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B-CELL DEVELOPMENT





LYMPHOMAGENSIS

Blood journal



CLINICAL PRESENTATION



LYMPH NODES



INVESTIGATION

CBC, LFT, BUN, Cr, uric acid, LDH

Lymph node or mass biopsy + immunohistochemistry

Flow cytometry for NHL in leukaemia phase lymphoma or extensive marrow involvement

Staging: CT chest, whole abdomen, bone marrow aspiration/biopsy

Pregnancy test

AntiHIV, antiHCV, HBsAg, antiHBc, antiHBs

EKG & Echocardiogram (if age >60 yrs)

Pulmonary function test (if treated with bleomycin based)







STAGING CLASSIFICATION



ECOG/PERFORMANCE STATUS



SCOPE

Follicular lymphoma

Chronic lymphocytic leukaemia/small lymphocytic lymphoma (CLL/SLL)

Marginal zone lymphoma

Hairy cell leukaemia (HCL)

Lymphoplasmacytic lymphoma/Waldenstrom macroglobinemia

Mantle cell lymphoma (indolent if small variant)



FOLLICULAR LYMPHOMA: 
CHARACTERISTICS

Disorder of older patients
Indolent

Median survival 8-10 years
Widespread lymphadenopathy
Hepatosplenomegaly &  BM 

involvement (60-80%) common
Rare extra nodal involvement

-Pathology: distorted follicular pattern 
in lymph node; paratrabecular 
infiltrate of marrow
-Aberrant expression of BCL2  (is 
driven by specific t(14;18)) 
>>>increase anti-apoptotic protein 
BCL2 within abnormal lymphocytes
-Immunophenotype CD-19+, 
CD-20+, BCL-10+, BCL2+
Cytogenetic: t(14;18)





ANN ARBOR STAGING FOR FL

Follicular lymphoma in adults. Available at: http://www.uptodate.com/contents/follicular-lymphoma-in-adults-beyond-the-basics 



GRADING OF FOLLICULAR 
LYMPHOMA

Grade 1 =<5 centroblasts/HPF

Grade 2 =6-15 centroblasts/HPF

Grade 3 = >15 centroblasts/HPF >>> aggressive, treat as DLBCL



PROGNOSIS:FLIPI-SCORE 
(NOLASH)



FLIPI-2 SCORE

Federico et al. Journal of Clinical Oncology 27 (2009) : 4555-4562.

-Age 60 yrs or 
over
-Raised serum B2 
microglobulin
-Hb < 12 g/dL
-Bone marrow 
involvement
-Largest of 
dimeter of LN -
involvement of  6 
cm or more

low risk: 0 point
intermediate risk: 

1-2 points
high risk: > 2 points 



TREATMENT FL GR 1,2: EARLY 
STAGE (STAGE IA OR IIA)

Radiotherapy

Chemotherapy for rare patients with bulky (node >5 cm) limited 
stage FL

Watch & wait



ADVANCED DISEASE (STAGE III 
OR IV)

Incurable with standard CMT, chronic disease, long-term management

Consider

Presence or absence of symptoms

Low tumor burden VS high tumor burden

Patient age

Comorbidities

Goals of therapy



ALGORITHM FOR APPROACH 
NEWLY DIAGNOSED FL PATIENTS

Low tumor burden High tumor burden

Symptoms absent
Watch & wait 

vs.
Single-Agent rituximab

R-chemotherapy +/-
MR
vs.

