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Pre-test

ÅPlease go to www.menti.com and enter the code 144244

ÅIf you get 100% then you may want to listen to another 
presentation or relax in the Dead sea.

http://www.menti.com/


Incidence

ÅSEER 2009 -2013 Paediatric cancers 194.7/1,000,000
ÅLeukaemia 49.4

ÅLymphoma 24.5

ÅNeuroblastoma 8.2

ÅRhabdomyosarcoma 5.8

ÅWorking in mixed adult/ paediatric laboratory 
ÅQuite uncommon

ÅHK 17 year period ( 7 million population)

Å292 cases

Å18/year

Å232 NHL 60 HL

ÅNK/T 7

ÅLow grade 22(mainly FL and MALT)



Other regions

ÅAustralia (Australia childhood cancer registry)

Å25 million

Å0-14 year 30 children HL

Å40 children NHL (2.8/million/year)

ÅRural less likely

ÅNHL Incidence rate stable between 1983 and 2014

ÅHL Increased 6.4% between 1983 and 1992. Then stable



Table 1. Lymphoid leukemia and lymphoma cases diagnosed among children 
and adolescents in Manitoba: 1984 ð2013.

Ye X, Torabi M, Lix LM, Mahmud SM (2017) Time and spatial trends in lymphoid leukemia and lymphoma 

incidence and survival among children and adolescents in Manitoba, Canada: 1984-2013. PLOS ONE 12(4): 

e0175701. https://doi.org/10.1371/journal.pone.0175701

https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0175701

https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0175701


World overall



Latest IARC òblue bookó



Distribution in paediatric and adolescents



Lymphoblastic lymphoma/ leukaemia

ÅSame disease

ÅLymphoblastic lymphoma:

ÅExtramedullary mass and <25% bone 
marrow blasts

ÅLymphoblastic leukaemia :

Å>25% bone marrow blasts

ÅNo difference in clinical management, 
prognosis or therapy



Presentation of B -ALL and T-ALL

B-ALL T-ALL

Symptoms: Anaemia Typically anterior mediastinal mass

: TTP

: Neutropenia

Basically due to bone marrow infiltration Thinkof the 5 Tõs: Thymoma , teratoma ,

Thyroid carcinoma, T -ALL,Thomas Hodgkin



Immunohistochemistry (a la Potter)

ÅCD1a, CD2,CD5,CD7, co -
expression CD4/CD8

ÅTdT

ÅCell surface CD3  
uncommon, mostly 
cytoplasmic

ÅCD10 15-40%

ÅCytogenetics: juxtaposition 
of oncogene with 
regulatory region of TCR
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Prognostication in ALL

ÅWBC at diagnosis: > 30,000 B-ALL, >100,000 T-ALL

ÅBCR-ABL +

Åt(4;11) 

ÅResidual disease

ÅT-ALL: LOH 6q.

NOTCH1 Use as risk stratification



NOTCH and T-ALL

Å1914 ðNotch in wings of fruit flyé

ÅHas a whole host of functions

ÅRelationship with T -ALL discovered in 1991 with balanced (7,9) 
translocation between NOTCH1 on Chr 9 and TCR-ȁon Chr 7

ÅFusion of 3õ of NOTCH1 toTCR-ȁdrives expression of aberrant 
NOTCH1 transcripts

Å60% T-ALL have NOTCH1 gain of function mutation

ÅMissense, in frame deletion, or insertion into heterodimeric 
region

Å40% T-ALL have mutation in heterodimeric region



Cell 2014 158, 593-606DOI: (10.1016/j.cell.2014.05.049) 



Fig. 1 Oncogenic Notch signaling in lymphoid malignancies. (left) Physiological Notch 
signaling. (right) Ligand-independent cleavage triggered by NRR NOTCH1 mutations in 
T-ALL and ligand-dependent cleavage of NOTCH1/2 in mature lymphoid neoplasms. 
Activation can be enhanced by PEST/FBXW7 mutations which increase half-life of 
intracellular Notch (ICN)1/2

F-Box and WD Repeat-
Containing Protein 7

PEST
Proline (P), Glutamic 
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And Threonine (T)
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Extracellular



Is NOTCH a useful biomarker in T -ALL?

