality) or meta-analyses of such trials or of trials 
demonstrated heterogeneity.

III Prospective cohort studies.

IV Retrospective cohort studies or case-control 
studies.

V Studies without control group, case reports,  
experts opinions.

Grade for recommendation

A Strong evidence for efficacy with a substantial 
clinical benefit, strongly recommended.

B Strong or moderate evidence for efficacy but with  
a limited clinical benefit, generally recommended.

C Insufficient evidence for efficacy, or benefit does 
not outweigh the risk or the disadvantages  
(adverse events, costs, etc.), optional.

D Moderate evidence against efficacy or for adverse 
outcome, generally not recommended.

E Strong evidence against efficacy or for adverse 
outcome, never recommended.
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lymphoma are non-specific complaints. Median age at diag-
nosis is 60 years. Diagnosis is based on the histopathologic 
evaluation of the biopsies. Campylobacter Jejuni in the small 
intestine can be detected by PCR in the setting of immuno- 
proliferative small intestinal disease. Viral and bacterial 
serologies are required to exclude active chronic stimulation 
(Borrelia burgdorferi, Chlamydia, Campylobacter). However, sero-
logies are usually negative and molecular techniques should 
be performed to exclude these pathogens. The majority of 
patients present with localised stage I or II disease; 25% 
have bone marrow involvement; and 30% show a mono- 
clonal immunoglobulin, more frequently IgG than IgM.
The initial staging procedures should include multiple biop-
sies taken from each abnormal-appearing site. The value of a 
PET scan is controversial and is useful mostly to detect sites 
of histological transformations. 

TREATMENT PLAN (TABLE 5, FIGURE 2)
Limited stage extranodal MALT (stage I-II) includes those 
patients with involvement of a single extra-lymphatic site or 
a lymph node extending into a contiguous extra-lymphatic 
organ or tissue.
Surgery may be used as initial therapy for early stage MALT 

in locations not amenable to radiation, although with the low 
doses of radiation required, nearly all sites can be treated. 
While surgery is not the initial treatment of choice for extra-
nodal MALT, the pathologic diagnosis of MALT may become 
apparent only after a resection has taken place. If an extra-
nodal MALT lymphoma is diagnosed with an excisional  
biopsy with negative margins, patients may be followed with 
close observation. However, if an initial surgical specimen 
demonstrates positive margins, adjuvant involved field radio- 
therapy (RT) should be administered to avoid local recurrence. 
Loco-regional RT with 24 to 30 Gy is the recommended treat-
ment for most cases of limited stage extranodal MALT. This 
lymphoma is highly radiosensitive and doses should not  
exceed 30 Gy. With this approach, complete responses are 
seen in >90% of cases. Relapses are most commonly seen in 
the contralateral paired organ or in a distant site. Even for 
ocular MALT, radiation doses of 25 to 30 Gy are used with 
excellent outcome. In recurrent diseases or advanced disea-
ses, lower dose of 4 Gy in two fractions may be effective for 
palliation.
Adjuvant-chemotherapy, applied after radiotherapy and/or sur-
gery when lesions are not completely cleared or margins not 
negative.

Nodal Marginal Zone Lymphoma

Localized disease

Radiothérapy 24 Gy

Advanced disease

Clinical symptoms ?
GELF criteria?

Observation High tumor 
burden

R-B28 x 4-6
or

R-CVP21 x 8
or

R-CHOP21 x 6 + 2R

Rituximab 
+/-

Chlorambucil

no yes

yesno

   - High tumor burden:
     - Tumor mass > 7 cm
     - 3 ADP > 3 cm in three different 

areas
     - Symptomatic splenomegaly
     - Compressive syndrom
     - Effusion

   - PS > 1
   - LDH > N
   - ß2 microglobulin > Normal
   - High tumor burden:
     - Tumor mass > 7 cm
     - 3 ADP > 3 cm in three different 

areas
     - Symptomatic splenomegaly
     - Compressive syndrom
     - Effusion

FIGURE 3. Treatment approach for nodal marginal zone lymphoma. 

