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Diagnosis of cancer: Room for improvement

All Cancers (excluding non-melanoma skin cancer)
Estimated Incidence, Mortality

Estimated numbers (thousands)

World

More developed regions

Less developed regions

WHO Africa region (AFRO)

WHO Americas region (PAHO)

WHO East Mediterranean region (EMRO)
WHO Europe region (EURQ)

WHO South-East Asia region (SEARQ)
WHO Western Pacific region (WPRO)
|ARC membership {24 countries)
United States of America

China

India

European Union (EU-28)

Both sexes
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Ferlay J, Shin HR, Bray F, Forman D, Mathers C and Parkin DM. GLOBOCAN 2008 v1.2, Cancer Incidence and Mortality Worldwide: IARC CancerBase

No. 10. In: IARC, Lyon; 2010. Prepared by Cancer research UK




Hodgkin lymphoma, Leukaemia, Non-Hodgkin lymphoma, Multiple myeloma: both s
Estimated 1-year prevalent cancer cases (x1000), adult population

Lymphoma incidence across the world shows dramatic
differences associated with:

Ethnicity

Environmental factors

Specific infectious agents

GLOBOCAN 2012 (JARC) - 4102016




Linnaeous
Rank-based method of classifying living organisms
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WHO Classification of T/NK-cell Neoplasms

T-cell prolymphocytic leukemia

T-cell large granular lymphocytic leukemia

Chronic lymphoproliferative disorder of NK cells

Aggressive NK cell leukemia

Systemic EBV+ T-cell Lymphoma of childhood*

Hydroa vacciniforme-like lymphoproliferative disorder*
Adult T-cell leukemia/lymphoma

Extranodal NK/T-cell lymphoma, nasal type
Enteropathy-associated T-cell lymphoma

Monomorphic epitheliotropic intestinal T-cell ymphoma*
Indolent T-cell lymphoproliferative disorder of the Gl tract *
Hepatosplenic T-cell lymphoma

Subcutaneous panniculitis- like T-cell ymphoma

Mycosis fungoides

Sezary syndrome

Primary cutaneous CD30 positive T-cell lymphoproliferative disorders
Lymphomatoid papulosis

Primary cutaneous anaplastic large cell lymphoma



- Chronic lymphocytic leukemia /small
lymphocytic lymphoma

* Monoclonal B-cell lymphocytosis*
- B-cell prolymphocytic leukemia

* Splenic marginal zone lymphoma

* Hairy cell leukemia

- Splenic B-cell lymphoma/leukemia,
unclassifiable

- Splenic diffuse red pulp small B-cell
lymphoma

WHO Classification of B-cell Neoplasms

22221 airy cell leukemia-variant



WHO Classification of B-cell Neoplasms

Precursor B-lymphoblastic leukemia/lymphoma

Mature B-cell neoplasms
B-cell CLL/SLL
B-cell prolymphocytic leukemia
Lymphoplasmacytic lymphoma
Splenic marginal zone B-cell lymphoma
Plasma cell myeloma/plasmacytoma
Extranodal marginal zone B-cell ymphoma (MALT type)
Primary mediastinal large B-cell lymphoma
Intravascular large B-cell lymphoma
Primary effusion lymphoma

22/968al marginal zone B-cell lymphoma



WHO Classification of Hodgkin Lymphoma

Nodular lymphocyte predominant Hodgkin lymphoma

Classical Hodgkin lymphoma
Nodular sclerosis CHL
Lymphocyte-rich CHL
Mixed cellularity CHL
Lymphocyte depleted CHL

22/09/20



Classification of Post-transplant Lymphoproliferative Disorders (PTLDs)

Non-destructive PTLD:Plasmacytic hyperplasialnfectious mononucleosisFlorid follicular
hyperplasia

Polymorphic PTLD
Monomorphic PTLD (Classify according to the lymphoma they resemble)

B-cell neoplasms Diffuse large B-cell lymphoma, not otherwise specifiedBurkitt’s lymphoma
Plasma cell myelomaPlasmacytomaOther*

T-cell neoplasms Peripheral T-cell ymphoma, not otherwise specified
Hepatosplenic T-cell ymphoma
Other

Classical Hodgkin’s Lymphoma PTLDFrom Swerdlow SH, Campo E, Harris NL, et al, eds. WHO Classification of
Tumours of Haematopoietic and Lymphoid Tissues. Revised 4th ed. Lyon, France: IARC Press; 2017.



