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8:00AM Satu ay September 9th 2006
Introduction to Imlntm Histrochemistry

Schering - Plough Research Instit

Lafayette, New Jersey

8:00AM Sunday €Wtember 10th 2006
Her 2 Whal's~ew?

Anita Ostrander

Pathology Manager
Seattle Cancer Care Alliance

Seattle, Washington
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8:00AM oRday September 11 1h 2006

How toM~ Antibody
Work for Immuno Histo emistry

Chris M. VanDer Loos PH
Dept. of Pathology

Amsterdam, Netherlands

Alton Floyd PHD

Consultant
Edwardsburg, Michigan

8:00AM Wednes eptember 131h 2006
Challenges in Providin n IHC Service

Bryan R. Hewlett
Quality Management Program, Laborato

Ontario Medical Association
Toronto, Ontario

Neil M. Hand
Histopathology Dept.

Queens Medical Center
Nottingham England

Quality System Essentials and Doc

Peggy A. Wenk

Sharon E. Scalise

Anatomic Pathology
Royal Oak Michigan
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H
Overview 0 onvention

The National Society for Histote
non-profit organization, commi

advancement of Histotechnol
practitioners and quality standards

practice through leadership, education,
advocacy.

Onco enes

Today we understand that an 0

gene that when mutated or ex
abnormally high levels contri

converting a normal cell into a cane
cell."

• All Histology and Pathology

• 53 Poster Sessions

• 100 Workshops

• Hundreds of vendors

• Histotechs and Pathologists

• Great network of contacts

Onco enes

• Axel Ullrich began studying a
found in the human body called e
growth factor (EGF).
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Onco enes

• Ullrich and Slamon discovered tha
2/new was connected to cancerous gr
breast and ovarian cells.

• The Her-2/neu oncogene had not mutated
many other oncogenes, but instead produ
protein in very high levels. The Her-2/ne
protein appeared on the surface of breast
receptor. ESsentially. it receives signals telling
cell to grow and divide. When the her-llneu gene
is mutated it over expresses the protein and the
cell grows rapidly and becomes cancerous.

Side Effe :s of Herceptin

• Side effects often occur during the
with Herceptin. They include fever,
headaches, difficulty breathing, vom
diarrhea. These side effects usually lessen
disappear with subsequent treatments with
Herceptin.

• Herceptin can also cause significant damage to
heart muscle which can lead to heart failure.

• In patients with breathing difficulties or lung
disease. Herceptin can cause serious breathing
problems.

Genentech }ljnical Drug Trials

• Out of the results of the Phase II . al Trial
came the thought that although Her-2
antibody might not "cure" cancer, it
a type of 'cancer control" treatment.
chemotherapy drugs are toxic so physicians
administer them to patients for only a limited
amount of time. It was thought that the Her-2
antibody might be given to patients for an
indefinite period of time in order to delay
progression ofa patient's cancer.

Hercep:in Today

• Currently 25 to 30 percent of
over express Her-2. These patie
have a more aggressive form of can
may relapse sooner after treatment th
patients with cancers that do not
overexpress Her-2
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Her in
How He Geptin Works

• Herceptin is a monoclonal ant
given intravenously to treat certa
cancers.

• Herceptin targeted cancer cells that 0

express a protein called Her-2 which is
found on the surface ofcancer cells.

• We now understand that Herceptin works I

three different ways.

IHC -est

• If a patient's test is 3+ the cancer is
Her-2 positive and the patient is a c
Herceptin

• Ifthe patient's test is 0 or 1+ the cancer is
considered Her-2 negative and the patient is
candidate for Herceptin.

• If a patient's test is 2+ the cancer is borderline
usually the patient's physician will have the tumo
tested with the FISH test.

• It binds to the receptors on the
cells. The receptors are pulled hac
and stop telling the cell to grow and div

• When given together with chemotherapy'
prevents cells that are damaged from repairin
themselves. These cells die and tumor grawt
slowed.

• It attracts natural killer (NK) cells. These cells ki
the tumor cells.