GELF: Groupe d’Etude des Lymphomes Folliculaires, LDH: lactate dehydrogenase, N: normal, R-CHOP: rituximab + cyclo-

phosphamide + doxorubicin + vincristine + prednisone.
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Chlamydia Psittaci is detected (tumour tissue or conjunctival 
swab) in up to 89% of ocular adnexal lymphoma. Doxycycline 
at a dose of 100 mg for three weeks is reported for Chlamy-
dia Psittaci eradication with 65% of lymphoma regression. 
This treatment is still under investigation but should be  
recommended because of its low toxicity.
In cutaneous MZL, there is no clear treatment recommen- 
dation due to the lack of prospective data. A localised nodule 
should be treated by RT (24-30 Gy). Radiation does not ap-
pear inferior to multi-agent chemotherapy among patients 
with multiple lesions that can be included in multiple radia-
tion fields. Chemotherapy is required for extensive disease. 
An asymptomatic multifocal disease may be followed with 
close observation. In symptomatic disease, RT of the symp-
tomatic sites can be useful.14 

The MALT-IPI score including three risk factors (age >70 
years, stage III-IV and elevated LDH) can discriminate patients 
with a very high risk to have a very short time of progression 
free survival (PFS) and OS after anti-CD20 antibodies and 
may be of help to select the patients that need more intensive 
treatment.22 
Extended extranodal MALT (stage III-IV) disease should be 
treated according to the International Extranodal Lymphoma 
Study Group (IELSG) trial recommendations: rituximab + 
Chl as updated in the Journal of Clinical Oncology.24 

RESPONSE EVALUATION AND FOLLOW-UP
Histological evaluation of repeated biopsies remains an essen-
tial follow-up procedure for intestinal lymphomas. In the 
case of persistent but stable residual disease or histological 
relapse (without distant dissemination and/or voluminous 
endoscopic tumour), a watch-and-wait policy appears to  
be safe. In all other cases, long-term careful examination of  
extranodal organs (MALT) and systemic (blood cells counts, 
adequate radiological or ultrasound examinations) follow-up 
once a year is recommended for at least five years. 

NODAL MZL 
NMZL represents 1% of all NHL and 10% of MZL. It presents 
primary nodal involvement in the absence of any extranodal 
site with the exception of bone marrow but produces in 30% 
of cases a monoclonal immunoglobulin (IgM>IgG). Median 
age at diagnosis is 50 years. The disease is often asympto-
matic for many years, but in some patients, behaviour of  
the disease is more aggressive.2,15 In terms of molecular  
abnormalities, NOTCH2 is mutated in 25% and MYD88 in 
10% of the patients.16 The immunoglobulin genes are clo- 
nally rearranged with a predominance of mutated VH3 and 
VH4 families. Mutations in the JAK/STAT pathway are des-
cribed in 20%.17 A serum M-component is present in 10% of 

patients.18 Hepatitis C virus and autoimmune diseases have 
also been reported in NMZL, including rheumatoid arthritis, 
vitiligo, systemic lupus erythematosus, autoimmune haemo- 
lytic anaemia, chronic thyroiditis and Sjögren’s syndrome.15