PTLD Frequency

PTLDs develop in approximately 2% of all transplant
recipients, but there is a significant variation in
incidence based on the type of organ transplanted:

- kidney, 0.5% to 2.5%;

* marrow or stem cell, 1% to 2%;
 liver, 1% to 10%;

* heart and lung, 2% to 10%; and

*intestinal and multivisceral, 5% to 20%

Neuringer: Posttransplant lymphoproliferative disease after lung t I ion. Clin Dev l. 2013:430209 2013 10

EA Engels, RM Pfeiffer, JF Fraumeni Jr, et al.: Spectrum of cancer risk among US solid organ transplant recipients. JAMA. 306:1891-1901 2011 11

E Ramos, F Herndndez, A Andres, et al.: Post-tr h life ive disorders and other malignancies after pediatric intestinal transplantation: incidence, clinical features and outcome. Pediatr Transplant. 17:472-478 2013 12
SC Quinlan, RM Pfeiffer, LM Morton, EA Engels: Risk /actors for early t and lat t post-tr lant I hoproliferative disorder in kidney recipients in the United States. Am J Hematol. 86:206-209 2011 13

J Morscio, D Dierickx, T Tousseyn: Molecular path is of B-cell posttr lant lymphoproliferative dlsarder what do we know so far?. Clin Dev Immunol. 2013:150835 2013 14

WR Kim, PG Stock, JM Smith, et al.: OPTN/SRTR 2011 Annual Data Report: liver. Am J Transplant 13 73-102 2013 15

S Nassif, S Kaufman, S Vahdat, et al.: Clinicopathologic features of post-tr lant |, hoproliferative disorders arising after pediatric small bowel tr If Pediatr Tr I 17:765-773 2013 16

D Dierickx, T Tousseyn, X Sagaert, et al.: Single-center analysis of blapsy-conflrmed posttransplant lymphoproliferative disorder: incidence, clinicopathological characteristics and prognostic factors. Leuk Lymphoma. 54:2433-2440 2013




PTLD; factors implied in the incidence

EBV seronegativity (transplanting an organ from an
EBV-seropositive donor into an EBV-seronegative recipient
(EBV mismatch) increases the incidence of PTLD 10- to 75-
fold)

CMV mistmatch

HCV-induced cirrhosis

Young age (early PTLD)
Advanced age (late PTLD)
Genetic background (cytokine polymorphisms)

Immunosuppressive regimen



PTLD; etiology

Most PTLDs after solid organ transplantation are derived
from recipient lymphoid cells

PTLDs occurring after bone marrow transplantation are
most often donor derived

PTLDs limited to the allograft after solid organ
transplantation are more frequent from the donor origin

The majority of PTLDs are caused by EBV-infected
lymphoid or plasmacytic cells that are not adequately
controlled by the immune system because of
immunosuppression or myeloablative regimens

EBV may be acquired from the donor, primary infection,
superinfection or reactivation



Reactive T cells
Classical Hodgkin's

lymphoma PTLD

IM PTLD Polymorphic

PTLD

Monomaorphic
B-cell PTLD

Stimulus Polyclonal Increasingly pure Other secondary
(EBV, |—> Ilymphoid —- clonal —» BCL6 _, genotypic
other?) proliferation population(s) mutations abnormalities
Plasmacytic \ /
hyperplasia
e Monomorphic
T-cell PTLD

