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OUR PRESENTER

5 He has been a proud member of the UNC Cancer
s Community and LCCC since 2008

4 He is passionate about providing optimal diagnosis for
= cancer care

3 He directed the division of Hematopathology from
= 2012-2019 before starting a research lab and taking
over as the co-Director of the Malawi Cancer Program

2 He enjoys interaccting with clinical teams, trainees,
« staff and medical students

1 Married to a UNC Family Medicine physician which
s adds an important primary care perspective to cancer
diagnosis
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Effective cancer care requires accurate pathologic diagnosis.
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Cancer Pathology

Yuri Fedoriw, MD
LabCorp Distinguished Professor of Pathology & Laboratory Medicine
Lineberger Comprehensive Cancer Center

AUNC | jhoower

Objectives ngc

1. Describe the evolution of testing methods for cancer
diagnosis.

2. Recognize how classification systems are developed to
uniformly diagnose tumors.

3. Select appropriate tissue sampling method for cancer
diagnosis.

4. Describe the development and application of CAP
synoptic reporting for cancer diagnoses

18
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Microscopy
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Question 1 lnﬁg

When a patient has a breast lumpectomy, when are the first slides
ready to review by a pathologist?
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Tissue Processin

FFPE tissue block
Tissue Processor

Cassette
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Normal Epithelium - Cervix
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Dysplastic Epithelium - Cervix
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Dysplasia — Cervical Dysplasia (HPV) nE_Z\f,C
normal
l dysplastic
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Benign Squamous Epithelial Cells Dysplastic Epithelial Cells
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Microscopy

Chapel Hill Lilongwe, Malawi
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Wéll-differentiated Moderately-differentiated Poorly—differentiat
29
Grade - Follicular Lymphoma BB
' Low-gradi
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Question 2 nﬂu__g_c

Colon cancers are common. A series of studies identifies a gene
mutation associated with particularly poor outcomes. In this
example, the gene represents:

" n
] L
UNE e Cacer Nk
Colon cancers are common. A series of studies identifies a gene i with poor outcomes. In this
example, the gene represents:

Diagnostic marker
Predictive biomarker
Prognostic
biomarker
Prognostic and
Predictiv arker
#M poll Fuervwhora
] - - R = =
o wosaimin .

Evolution of Diagnostic Testing

« Not all cancers that looked the same acted similarly

« Cellular and molecular biology research > mechanisms of
disease and features that are:
Diagnostic
Prognostic
Predictive

« Technology and understanding of biology > clinical care

33
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B-cell Lymphomas - RUNC
from maturation and classification o
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Shaffer AL 3rd, Young RM, Staudt LM. f human B cell Annu Rev Immunol. 2012;30:565-610.
34
. RUNC
Immunophenotyping —
Immunohistochemistry Flow Cytometry
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RUNC
Example of Flow Cytometry —
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... the staining is rarely “binary”

* Some stains work better than others
* Biologic
« Technical

* Reporting for many clinically actionable/important stains is
subjective

CcMYC expression:
- >40%Is considered +
- Whatwould YOU call this?

38

Other testing methods

« Karyotype ("routine cytogenetics”)
* Fluorescence in situ hybridization (FISH)

* Sequencing

BUNC

39
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Karyotype

« Culture cells - arrest in metaphase - stain

* Advantages:
Unbiased look at the entire genome
Identify large aberrations

+ Disadvantages:
Poor resolution

BUNC
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BUNC

Fluorescence in situ ridization

* Fluorescent DNA probes are hybridized to specific sequences of

interest B //\\

[ 5'— AGGATCCGTAG — 3 |
| 3'— TCCTAGGCATC —5' |
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Fluorescence in situ hybridization

* Fluorescent DNA probes are hybridized to specific sequences of

interest — -
/ AGGATCCGTAG \
[ . i \
| |

\ TCCTAGGCATC
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Fluorescence in situ dization

* Fluorescent DNA probes are hybridized to specific sequences of
interest — e

c'/ )

| &

\ TCCTAGGCATC

A

AGGATCCGTAG
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BUNC

Fluorescence in situ hybri

* Advantages:
» Increased resolution compared to karyotype

+ Disadvantages:
* User defines the target
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DNA Sequencing

(dA,dG,dT,dC) and labeled dideoxynucleotides (ddA, ddG, ddT, ddC) are all combined
in a single reaction

« Sequencings performed one reaction at a time
—— ATCTAT

B
[« - Sangerdideoxy ;_-P____
« Permanent chain terminator method = E_!
« Template DNA, ing primer, DNA | B
B

S;—-ATCT; ;}_:;
é—ATCT e e
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Evolution of testing SO
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Immunophenotyping Cytogenetics/FISH Molecular Studies
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Why is Uniform Classification Important?

* Patient Care
» Diagnosis
Prognostic - outcome
Predictive - predict response to therapies

+ Clinical Trials

* Public Health and Policy (accurate cancer registries)
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Agency for Research on Cancer

t{‘*’l 5Y, World Health

https://tumourclassification.iarc.who.int/welcome/

8% Organization - WHO Classification of Tumours online’ (33

50
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Review of Referral Cases nﬂu__g_c

+ Inconsistencies in diagnosis
*  Some could be true “errors”
Many reflect access to improved technologies, updated clinical history
and imaging, new laboratory findings from presentation to referral, etc.

* Requirement for review of diagnostic material before treatment

Presented on May 10, 2023
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Discordance with BUN
Non-Hodgkin Lymphoma Diagnoses N

+ National Comprehensive Cancer Network NHL database

* 731 patients with the 5 most common lymphoma types

* 43 (6%) were discordant from primary to NCCN center review
+ 35 of 43 may have had a change in treatment!