TREATMENT PLAN (TABLE 5, FIGURE 3)
The general consensus regarding the treatment of NMZL is 
based on the approach of follicular lymphoma.19-20 Criteria 
for treatment initiation are thus the Groupe d’Etude des 
Lymphomes Folliculaires (GELF) criteria (Stage II or more, 
LDH>normal limit, bulky mass, more than three lymph  
nodes above 3 cm, symptomatic splenomegaly, compressive 
mass).21 In asymptomatic cases, watchful waiting is recom-
mended, while active anticancer treatment should be reserved 
for persistently symptomatic or progressive disease. Symp-
tomatic patients should be treated with rituximab (either 
alone or in combination). Treatment with purine analogues 
might be associated with an increased risk of secondary 
myelodysplasia. Anthracycline-containing regimens are usu- 
ally not necessary and should be reserved for the few  
patients with a high tumour burden or transformed histo- 
logies.23 In cases of low tumour burden, a watchful waiting 
strategy should be recommended.22 In cases of symptomatic 
disease, Chl (6 mg/m2/d x 6-12 months) or cyclophos- 
phamide (100 mg/day) can result in a high rate of disease 
control. Immunotherapy is considered an appropriate option. 
Rituximab (R) combined with Chl is now proven to be supe-
rior to Chl alone in PFS (58% at 5 years) but not in OS.24 In 
case of high tumour burden, more intensive treatment as 
R-CVP or R-bendamustine (BR) should be considered. BR is 
effective for both extranodal MZL and NMZL with 98% CR 
and 93% PFS at 7 years. In a phase III trial comparing 
R-CHOP (cyclophosphamide + doxorubicin + vincristine 
+ prednisone) to BR, after a follow-up of 45 months, the 
median PFS is longer in the BR arm (69.5 vs 31 months) and 
less frequently associated with serious side effects. In case 
the patient achieves a CR after three courses of BR, BR can 
be discontinued after four cycles.25 Rituximab maintenance 
improved PFS in a recent phase II trial presented by Rummel 
(ASCO 2018) in NMZL and SMZL but without benefit in 
survival, and the results are not yet published. Rituximab 
combined with lenalidomide is a chemo-free effective treat-
ment (90% overall response [OR] in first-line treatment and 
70% CR).26 PI3 kinase inhibitors (idelalisib and copanlisib) 
and mTor inhibitor everolimus are associated with ±50% 
OR but also with a high level of toxicity.27-28 Bruton’s tyrosine 
kinase inhibitor ibrutinib shows an 50% OR (3% CR) with  
a PFS of 14 months. Ibrutinib is currently approved by  
the Food and Drug Administration (level of evidence: III – 
recommendation B).29-30 
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The percentages of high-grade transformation (HGT) are 
17.2% in NMZL versus 11.4% in SMZL and 6.4% in MALT 
(p=0.05). Patients presenting with HGT within 12 months 
from MZL diagnosis had a shorter OS compared to patients 
with late HGT (five-year OS rate 0.50 [95% CI 0.19-0.75]  
vs 0.75 [95% CI 0.49-0.89], p=0.0192). Lymphoma with 
diffuse large cell infiltration should be treated according to 
recommendations for diffuse large cell lymphomas.31

SPLENIC MZL 
SMZL is a unique entity (<1% NHL, <10% of MZL) of 
low-grade lymphoma infiltrating spleen, hilar lymph nodes, 
bone marrow and peripheral blood. Peripheral lymph nodes 
are not typically involved. Median age is 70 years old with a 
female predominance.2,32 10-40% of the patients has a serum 
monoclonal protein. The most common presenting symp-
toms of splenic MZL are non-specific abdominal complaints 
that often lead to an abdominal ultrasound or CT, usually 
revealing splenomegaly or a routine blood cell count revealing 
circulating monoclonal B lymphocytes in a healthy patient. 
This lymphoma has been reported in patients with HCV  
infection. Regression of the spleen was observed after eradi-
cation of the HCV. This represents a subset of SMZL associ-
ated with chronic hepatitis C and mixed cryoglobulinaemia. 
Many cases of SMZL are not hepatitis C driven. Approxi- 
mately 40% of SMZL is associated with deletion of chromo-

some 7q32. Trisomy 3 is frequently associated with SMZL. 
Furthermore, 14q aberrations and TP53 deletions are also 
poor prognostic indicators. The majority of patients demon-
strate an indolent course with a median OS exceeding 10 
years. In 25-30% of patients, an aggressive behaviour is  
observed with a shorter survival. Factors associated with a 
shorter survival are elevated LDH, low haemoglobin level, 
older age and high IPI. 