S Sdwerdlow, F Craig, Hematopathology, 2016




Polymorphic Post-transplant Lymphoproliferative Disorder

‘Diffuse and destructive X ERTEY s b PERALE
proliferation of variably sized 1.:;- e M "'
lymphocytes, plasma cells, il e I G M G
transformed cells, and R g
immunoblasts R o . "m”;i

‘Hodgkin-like features e e 7 Wi " g?r

‘Geographic areas of necrosis, o L e “
often associated with neutrophils S A AARTOR R 4

and histiocytes, and surrounded by
increased numbers of transformed
cells or immunoblasts

‘'Some PTLDs fulfill the criteria for
EBV+ mucocutaneous ulcer (MCU)

‘T-cell ymphomas are more
frequently polymorphous, listed
apart




V

Lymphoproliferative disorder pathogenesis

Recruitment of lymphoid tissue

— Gastritis by helicobacter pylori

Lymphoproliferative disorder
(polymorphous/monomorphous)

— Induced by lymphotropic virus (EBV, HCV, HTLV,...)
* Infectious mononucleosis

— Autoimmune disorder, self-antigen recognition

- Still disease

— Multifactorial: Kikuchi disease



AM Evens, R Roy, D Sterrenberg, et al.: Post-transplantation lymphoproliferative disorders: diagnosis, prognosis,
and current approaches to therapy. Curr Oncol Rep. 12:383-394 2010 13

J Morscio, D Dierickx, T Tousseyn: Molecular pathogenesis of B-cell posttransplant lymphoproliferative disorder:
what do we know so far?. Clin Dev Immunol. 2013:150835 2013 16

D Dierickx, T Tousseyn, X Sagaert, et al.: Single-center analysis of biopsy-confirmed posttransplant
lymphoproliferative disorder: incidence, clinicopathological characteristics and prognostic factors. Leuk
Lymphoma. 54:2433-2440 2013 67

Z Al-Mansour, BP Nelson, AM Evens: Post-transplant lymphoproliferative disease (PTLD): risk factors, diagnosis,
and current treatment strategies. Curr Hematol Malig Rep. 8:173-183 2013 74J Morscio, D Dierickx, JF Ferreiro, et
al.: Gene expression profiling reveals clear differences between EBV-positive and EBV-negative posttransplant
lymphoproliferative disorders. Am J Transplant. 13:1305-1316 2013 110

SD Dojcinov, G Venkataraman, M Raffeld, et al.: EBV positive mucocutaneous ulcer—a study of 26 cases
associated with various sources of immunosuppression. Am J Surg Pathol. 34:405-417 2010 112

SE Gibson, SH Swerdlow, FE Craig, et al.: EBV-positive extranodal marginal zone lymphoma of mucosa-associated
lymphoid tissue in the posttransplant setting: a distinct type of posttransplant lymphoproliferative disorder?. Am
J Surg Pathol. 35:807-815 2011 116

C Tiede, B Maecker-Kolhoff, C Klein, et al.: Risk factors and prognosis in T-cell posttransplantation
lymphoproliferative diseases: reevaluation of 163 cases. Transplantation. 95:479-488 2013 117

A Herreman, D Dierickx, J Morscio, et al.: Clinicopathological characteristics of posttransplant lymphoproliferative
disorders of T-cell origin: single-center series of nine cases and meta-analysis of 147 reported cases. Leuk
Lymphoma. 54:2190-2199 2013 160

R Reshef S Vardhanabhuti MR Luskin. et al.: Reduction of immunosuppression as initial therapv for



EBV infection
from Infectious Mononucleosis to
aggressive lymphoma









Case 1



























Infectious mononucleosis



Case 2

75 yrs old male
Disseminated
lymphadenopathies









EBV+ DLBCL



EBV+ DLBCL in elderly patients

— Age > 45, 50 years

— No other causes of immunodeficiency or prior lymphoma
— More advanced stage

— More than one extranodal involvement

— Higher IPI risk group

— Poorer response to initial treatment

— Variable polymorpic infiltrate, necrosis

EBV+ large cell ymphoma are excluded from this category, if
— Associated with chronic inflammation
- LyG, PBL, PEL