FIS q:est

• Fluorescence In Situ Hybridi

• DNA probes "paint" the Her-2
tumor cells. If increased copies are
the cancer is considered Her-2 positiv
the patient is a candidate for Herceptin.

• FISH results are either positive or negativ
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IHC Disa v ntages
Antig Retrieval

• Fixation can playa large part I
when testing for Her-2

• Ifthere is a delay in time after the
removed for the body and before it is
into fixative, this can effect the IHC
staining.

• Iftissue is over fixed or under fixed it can
affect IHC staining.

• Errors in Antigen Retrieval Pr
also greatly effect Her-2 results.

Breast Ca rToday Fu r-e?

• It is the most common form 0
in women.

• It is the second leading cause of can
deaths in women.

• In 2004 215,990 women in the U.S.
diagnosed with invasive breast cancer.

• In 2004 40,580 women in the U.S. died
from breast cancer.

• Clinicians and Researchers pre
just five years or six years entire]
methods of testing will be used.
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IHe ist future

Notes from Challen
Providing an IRC Ser

• IRe has revolutionized the c
and diagnosis of tumors.

• No longer are we dependent on histo
alone or a special stains.

How to use tl~in Diagnostic
Surgical Pa1t1ology

• Morphology decides "what is the

• Benign vs. Malignant
• Differential diagnosis (OnX)
• IHe provides lineage confirmation

• IHe standard of care in surgical pathology

• Benign cells have characteristic distribution of
protein epitopes which typically/usually are
carried with them into neoplasia

• Rules and guidelines have been developed

• Sometimes tumors do not play by the rules

aid thatHaving ju

• The most special stain/test stil
is a well fixed, well processed,
sectioned, thin, no knife tracts, H&
(PAS) stained section to be viewed un
light microscope.
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How to use t:l~n Diagnostic
Surgical Pa1hology

• Numerous antibodies and clones a .

• Need to put in coherent order/use

• Pathologists do this by organizing by
& how IHC can assist in different si

• May need to use multiple antibodies or panels
solve diagnostic dilemma

• Not all tumors +, or only certain % oftumofS
express antigen

Why f-e~re particular
challeng sin

Immunohistoch istry?
• Results are affected by other

staff/procedures

• Biological variation

• Sample collection

• Fixation/processing

• Section thickness

10 Comman ments of IHC

• 1. Start with a reasonable Differential DJ
• 2. "Never" use I Antibody in a DDX

• 3. Use a panel
• 4. Sensitivity must be high
• 5. Use Monoclonal ABS when possible
• 6. Control should match slide
• 7. Use your own database
• 8. Ifresults are weird, investigate further
• 9. If a beginner or a problem arises, GET HELP!!
• 10. Send uncommon/rare cases to an expert

Why f-e~re particular
challenges in

immunohistoch istry?

• Complex techniques

• IHC technically complex

• No aspect of this complexity should be
ignored

9
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Why f-e~re particular
challeng s in

immunohistoch istry?
• Little standardization?

• Many different protocols in use

• Sensitivity varies with small changes
protocol

• Specificity varies with small changes in
protocol

• Wide range of reported results

Set IIlg-tEtchnical quality
specificatiol'1s-.for staining

The Goal:-

To ensure run-to-run reproducibility,
evaluated against standardization contr
sections, days or weeks apart.

Why f-e~re particular
challeng s in

immunohistoch istry?
New antobodies

• Mouse Monoclonal

• Rabbit Polyclonal

• Rabbit Monoclonal

• Double antigen staining

• Multiple antigen staining

Factors e e~ng the IHe
detection threshold

Biological variation
Sample Collection
Fixation/processing
Section thickness
Section pre-treatment
Antibody type/clone
Antibody-dilution
Sensitivity of detection reagents
Histochemical reaction
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Ask Me About

ixation

Reality

Acceptable morphology on routine H
does NOT correlate with acceptable stai

by other methods

The impa ~f the nature &
duration of fixation and

processing, on IHe tection
threshold is

ENOROMOUSl

(90% ofIHC staining problems)

BRYAN HEWLET
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Forma ehyde fixation
How long will 1ft ke to fix?