Symptoms present
Single-Agent rituximab

vs.
R-chemotherapy

R-chemotherapy+/-
MR

R=rituximab MR=maintenance 
rituximab



GELF CRITERIA FOR HIGH 
TUMOR BURDEN (FL GR 1,2)

Any nodal or extra nodal mass >7 cm

Three or more nodal sites with diameter of 
>3cm

Elevated LDH

Hb<10g/dL, ANC < 1,500, Platelet < 100,000

Spleen >16 cm by CT scan

Risk or organ compression of compromise

Significant serous effusions



PRIMARY THERAPY OF SYMPTOMATIC, 
HIGH TUMOUR BURDEN FL

Addition of rituximab to conventional CMT>>>improve outcome (RR, PFS, 
EFS, OS)

U.S. lymphocare project (Friedberg et al, 2009) R-CVP, R-CHOP, R-fludarabine-
base (no OS difference between 3 regimens)

Randomized trial (Federico et al, 2012)

R-CVP inferior to R-CHOP & R-FM for 3-yr TTF, (47% vs 57% vs 60%) 

R-CHOP &R-FM similar efficacy 

R-FM better toxicity than R-CHOP



PRIMARY THERAPY OF SYMPTOMATIC, 
HIGH TUMOR BURDEN FL

Bendamustine: novel alkylating agent, US FDA approve for rituximab-refractory indolent lymphoma (Kahl et al; 
2010)

First line tx: R-Bendamustine (Bendamustine 90 mg/m2 d1-2 q 28 d) vs R-CHOP 

Advanced FL, indolent lymphoma, MCL (ASH 2009, ASCO2012) 

Similar in BR vs R-CHOP in ORR

CR rate  39.8% BR vs 30% R-CHOP (P=0.03)

Mediant PFS  not reached in BR  vs 40.9 mo in R-CHOP (P=0.007)

OS not differ between both groups

Less hematologic toxicity, alopecia, infections, peripheral neuropathy, stomatitis in BR group

****BR may prefer option for untreated FL (confirm by randomized phase III trail; BRIGHT trial)



ADVANCED DISEASE (STAGE III 
OR IV)

Asymptomatic: watch and wait (due to slowly progressive 
disease)

Systemic symptoms, high tumour burden

Rituximab combination with CVP or CHOP

R-bendamustine: non-inferior to R-CHOP or R-CVP 



MAINTENANCE THERAPY

First line treatment of advanced stage FL

2 year maintenance with Rituximab every 2 months

PFS  R 75% vs observation 58% (p< 0.0001) phase III PRIMA 
trial

No difference in OS





THERAPY FOR RELAPSED/
REFRACTORY FL

Low risk strategies: single-agent rituximab

High risk strategies: alloSCT

Bendamustine: rituximab-refractory indolent B-cell NHL

Single bendamustine 120 mg/m2 d1-2 q 21 days (FDA-US)

R-bendamustine (90mg/m2 d1-2 q 28 days)(Cheson et al;2010)

Relapsed FL after alkelator-based therapy: fludarabine-based regimens

Relapsed FL & no prior receive rituximab  

R-CHOP superior CHOP (EORTC group)

R maintenance q 3 months for 8 dose (van Oers et al;2010)

PFS in CHOP/R-CHOP follow R maintenance 3.7 yrs vs 1 yr; p<0.001

5-yr OS 74% in R maintenance vs 64% in observation arm; p=0.07



SMALL LYMPHOCYTIC LYMPHOMA/
CHRONIC LYMPHOCYTIC LEUKEMIA

SLL/CLL: common low grade B-cell lymphoma

May be very indolent

Incidence increases with age; rare under 50 years

Blood involvement common

Clinical course starts with lymphocytosis >>>progresses to 
lymphadenopathy>>>splenomegaly>>>BM failure

Pathology: infiltration by small mature lymphocytes

Immunophenotype: CD19+, CD5+, CD20 weak, sIg weak CD23+

Poor prognosis: CD38+, ZAP70+, del(17p) >>>p53 deletion



CLINICAL PRESENTATION

Peripheral blood lymphocytosis

Absolute lymphocyte > 5,000/
mm3)

Smudge cell, prolymphocyte <55%

Lymphadenopathy, 
hepatosplenomegaly, BM failure

Autoimmune phenomena: AIHA and/
or ITP



CLL CLINICAL STAGING SYSTEMS

Most widely used CLL staging system in US Most commonly used staging system in Europe