Survival estimates
Age related AR-EBV+ DLBCL vs EBV- DLBCL control series
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Case 3

HIV+ 35 yrs old female
Cervical lymphadenopathy
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Burkitt Lymphoma



Burkitt Lymphoma

patient presented with 8 fage @ fumour

aresenting manideatalion during pragamncy, and puberty,
BL c2lls have prelact racegtors,



Burkitt Lymphoma

* t8;14 positive medium size B-cell lymphoma, with Ki67>90%
Frequent extranodal presentation, intestinal, ovarian,....

2nd decade, but can be seen at any age

* Characteristic morphological features, starry-sky, medium-size
cytology,....

© CD20+ CD10+ Tdt-

Most cases are BCL2-, but some may be positive
EBV+ in endemic forms, HIV and immunodeficiency

* Other C-MYC translocations: peculiar features



Burkitt leukemia - 3.

American Society of
Hematology

iImage

bank

Peter Maslak, ASH Image Bank 2011; 2011-1118

Copyright © 2011 American Society of Hematology. Copyright restrictions may apply.



C-MYC translocation

t8;14 involving IGH and C-MYC is typical for Burkitt, classical
Can be seen in other B-cell lymphomas, such as
DLBCL
Aggressive forms of FL, CLL, MCL, CLL
In classical BL usually this is the only translocation
Is usually associated with increased C-MYC expression detectable by IHC
C-MYC expression can be deregulated through alternative mechanisms

Translocations involving IGK or IGL and C-MYC are more typical for other B-
cell ymphoma

Cases lacking t8;14 may carry alternative chromosomal alterations, like 11q






Case 4

6 yrs old Peruvian child
Hydroa-like disorder















Hydroa-like lymphoproliferative
disorder



WHO Classification of Tumours of Haematopoietic and Lymphoid Tissues

Mature T-and NK-cell neoplasms - EBV

Epstein-Barr virus (EBV) positive T-cell
lymphoproliferative diseases of childhood

Systemic EBV+ T-cell lymphoproliferative disease of childhood

Hydroa vacciniforme-like lymphoproliferative disorder




Medical charts of patients
under 18 vyears of age with
diagnosis of cutaneous lymphomas
admitted to INEN between January
1987 and February 2009, were
reviewed. Epidemiologic  and

clinical data were obtained.

LORETO

Most frequent regions with patients with Cutaneous Lymphomas (Southern highlands)



HVLD — Clinical features

Patients present with lesions that affects sun-
exposed and to a lesser extent sun-protected

dreas

(face and upper limbs)

Edema, papules, blisters, crusts, ulcers and
heal as vacciniform scars

B-Symptoms

Rare

lymp

nypersensitivity to insect bites

nadenopathy (30%)

Hepatosplenomegalv (10%)



HVLD — Clinical features

Follow-up:

* 10/14 deaths, 2-40 months

* 4 alive with disease, 4-18 months
Causes of death:

— Progression

— Infection

- Haemophagocytic syndrome






HVLD — Clinical features




HVLD — Clinical features










Case 5
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Marginal zone B-cell lymphoma,
MALT-type



H Pylori infection
from gastritis to MALT lymphoma




Marginal zone lymphoma - MALT

‘Accumulation of extranodal lymphoid tissue is the primary
event in MALT lymphoma following the development of an
inflammatory site in response to chronic infection or autoimmune
disorders.

‘Translocations involving genes regulating NF-kB activation after
B-cell receptor signalling (MALT1, AP12, BCL10) are characteristic of
this neoplasm. These translocations are site-specific, emphasizing
the role of tissue-specific factors in the genesis of this neoplasm.

‘NF-kB-negative regulation, provided by TNFAIP3, is lost by
genetic deletion and inactivating mutations, preferentially in MALT
lymphoma cases lacking chromosome translocations.