« Depending on tumor type, discordance can be >25%

Comparison of Referring and Final Pathology for Patients With Non-Hodgkin's Lymphoma in the National Comprehensive
Cancer Network

Ann'S. LaCasce, Michelle E. Kho, Jonathan W. Friedberg, Joyce C. Niland, Gregory A. Abel, Maria Alma Rodriguez, Myron S.
Czuczman, Michael M. Millenson, Andrew D. Zelenetz, and Jane C. Weeks

Journal of Clinical Oncology 2008 26:31, 51075112
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Question 3 “,U__g,c

A study of human pancreatic tumors implanted into mice identifies a
new prognostic biomarker by immunohistochemistry. The findings
are reported in a high-impact journal and antibody for testing is
available from the research lab. Can you use this test for clinical
decision making?

54
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College of American Pathologists ngc

« Council on Accreditation

* Council on Education

« Council on Government and Professional Affairs

« Council on Membership and Professional Development

 Council on Scientific Affairs
Anatomic Pathology, Chemistry, Hematology, Informatics, Laboratory
General, Molecular Pathology

* Committees of the Board of Governors

56

College of American Patholog

= Primary responsibilities:
Survey development and review (100's/year)
Revisions of inspection checklist
Glossary upkeep

57
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CAP Glossary “,U_.g,c

59

BUNC

Synoptic Reporting for Cancer Diagnosis —

College of American Pathologists (CAP)
* One of the leading pathology organizations

= Oversee laboratory accreditation (... more on this soon!)

* Many studies in the 90’s revealed significant variation in
cancer reporting - CAP cancer committee reporting
checklists

https://www.cap.org/pr nd-guidel porting protocoktemplat

60
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COLLEGE of AMERICAN RUNC

PATHOLOGISTS e

Protocol for the Examination of Specimens from Patients with
Cutaneous Squamous Cell Carcinoma of the Head and Neck
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Synoptic Reporting for Cancer Diagnosis

* Checklists improve completeness
* Improved accuracy (to a point)

< For those who read them:
Consistent formatting
* Columned vs. justified
= Single-line vs. multiple lined

Synoptic Reporting: Evidence-Based Review and Future Directions
Andrew A. Renshaw, Mercy Mena-Allauca, Edwin W. Gould, and S. Joseph Sirintrapun
JCO Clinical Cancer Informatics 2018:2, 1-9

62

Tissue Sampling for Diagnosis ngc

* Specimen adequacy is a major challenge in clinical practice
« Limited sampling can lead to missed or delayed diagnosis
« Insufficient tissue for study enrollment or correlative science

* Inresponse to the trend, other diagnostic methods (liquid
biopsies, etc) are being developed

63
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Bone marrow biopsy

Hypocellular bone marow?

- Aplastic anemia

- Drug/toxin effect

- Hypocellular MDS
GVHD
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Bone marrow biopsy ngc
o&‘f"\ %}\ "
P o <Y ;
™~ o 7!
65
Fine Needle Aspirate vs Tissue Biopsy ngc

* Advantages of FNA
Simple procedure
Low morbidity
Efficiently guides patient triage

« Disadvantages of FNA
Sampling
No histologic architecture
Frequently needs follow-up excisional biopsy

66
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FNA - 5cm axillary lymph node
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Follow-up FNA: Lymphoma

69

For Educational Use Only



UNC Lineberger Cancer Network Presented on May 10, 2023

Conclusions “Hﬂ,c

« Effective cancer care requires accurate pathologic diagnosis
« Testing methods have evolved that reflect our understanding of

cancer biology and allow for improved reporting of prognostic and
predictive biomarkers

* While new technologjes are being developed to do ‘more with
less’ adequate tissue biopsies are necessary (perhaps more
than ever before)

* Synoptic reporting allows for discrete data elements to be
provided for consistency and data collection.

70

DUNC e’
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Questions/Comments?

- pawerad by (T Boll Fyarvwhers .
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UPCOMING LIVE WEBINARS

ADWNCED May 17
@Wgﬂ PROVDER 4:00 P
Oncologic Emergencies: Neutropenic Fever, Cord
Compression, Tumor Lysis Syndrome

Laura Blanchard, MPA?, PA-C

RESEARCH May 24
0 RACTCE 12:00 PH

© Radiaton Oncology Management of Lung Cancer in
NC: Update on Small-Cell Lung Cancer
Ashley Weiner, 1D, PhD

PN June 14

o CENTERED CARE 12:00 M

Psychotherapy for Cancer-Related Distress
Melissa Holt, DN, PMHNP-BC, MSW
Lisa Stewart, Psy.D.

Complete et
learn.unclc

g Live Mohiors:
live-webinars
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SELF-PACED, ONLINE COURSES

AVANCED.

RICTEE ROVDER
B What Is Cancer Rehabltation

and How Can it Help My Patients
Sasha Knowlton, MD

Clinical Updates in Breast Oncology
Emily Ray, MD, MPH

B Integrating the Caregiver a5 a Member of the

Muttidisciplinary Care Team
Erin E. Kent, P10, MSc
Loretta Muss, RN, BA
Complede detats on of g Live abrars:
learn.unclen.org/live-webinars
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UNC Lineberger Cancer Network

nail: unclen@unc.edu
(919) 445-1000

Send us an email to sign up for our monthly e-newsletter.
Check us out at unclen.org

THANKYOU FOR PARTICIPATING!
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