Rai 0 = Binet stage A
Rai I-II = Binet stage B
Rai III-IV = Binet stage C

NCCN guideline for non-Hodgkin’s lymphoma version2.2015



PROGNOSTIC IN CLL STAGING SYSTEM



TREATMENT

Early stage (RAI 0-II, Binet A, B) no treatment

RAI III-IV, Binet B,C,  or RAI 0-1I/Binet A with indication to 
treatment



TREATMENT OF CLL

Treatment decisions based on individual patient risk:1
Third of all CLL patients never require treatment
Third follow indolent course followed by progression
Final third present with active, aggressive disease requiring immediate treatment1

Early-stage, stable disease
‘Watch and wait’2
Blood cell counts and clinical exam every 3-12 months2

Asymptomatic patients with high-risk cytogenetics e.g. del(17p) not treated until 
standard criteria reached1,3

No firm clinical evidence to show benefit of early treatment – but several trials ongoing4

Current paradigm may change with evolution of more targeted/less toxic therapies4

1. Lobetti-Bodoni, C., Bertoni, F., et al. (2013). Eur J Intern Med. 24(5): 401-10.
2. Eichhorst, B., Dreyling, M., et al. (2011). Ann Oncol. 22 Suppl 6: vi50-4.

3. Gribben, J.G., O'Brien, S. (2011). J Clin Oncol. 29(5): 544-50.
4. Sellner, L., Denzinger, S., et al. (2013). Curr Hematol Malig Rep. 8(1):81-90.



TREATMENT CRITERIA OF CLL

Current CLL guidelines recommended treatment only for active, symptomatic disease defined by 
at least one of following criteria:1-3

Progressive bone marrow failure (development or worsening of anemia and/or 
thrombocytopenia).

Massive progressive or symptomatic splenomegaly. 
Massive lymph nodes or progressive/symptomatic lymphadenopathy. 
Progressive lymphocytosis with ≥ 50% increase over 2-month period or LDT < 6 months.
Autoimmune anemia and/or thrombocytopenia that responds poorly to standard treatment.
Constitutional B symptoms.

1. Eichhorst, B., Dreyling, M., et al. (2011). Ann Oncol. 22 Suppl 6: vi50-4.
2. Lobetti-Bodoni, C., Bertoni, F., et al. (2013). Eur J Intern Med. 24(5): 401-10.

3. Catovsky, D., Montserrat, E. (2011). In: Hoffbrand, A., Catovsky, D., et al., eds. Postgraduate Haematology. Oxford: Wiley-Blackwell;  p530-57

To	Treat	or	Not	to	Treat?
The	decision	to	initiate	treatment	in	CLL	is	based	on	a	balance	of	the	benefits	of	early	

treatment	versus	the	toxicity	profiles	of	currently	available	therapies.			





TREATMENT APPROACH 
(NCCN2016)

Age>=70 yrs or younger patients with sig. comorbidities

Chlorambucil +/-rituximab

BR

Cyclophosphamide, prednisolone, +/-rituximab

Alemtuzumab

Rituximab

Fludarabine +/- rituximab

Pentostatin, rituximab +/- cyclophosphamide

Cladribine

Age<70 yrs or older patients
with sig. comorbidities
-FCR
-FR
-PCR
-BR



TREATMENT APPROACH
Presence of 11q deletion 

Age<70 yrs or older patient with no significant comorbidities

FCR, BR, PCR

Age>=70 yrs or younger patient with comorbidities

Chlorambucil +/- rituximab

BR

Cyclophosphamide, prednisolone, +/-rituximab

Reduced-dose FCR

Alemtuzumab

Rituximab

Pentostatin, rituximab +/- cyclophosphamide

Presence of 17p 
deletion 
-FCR
-FR
-High dose 
methylprednisolone 
+rituximab
-Alemtuzumab +/-
rituximab















PROGNOSTIC MARKERS IN CLL



PROGNOSTIC MARKERS AT TIME OF FIRST 
TREATMENT



MARGINAL ZONE LYMPHOMA

3 types of marginal zone lymphoma: Nodal (rare), Extranodal (MALT), Splenic

Extra nodal type often localised and may be cutaneous

Associated with autoimmune disorders (Hashimoto thyroiditis, Sjorgren’s 
syndrome) and bacterial infection