74



Marginal zone lymphoma - MALT

‘Neoplastic cells carry on a high level of IgH somatic
mutation, with a bias toward the use of V(H) gene
segments.

‘MZL-MALT cases with chromosomal translocations
are independent of antigenic stimulation, whereas cases
lacking chromosomal translocations require ongoing
chronic inflammation for survival, provided by bacteria,
virus or autoimmune disorders.

‘Thus, t(11;18)-positive gastric tumors are resistant to
antibiotics and are associated with advanced-stage
disease.

75



B-cell ymphomas associated with infectious agents

HCV:

Marginal Zone lymphoma

Other B-cell lymphoma

Monoclonal lymphocytosis +/- cryoglobulinemia
Paludism

Marginal Zone lymphoma

Monoclonal lymphocytosis +/- cryoglobulinemia
Helicobacter pylori,...

MALT lymphoma
EBV:

Immunodeficiencies, Immunosuppression,



Case 6

* Female, 65 years
* Oral cavity lesion
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EBV-positive mucocutaneous
ulcer (EBV+ MUC)






Case /

73 yrs old female, renal
transplant 2 yrs. ago
‘Bucal ulcer +

-cervical lymphadenopathy
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EBV+ MUCOCUTANEOUS ULCER

Part of the spectrum of the EBV+ lymphoproliferative
disorders associated with immunosuppression

EBV+ PTLD polyclonal
F2V+ PTLD monoclonal
E \V+ DLBCL

V




Case 8

- Female 50 yrs
 Renal transplant and
Immunosuppression
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Polymorphic PTLD



‘Polymorphic (P) PTLD are composed of a heterogeneous population of
immunoblasts, plasma cells and small and intermediate-sized lymphoid cells
that efface the architecture of lymph nodes or form destructive extranodal
masses and do not fulfill the criteria for any of the recognized types of
lymphoma described in immunocompetent hosts.

‘Difficulties in the recognition of:
Forid IM PTLD with marked architectural distortion
Monomorphous PTLD with plasmacytic differentiation

‘PTLD that fulfill the criteria for a T-cell histiocyte rich large B-cell ymphoma or
an EBV+ DLBCL, NOS, which may appear polymorphic, are best considered a
form of M-PTLD since they would be diagnosed as lymphoma in a non-
transplant patient.

‘Cases of monomorphic T-cell PTLD, which can also appear very polymorphic,
must not be confused with P-PTLD.



Case 9

45 yrs old male
Pulmonary transplant
Pericardial and pleural effusion






PEL:
Primary effusion
lymphoma



Primary Effusion Lymphoma

Clinical presentation
HIV+ patients, Occasional HIV -
Cavity Effusion

Solid tumors: Gastrointestinal

Rapid clinical course, median survival 5
months

- CD30, CD38, CD138, EMA +
 Mature B-cell markers -, Ig -/+,
- HHV-8 +, EBV +/-

* Occasional biphenotypic and

bigenotypic (B & T) g ‘ i

ol HHV-98 & 2 ' B -



Primary Effusion Lymphoma

‘Most cases are associated with immunodeficiency, usually in patients infected with
the human immunodeficiency virus HIV.

‘In AIDS patients there is co-infection with the Epstein-Barr virus (EBV), although EBV
is not required for the pathogenesis.

'PEL have been reported in other immunodeficiency states including post
transplantation, and in patients with chronic viral hepatitis.

'PEL also occurs in elderly patients mostly from regions with a high prevalence of
HHV8 such as the Mediterranean.

‘Most patients present with malignant effusions involving a single body cavity, most
often malignant pleural effusion or ascites.

‘There is usually no lymphadenopathy or hepatosplenomegaly. Less commonly more
than one cavity may be affected at presentation, and some patients may have a mass
lesion associated with the effusion.

‘A subset of patients have other manifestations of KSHV infection including Kaposi's
sarcoma or multicentric Caslteman's disease
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