The formaldehyde paradox.

Histologists have known for more
years, that fixation of tissue in
formaldehyde demonstrates a bizarre

Namely, that formaldehyde is one ofthe
fastest fixing agents to penetrate the tissue
but one on the slowest to fix.

Formalden de fixation

For initial stabilization affixation t
time is crucial, not penetration

= 24 hours minimun for a
1.5 mm thick core biopsy

= 24 hours minimum for a
5mm thick tissue slice.

Binding time + penetration time = Reacation rate!

Fixatio yths Rea tty #1

Fonnaldehyde fixes at a mte of 1.0 mrrllhoU1'llIlll

Small pieces of tissue fix faster than larger pieces

The optimal fixation time for fonnaldehyde is 24 hours

No universal standard exists so
exactly, Is a routinely formaldehy
paraffin section?

Your routine or mine?
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Routine 'Ormaldehyde
fixation/pro sing;

Results in:-

Variable morphology and cell content
Variable shrinkage and hardening
Variable making/destruction ofepitopes
Variable porosity
Variable basophilic/acidophillic relations
Variable intensity of stains

variable success/failure ofIHC techniques!

Pre- r-eatment

• May un-mask or improve the
ofepitopes

• May damage other epitopes

• May enhance unwanted cross-reactions
• Inappropriate pre-treatment may affect

results

• May degrade morphology

Recommende -.rxation times

Standardize fixation times for
requiring prognostic/predictive

(24 hour minimum in NBF)

BH

Heat induce !Qitope recovery
(HIER:}

May un-mask or improve the
epitopes hidden by cross-linking
structural alteration ofthe protein
fixation by using heat and EDTAleitr
buffers.

13
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Proteolytic dl estion (PIER)

• May un-mask hidden protein
during fixation or otherwise to im
accessibility to epitopes by using en

t

"Every antibody should have pre-

Reality

Each antigen-antibody is unique.

There is NO standards for pre-t

For PIER, standardize the time, te
and concentration.

For HIER standardize the time, temperat
and buffer concentration.

Anti d~ dilution

In general, the working dilutio
antibody should be the highest di
which results in optimal specific s
with the least background.
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Anti QY- dilution Fac 'S~e~ting a IHC
service

Working dilution is detennined by:

Fixation/processing
Pre-treatment used
Antibody type/clone

Incubation conditions
Sensitivity of detection reagents

Every lab is different

How to im rove IHC

• Training

• Lectures

• Case studies

• Projects
• Presentations

• Teaching
• Money

Methodologies

Equipment

Turnaround Time (TAT)

Quality Assurance

Staffing

Cost

Training/education

IHC GCSJ

3 step indirect (streptavidin) met
Primary antibody against tissue
Secondary (which recognizes prim
be tagged with biotin
3" layer will be a strepavidin - enzyme
complex allowing the streptavdin to
recognize the biotin.
Dab added to precipitate a color reaction

15
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Immuno Lab at HCCSJ uses:

Ventana Benchmark

Ventana Benchmark XT

Automated systems to achieve the three step in
(streptavidin) method.

• Temperature selectivity

• Primary antibody can be run at
37 degrees C 42 degrees cRoom

• 30 slide capacity

• Individual controlled thermo pad slide
holders enabling adjacent slides to run at t
selected temperature.

Benchm f~Automated

System
• Depariffinization - on board
• Cell Conditioning (AR) - on board
• Individual thermo pad slide holders (can

and non AR simultaneously)

• Slides run at 42 degrees C

• 20 slide capacity
• 12 Antibody simultaneously
• Counter staining (Hematoxlyn) and bluing on

Board.

MYT

Immunohistrochemis
simply a Antigen I Antib

reaction
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F
R urces

There is nothing simp
Immunohistochemist

Technically complex procedure ­
steps all being influenced by extra

factors from specimen collection, fixati
processing, and cutting.

• Manufactures literature (packa

• Immuno websites
• Network on contacts, peopIe who use

same antibodies and equipment.

• Conferences (NSH)

BE ARE

HOY
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