Pathology: lymphoepithelioid lesions

Immunophenotype: CD19+, CD20+, CD5+, CD10-, IgM+, CD23-

Cytogenetics: t(11;18) in a proportion of gastric MALT & associated with H 
pylori



INFECTIOUS ASSOCIATED MALT

Helicobacter pylori >>>>gastric MALT lymphoma

Campylobacter jejune >>> small-bowel MALT lymphoma former 
known as alpha-chitin disease

Borrelia burgdorferi >>> cutaneous MALT lymphoma

Clamydia Psittaci >>>> ocular adnexal MALT lymphoma



CLINICAL PRESENTATION

Age > 50 yrs

Gastric MALT: dyspepsia, associated with H. pylori

Non gastric MALT: salivary glands or thyroid: localised & present with simple 
glandular swelling or local patin, tracheal compression & stridor (thyroid MALT)

Nodal MZL: monocytoid B-cell lymphoma, associated IgM monoclonal 
gammopathy (10%), HCV infection (25%)

Splenic MZL: splenomegaly

Cutaneous MALT: rare, common skin lymphoma



GASTRIC MALT

Ulceration at stomach

Stage: H. pylori eradication, IFRT(if not respond to ATB or H. 
pylori negative case) DFS/PFS >90% at 10 yrs, 10-yr-OS 90%

Advanced stage: same as FL

Transformation to DLBCL













NON GASTRIC MALT

Very indolent, salivary gl, ocular adenoma, skin, lung, upper 
airways, thyroid, intestinal tract

Treatment depend stage & site of primary involvement

Limited stage: RT, watch & wait, surgery 

Advanced stage: same as FL



SMZL

Rare, median age 68 yrs

Symptomatic splenomegaly, generalised lymphadenopathy (uncommon), splenic hilar nodal or 
hepatic involvement

BM&PBS: villous lymphocytes

DDX: CLL, MCL, FL, HCL or WM

CD5-, CD10-, CD103-

Prognostic model: Hb<12 g/dL, elevated LDH, alb <3.5g/dL (Arcaini et al; 2006) OS 5yr: 88%, 73%, 
50% (0, 1 and 2-3 risk factors)

Treatment for symptomatic patients: splenectomy (first line in symptomatic), single rituximab 
(ORR 100%), regimens active other indolent lymphomas







LYMPHOPLASMYCYTIC LYMPHOMA/
WALDENSTROM MACROGLOBULINEMIA

LPL: rare poorly low grade NHL, indolent 

Incidence increases with age

Waldenstrom macroglobulinemia (subset of LPL): BM involvement common 
with associated IgM paraprotein

Widespread lymphadenopathy & splenomegaly may be present

Pathology: lymphocytic infiltrate with plasmacytoid features, often with 
increased numbers of mast cells

Immunophenotype: CD19+, CD20+, CD5-, CD23-, IgM+, CD10-



CLINICAL PRESENTATION

Hyperviscosity syndrome: headache, visual disturbance,  dizziness, stroke, decrease 
level of consciousness, cardiopulmonary symptoms, bleeding diathesis

Coagulopathies can result from IgM paraprotein binding to clotting factors, platelets, 
fibrin

Various “autoimmune” phenomena >>> cold agglutinin haemolytic anaemia

Tissue deposit of IgM or other protein: sensory-motor neuropathy, glomerular 
disease, amyloid

Cryoglobulins: paraprotein precipitate at low temperature, acrocyanosis

Lymphadenopathy, enlargement of spleen & liver, BM involvement 



TREATMENT

AIMs: alleviating symptoms, seldom curative

Without symptoms or disease-related complication: close monitoring without treatment

Indication to treatment: Hb < 10 g/dL, platelet < 100,000, bulky adenopathy, symptomatic 
splenomegaly, symptomatic hyperviscosity, progressive peripheral neuropathy, symptomatic 
amyloidosis, cryoglobulinemia, cold agglutinin disease or evidence of transformation