ÅpEFS84% vs 66% p = 0.021

ÅNOTCH1 FISH one of the ònice to have if someone else will 
pay for itó.

ÅPrognosis seems to be better in young kids than adults.



Burkitt lymphoma (BL)

ÅMost common NHL in children

ÅIn HK 67/232 NHL

ÅEndemic BL most common malignancy in sub Saharan 
Africa

ÅSporadic 40% lymphomas in kids, 20% adolescents



Burkitt lymphoma (BL) -Presentation

ÅGI tract ( ileocaecal region)

ÅKidneys

ÅOvaries

ÅLike other B -cell neoplasms aggressive clinical 
presentation and progresses quickly

ÅPresents in advanced stage III/IV

ÅNOT common for mediastinum (10%)



Burkitt lymphoma (BL) - Immunohistochemistry

ÅPotter ðmature B -cell: CD19,CD20,CD22,CD10. Surface Ig

ÅInterB-NHL Rituximab: anti -B(CD20). If negative, then 
CD19,PAX5,CD79a.

ÅOther stains for exclusion/confusion ðCD3, Ki67, TdT, Bcl-2, 
Bcl-6, MUM-1, CD10

Å+/ - EBER ISH
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Burkitt lymphoma (BL) - cytogenetics

ÅBL characterized by presence of 
reciprocal translocation of c -myc
and one of the Ig genes:

Åt(8;14)(q24,q32) ðclassical heavy chain 
Ig on Chr 14 (80%)

Åt(8;22) (5%) t(2;8) (15%) ðlight chain

ÅOther :

Å13q gain or loss ðdo worse

Å11q gain or loss ðmyc negative. No 
effect on prognosis



Burkitt lymphoma (BL) - MYC

ÅProto -oncogene encoding a transcription 
factor enabling cell growth and 
proliferation

ÅDysregulation of myc protein immense 
consequence as it regulates 15% of genes 
in genome

ÅConstitutively activated myc leads to 
tumorigenesis:
ÅDirectly by rearrangement, amplification, point 

mutation
ÅIndirectly by activation of growth factors 

leading to increased expression or protein 
stabilization



IHC or FISH for myc ?

ÅThis publication shows good correlation



Myc IHC in other paediatric round cell 

tumours

ÅAlso, normal lymphoid tissue

ÅNot specific for BL as it can be seen in 9 -14% DLBCL, BCL-U 
and FL

Å12-14 controls 1% -25% staining in 86%

ÅT-ALL:

ÅNo translocation

ÅActivating mutation of NOTCH1 activates myc transcription

ÅInactivating mutation of FBW7 impairs myc degradation and thus 
increases protein stablilization



Myc IHC in other paediatric round cell 

tumours



Myc in neuroblastomas

ÅCOG exclusivity of MYC and 
MYCN amplification

ÅNB with diffuse myc protein 
have lower event free survival



Diffuse large B -cell lymphoma (DLBCL)

ÅNumber 1 in adolescents

ÅNumber 2 in paediatric

ÅIn HK had biopsies from many locations: Cx lymph node, 
tonsil, neck, tongue, para -duodenal, lung, abdomen

ÅIn adults genomic profiling revealed molecular signature

Å3 distinct histological subtypes

ÅProfiling also now separated out the primary mediastinal B -
cell lymphoma (PMBCL)

ÅIn HK we have a number of cases EBER + ve ? 
immunodeficient



Diffuse large B -cell lymphoma (DLBCL)

ÅGerminal centre B-cell like (GCB) 

ÅBcl-2 translocation

ÅREL amplification

ÅDo better than ABC

ÅIn kids 75-82% are this type

ÅActivated B-cell like (ABC) 