TREATMENT PLAN (TABLE 5, FIGURE 4)
Patients with HCV infection should be treated with modern 
antiviral therapy and not with rituximab.33,34 For all the 
other patients, treatment is indicated only in case of symp-
tomatic disease (symptomatic splenomegaly, anaemia <10 
gr/dL, thrombocytopenia <80000/microL, severe lymphocy-
tosis, immune disorders [auto-immune haemolytic anaemia, 
immune thrombocytopenia], elevated LDH, B symptoms). 
Excellent disease control can be achieved by splenectomy or 
immunotherapy (rituximab). Splenectomy usually corrects 
pancytopenia and can lead to the reduction of circulating 
lymphocytes. Although it is a partial response, this situation 
can be maintained for a median of 10 years.35 Treatment 
with single agent rituximab can result in a reduction of sple-
nomegaly and normalisation of absolute lymphocyte counts 
in >90 % of patients.36 Rituximab combined with bendamus- 
tine also produces durable responses (seven-year disease- 

Splenic Marginal Zone NHL
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Yes No

Splenectomy
or
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Agressive 
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See nodal MZL 
algorithm
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LDH > N
B Symptoms
Abdominal adenopathy
Large cells > 20-60% 

Cytopenia?
Pain?

Yes

Observation
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FIGURE 4. Treatment approach for splenic marginal zone lymphoma. 

NHL: non-Hodgkin lymphoma, sMZL: splenic marginal zone lymphoma, HCV: hepatitis C virus, LDH: lactate dehydrogenase, 

N: normal.
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free survival of 75%) with acceptable toxicity.23 There have 
been a few series reporting improved symptoms after splenic 
irradiation or embolisation when the patient is not chemo-
sensitive and not candidate for splenectomy.37 

SPLENIC RED PULP LYMPHOMA
Splenic red pulp lymphoma (SRPL) is a rare entity that has 
recently been included in the updated WHO classification.38 
It affects men (M/F ratio: 1:6) with a median age of 77 years 
and is characterised by a lymphocytosis with a heterogeneous 
phenotype very similar to HCL variant (v-HCL) with a weak 
CD25 and a strong CD11c expression. The karyotype fre-
quently reveals a 7q deletion but BRAF mutations are absent. 
There is no clear therapeutic recommendation for these  
patients, and the clinical course can be indolent. Usually, 
SRPL patients do not receive systemic treatment, and they 
can be managed with splenectomy. In rare cases, cytotoxic 
chemotherapy with or without rituximab is used with varia-
ble results.39 

HAIRY CELL LEUKAEMIA VARIANT
v-HCL is a rare entity that represents 10% of all HCL cases. 
This disorder must be dissociated from the classical HCL 
especially because of its different molecular signature and 
the poor clinical outcome of patients with v-HCL. It mainly 
affects old men with a median age of 71 years. Leucocytosis  

is generally high in more than 90% of cases. Monocytopenia 
is absent. The HCL score is low with strong expression of 
CD11c and CD103 but weak CD25. The BRAF mutation is 
also absent, while TP53 mutations can frequently be detected. 
The IGHV is more frequently unmutated with the IGHV4-34 
rearrangement. In addition to this, there is a high prevalence 
of mitogen-activated protein kinase 1 (MAP2K1) mutations 
in this patient population. There is no consensus for the 
best therapeutical approach.40-41 

CONCLUSIONS 
Marginal zone lymphomas are a heterogeneous group of in-
dolent NHL. Extranodal MZL arises more frequently in the 
stomach where it is often associated with HP. NMZL behaves 
as follicular NHL and should be managed with similar  
approaches. SMZL usually presents with peripheral blood 
and bone marrow involvement. HCV virus can be associated 
with SMZL.
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