Neoplasia

Advanced diagnostics

Dr Maurice Zandvliet, DVM, MVR, PhD, Dipl ECVIM-CA [Med & Onc]

UU Animal Cancer Centre - Medical and Radiation Oncology

Signalment
Physical examination
Diagnostic imaging

How to
diagnose
neoplasia?

Routine clinical pathology (hematologyjclinical chemistry)
Advanced clinical pathology
* Hormones, Proteins, Biomarkers
Cytology
Histopathology
Immunocytochemistry/Immunohistochemistry
Flow cytometry
DNA-tests

Cytogenetics

Not doing well for 2 weeks: eating less, more “tired”, last heat 4 months ago
Abby Physical examination: unremarkable
btail F 31/2Y *  Noimprovement with NSAID's

After 2 weeks
« Clinical pathology:
+  Mild anemia (38%), mild thrombocytopenia (102 G/L)
+ Mildincrease in ALP (208 IU/L)
+ Diagnostic imaging:
*  Thoracic radiographs unremarkable
*  Abdominal US: mild hepato-splenomegaly, no pyometra
+ Serology
* Negative for Anaplasma
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Now owners get worried, they lost their other dog to cancer
Abb “Question doc, could this be cancer??”

bobtail F 3v4Y

Referring veterinarian:
*  Repeat PE: mild generalized lymphadenopathy.....
 Referred Abby to oncology service: Does Abby have lymphoma?

Oncology service
* P.E.: mild generalized lymphadenopathy, otherwise unremarkable
+ Cytology:
monomorphic population of intermediate-sized lymphoid cells
absence of reactive lymphoid component.
Atypical lymphoid proliferation, suspect lymphoma.

Human Staging
lymphoma -
Clinic Clinical Pathology
Initial Histopathology
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Canine
lymphoma
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What can we ONA

look for? Motations,

PARR

Cells
(morphology)

Cytology or
Histology

Proteins

Immunochemistry,
Flow-cytometry.

What are we
looking for?

Canine * calcium
|ymph° a * LDH iso-enzymes

* acute phase proteins
biomarkers > alpha-1-acid glycoprotein

»  C-reactive protein

> haptoglobin
* Nucleosomes
« glutathione-S-transferase (ROS)
* VEGF/MMPs
« serum Thymidine Kinase 1 (TK-1)
« circulating cell-free DNA
* microRNA expression patterns

Various targets have been evaluated:
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Diagnosis Treatment response
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Complexes of DNA and histone proteins
Leak into the blood
Present in healthy, diseased, and individuals with cancer

Higher levels in cancer than healthy individual
Higher levels in systemic cancers than local cancers
Does not differentiate between cancers

False-positives

<4 hours fasted

immune-mediated disease

systemic inflammation

sepsis.

trauma

Should not be used for screening purposes

High specificity (>95%), poor to moderate sensitivity
+ overall cancer 50%, systemic cancers 76%

T

Detection Rase (%)
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Canine
lymphoma

cytology

The cytology can be used to:

- Diagnose lymphoma

* Assess cell morphology

* Grading

* Immunophenotyping

- Differentiate between prognostic groups?
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Jornal of Veterrary Inteenal Mecicre ACYIM

of lymph node in and
characterization of lymphoma in dogs

Results - Classification accuracy for lymphoma consistently was
>80% for all examiners.
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Canine
lymphoma

cytology
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Canine
lymphoma

cytology -
classification
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Canine o —
lymphom

Joumal of Veterinary Intemal Medicine ACWIM

of lymph node in and
cytology characterization of lymphoma in dogs
[ seniyoo | speciteityon |
Lymphoma 92.6 (88.8-95.1) 89.4(79.0-95.0)
High grade B cell lymphoma  68.8 (62.7-74.3) 60.9 (51.2-69.8)
Low grade B cell ymphoma  17.9 (12.3-25.4) 90.1(86.6-92.7)

High grade T cell ymphoma  72.9 (57.4-84.3) 82.5(77.6-86.4)
Low gradeT cell lymphoma  82.2(59.1-93.6) 954 (93.2:97.0)
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Immunostaining D20
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B cell receptor (BCR)
transmembrane protein on the surface of B cells consisting of a
membrane-bound immunoglobulin molecule and a signal transduction
region (CD79). Disulfide bridges connect the Ig-isotype and the signal
transduction region.
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Immunostaining