Treatment guidelines (4th International Workshop of WM) >>> Rituximab based regimens

R-CHOP, BR, R-dexamethasone-cyclophosphamide, R-CVP, single-agent rituximab (aware risk of 
abrupt increase IgM level & worsening symptoms of hyperviscosity), single-agent chlorambucil or 
fludarabine

Hyperviscosity syndrome: require urgent plasma exchange to lower IgM level

OS 5-7 yrs



HAIRY CELL LEUKAEMIA

HCL, median age 50-55 yrs, 2% of all leukaemia, favorable prognosis, 10 yr OS 
excess 90%

Pancytopenia, splenomegaly, hepatomegaly, cytopenic complications (e.g. 
infections, bleeding), dry tap marrow

PBS: cytoplasmic “hairy” projections on cell surface

Immunohistochemistry: tartrate-resistant acid phosphatase stain (TRAP +), 
CD19+, CD20+, CD22+, CD11c+, CD25+, CD103+

BMBx: mononuclear cell infiltrate with “fried egg” appearance of halo around 
nuclei & increase reticulin & collagen fibrosis



HAIRY CELL LEUKAEMIA

PBS: cytoplasmic “hairy” projections on cell surface



TREATMENT

Most patients with HCL require therapy to correct cytopenias, 
symptomatic splenomegaly

Asymptomatic, mild cytopenias: observe

Treatment of choices: nucleoside analogs (fludarabine, cladribine)



MANTLE CELL LYMPHOMA

Aggressive low-grade NHL, 4-8% of lymphoma, the worst outcome of any of B cell lymphoma

Middle aged or later life, predominant in men

Short median survival of 3-4 years

Widespread lymphadenopathy; splenomegaly, BM and GI involvement common

Pathology: distorted follicular or diffuse pattern made up of small lymphocytes

Immunophenotype: CD19+, CD20+, CD5+, cyclin D1+

Cytogenetic: t(11;14)

Response rates of treatment 60-80%, remission duration only 2-3 years

Some cases; indolent mantle cell, low Ki-67 expression may be associated with this patients



TREATMENT

Optimal treatment: unclear

Younger patients: Rituximab plus intensive CMT (hyperCVAD or Mega 
CHOP) alternating with high dose cytarabine/MTX) followed by high dose 
therapy and SCT

Older patients: R-CHOP

***R-bendamustine (can be tolerated) then consider autologous stem cell 
transplantation

Indolent mantle cell lymphoma: only lymphocytosis, minimal splenic & marrow 
involvement >>>>watch and wait











BENDAMUSTINE

Approved by Thai FDA on 03 JUL 2015

CLL: 
First-line treatment of chronic lymphocytic leukaemia (Binet stage B or C) in patients for whom 
fludarabine combination chemotherapy is not appropriate.

NHL: 
Indolent non-Hodgkin’s lymphomas in patients, who have progressed following treatment with 
rituximab or a rituximab containing regimen.



Dual chemical structure of Ribomustin combines an alkylating 
group with a purine-like benzimidazole ring*

CH3

N

N

CH2

H2C CH2

COOH

NH2C

CH2

Cl

Cl

Alkylating 
Group

Purine –like
Benzimidazole

Alkylating agents: 
e.g. Nitrogen mustards:
such as 
mechlorethamine
(nitrogen mustard), 
chlorambucil, 
cyclophosphamide 
(Cytoxan®), ifosfamide, 
and melphalan

Purine analogues
are antimetabolites 
which mimic the 
structure of 
metabolic purines.
e.g. Fludarabine
inhibits function of 
multiple DNA 
polymerases, DNA 
primase, DNA ligase 
and is S phase-
specific (since these 
enzymes are highly 
active during DNA 
replication). 

Leoni LM, Bailey B, Reifert J. Bendamustine (Treanda) displays a distinet pattern of up to toxicity and unique 
mechanistic features compared with other alkylating agents. Clin Cancer Rec 2008;14:303-17 
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