ÅDoes not have these cytogenetic abnormalities

ÅDouble hit (chromosomal 
change)/expresser  ( increased protein but 
no molecular abnormality)very rare



Overlap between BL and DLBCL

ÅThere is clinical overlap in presentation

ÅKlapper : 31% DLBCL have molecular signature of BL

ÅDeffenbacher : 20% pathologically diagnosed BL 
reclassified as DLBCl and vice versa

ÅArray CGH paediatric vs adult DLBCL shows unique 
cytogenetic changes



DLBCL - IHC

ÅPotter: CD19,CD20, CD22, CD79a

ÅCD10 half of cases

ÅCD5 not common

ÅInterB-NHL more pragmatic

ÅCD20, if negative then CD19,PAX5,CD79a

ÅBcl-2, Bcl-6 (GCB), MUM -1 (ABC),CD10(GCB)



Ki67 EBER 



Overlap between BL and DLBCL in kids

ÅDLBCL may have high Ki -67

ÅIncreased incidence of myc translocation/expression (5 -
10% DLBCL)

ÅDecreased incidence of Bcl -2 translocation

ÅOverlap do worse in adults, not proven (yet) in kids



DLBCL treatment

ÅAs there is biologic overlap most kids with DLBCL and BL 
treated the same

Å4 year event free survival (EFS) 92%

ÅOngoing trial using rituximab

ÅYoung adults shown to be safe and effective

ÅObinutuzumab , novel anti -CD20 appears to be superior to 
rituximab in adults



DLBCL outcome

ÅIn adults GCB to better using IHC separation Hans 
algorithm

ÅKids mainly GCB

ÅButé in FAB LMB96 and BFM did not do better.

ÅPossible reason: Deffenbacher 20% overlap

ÅRecognized that adolescents and young adults regarded 
as òat riskó for looking for improvement in management



Primary mediastinal B -cell lymphoma 

(PMBCL)

ÅDistinct clinical and pathological entity

ÅArises from asteroid B -cells of thymus

ÅYoung women, large mediastinal mass that frequently 
invades

Å10% DLBCL



Primary mediastinal B -cell lymphoma 

(PMBCL) ðwhy different

ÅPathological feature overlap with HL

ÅYoung adults do worse than DLBCL



Primary mediastinal B -cell lymphoma 

(PMBCL) ðIHC

ÅSame as for DLBCL

ÅIf enrolled in InterB-NHL

Åadd CD30

Åadd CD23

ÅBetter outcome by adding in rituximab

ÅBcl-6 mutation common



Primary mediastinal B -cell lymphoma 

(PMBCL) ðrecent study



Mediastinal gray zone lymphoma (MGZL)

ÅRare ðwe have only 1 case in 17 years

ÅRetrospective review of histopathology, IHC and 
cytogenetics ð9% PMBCL reclassified as MGZL

ÅDo worse than PMBCL

ÅNeed to see if those lymphomas we called PMBCL in past 
are actually gray zone



Hodgkin Lymphoma (HL)

ÅIn HK lower frequency than other parts of world

Å60 cases:

Å35 nodular sclerosis

Å7 mixed cellularity

Å5 nodular lymphocyte predominant

Å4 lymphocyte predominant

Årest not -classified



Hodgkin Lymphoma (HL)

ÅRare under 5 unless immunocompromised

ÅMore in adolescent and young adults

ÅMC
ÅYounger, less well -developed countries, early EBV

ÅNS
ÅMore in older, less association with EBV

ÅHistology:
ÅRS cell ðtransformed B -cell CD30,CD15. 10 -20% CD20

ÅProduce cytokines to recruit non -neoplastic reactive cells, 
plasma cells, eosinophils, T -cells



Hodgkin Lymphoma (HL) - treatment

ÅMust separate nLPHLfrom the rest (CHL)
ÅLocalized early stage disease

ÅSurgery alone. Long term relapse free 67%

ÅGray zone lymphoma lacks standard 
treatment approach

ÅProper Dx of MGZL requires confirmation 
by expert pathology review.



CD15 CD30 