T cell receptor

T cell receptor complex
TCR-acand TCR-B chains (top), {-chain (CD247) accessory molecules
and CD3 (CD3y, CD36 and two CD3e).
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immunocyto-
chemistry

CD79a | PAX-5 b3
8-cell Tcell
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Summary of Canine Malignant Lymphoma Revised From the Revised European-
American Classification of Lymphoid WHO Classification of
Lymphoid Neoplasms
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Histology -
classification
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Seeligetal, 2036
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Immunohisto-
chemistry

round cell tumor
panel
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Amelanotic

melanoma *

Other commonly used diagnostic IHC-markers:
Cytokeratin (epithelial), Vimentin (mesenchymal), Desmin (myogenic),
VWF/FactorVIll (endothelial), Hormones (PTH, ACTH, Thyroglobulin,
Calcitonin, Chromogranin/Synaptophysin, Insulin)
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Vallietal, 2011
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Flow
cytometry

uvDL
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Flow cytometry / Technique
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Flow
cytometry

representation data
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Canine
lymphoma

Flow cytometry

D1 Dendritic cells
D3 Pan-T cells
Dy HelperT-cells; neutrophils
Ds Pan-T cells
o8 Cytotoxic T cells
D14 Monocytes
D18 Pan-leukocytes
CDigj20/21/22  Mature B-cells
D34 Hematopoietic stem cells
CD4s Non-erythroid hematopoietic cells
CD79a/p Pan-B cells (incl. some plasma cells)
MHCII Antigen-presenting cells, most lymphocyte types
Surface IgM Immature B cells
Light-chain Antigen-producing cells, plasma cells
D138 Plasma cells
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Flow
cytometry

Results

- Differentiate cells on cell size and “internal complexity” (FSC-SSC)
+ Staining with specific antibodies to detect specific epitopes (*CD")

+ Useful for diagnosing and characterizing lymphoproliferative diseases
including lymphomas and leukemias

- useful for subtyping some histological T cell, but not B cell diseases

Diagnostic criteria
+ Over-representation of a single population
* Aberrant expression
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Enlarged
lymph nodes

Lab. retriever MN 7Y
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Enlarged
lymph nodes

Lab. retriever MN 7Y

B cell lymphoma
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Enlarged
lymph nodes

mixed breed MN

T zone lymphoma
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DNA-based
tests

Identify a specific mutation
* Diagnostic

* BRAF - urothelial carcinoma

* RCND —renal cell carcinoma (German shepherd)
* Therapeutic

* c-Kit- mutation —mast cell tumor

* MDR1-1A —deletion mutation, increased drug sensitivity
* Diagnostic,, prognostic and therapeutic

* Searchlight DNA —next generation sequencing 120 cancer genes
Demonstrate clonality
* Diagnostic / Staging

= PARR - lymphocyte clonality

* MRD (minimal residual disease) — lymphoma
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Canine
lymphoma

PARR

Variable
vioK Variable
vioy
TCRa TCRS

The antigen-binding (variable region) of the antibody / TCR
Is encoded by the VDJ genes
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1g/TCR genes are assembled
through random assortment of V.
(86), D (6) and J (6) genes and
insertion of a random number of
nucleotides
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Diversity in the hypervariable or complementarity-determining regions
region of V(H) is sufficient for most antibody specificities
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PARR =

PCR

Antigen
Receptor
Rearrangement

Reactive lesion
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PARR results
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Bumettetal, 2003

Can be used for:
« Differentiate neoplastic from reactive lymphoid proliferations
* Detecting and monitoring lymphoproliferative disorders
« Detection of rare neoplastic cells
* Quantifying tumor burden: MRD, Staging
* Immunophenotyping
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Abby
btail F 3%2Y

So what's next??
© Nu.Q®-test: Caution zone

* Flow-cytometry peripheral lymph node:
 Higher %T cells, abnormal ratio CD4+/CD8+
= No aberrant expression
*  High Ki-67 expression

+ PARR: monoclonal T cell and polyclonal B cell proliferation
* MDR1-1A: N/P

Conclusion:
«  high grade T-cell lymphoma (PTCL-NOS)
«  carrier of MDR-1 deletion
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