Quality in AP ancillary studiesji=t<sss

15.10.2018 | 11:0@ 12:30| Wadi Rum Hall 2 (G14)
SC27 Surgical Pathology Quality Assurance and Improventesut 2

Dhananjay Chitale, MD
Vice Chair, Anatomic Pathology :
Division Head, Molecular Pathology and Genomic Medicine
Director, Tissue Biorepository and reseal&iCcore TS
Clinical Associate Professor, Wayne State School of Med
Henry Ford Hospital, Detroit, Michigan




Notice of Faculty Disclosure

NO CONFLICTS OF INTEREST

The individual below has responded that he/she hagelevant
financial relationship(s) with commercial interest(s) to disclose

Dhananjay Chitale, MD



Agenda

A What is quality in AP ancillary tests?
A How to measure quality in surgical pathology?

A What are types of ancillary tests and tissues used in
surgical pathology?

A What is the impact of tissue processing on quality of
ancillary tests?

A What is the quantity of tumor / lesional cells necessary
for predictive markers, molecular genetic assays?
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) . Adapted from American Clinical Laboratory Association 4
Am JClinPathol2008;130:238246 http://www.acla.com/importanceof-clinicatlab-testinghighlightedduringmedicatlab-professionals
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What is quality in AP ancillary tests?

A Quality in AP ancillary tests starts with overall quality
management program in AP, aligning institutional philosophy
and core values

I Quality assurance program
A Systematic monitoring of quality of processes

I Overall quality of AP service
A Accuracy, Completeness, Timeliness

A What is quality in surgical pathology? R E Nakhl€tinfathol2006;59:668672.
A Nakhleh RE. Introductiom:NakhletRE, Fitzgibbons PL, editors. Quality management in anatomic pathology: promoting patient safety through systems
improvement and error reduction. Northfield: The College of American Pathologists, 2805:1
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Quality Management Plan

Organization A Documents and Records
Personnel A Information Management
Equipment > A Occurrence Management
Purchasing and Inventory i34 A Internal / external Assessments &
Process control g regulatory Audits

i Preanalytic 0 A Continuous Improvement

i Analytic % A Customer Service

i Postanalytic v A Facilities and Safety




How to measure quality in AP ancillary tests?
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A What is quality in surgical pathology? R E Nakhl€tinfPathol2006:59:668672.
A Nakhleh RE. Introductiom:NakhlehRE, Fitzgibbons PL, editors. Quality management in anatomic pathology: promoting patient safety
through systems improvement and error reduction. Northfield: The College of American Pathologists¢2005:1
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errors

Analytic
A Grossing monitors
A Block labelling errors
A Sectioning quality & errors
A Histology monitors
A Processing quality
A Embedding errors
A Cutting and slide labelling errors
A Slide quality
A Histochemistry / Immunohistochemistry / Molecular |
Cytogenetic
A Frequency of repeat assays
A Control failures
A Annual inventory review and positive rates
A External validation : PT

—~

A Microscopic interpretation

What is quality in surgical pathology? R E NakhletinPathol2006;59:669672.

QA monitors in ancillary studi€ls

Postanalytic
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with ancillary
studies (HG
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Mol, CG)



QA monitors in anclillary studigs

Turn around time monitoring Clinician satisfaction and/or
effect on final pathologic diagnoses complaints
A Special stains A Overall satisfaction
A Immunohistochemistry A Diagnostic accuracy
A Immunofluorescence A Frozen section timeliness and
A Flowcytometry accuracy
A Electron microscopy A Report timeliness
A Molecular A Report completeness
A Cytogenetics A Pathologist availability
A Recent changes

What is quality in surgical pathology? R E NakhletinPathol2006;59:669672.
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One Quality Vision, Mission, Values

HENRY FORD PRODUCTION SYS

Best in Class
i Every Life Deserves Woillass Surgical Services

Culture of continuous improvement

I Relentlessly Pursuing Perfection

Culture of worker empowerment for change
I Never Make, Accept, or Pass a Defect

Deming management principles

I Our People Are Our Experts & Most Valuable Asset
Lean work rules & principles

I Variation and Poor Communication Are Our Enemies

©Henry Ford Health System, Pathology and Laboratory Medicine, Richard J. Zarbo



What are ancillary tests in AP?

A Special stains A Tests that typically
A Immunohistochemistry gig%@g%‘g‘gﬂ%gl
A Molecular pathology or predictive

I DNA, RNA, proteomics information
A Electron microscopy y
A Immunofluorescence

I (kidney, derm) Fresh / fresh
A Flow cytometry frozen

A Cytogenetics
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Special stain # at HFHS
I 184

mmunohistochemistry

Special stains 67 Cytoplasmic Diagnostic
Molecular 25 Nuclear Prognostic
In-situ hybridization 16 Cell membrane @ Predictive
Flow cytometry 57
Immunofluorescence 12
ElectronMicroscopy 3

Grand Total 364




Factors affecting any ancillary studies and
pathologic diagnosis

A Preanalytical factors
A Analytical factors
A Postanalytical factors



All these variables affect

Clinic / endoscop Fresh
/ OR / radiology
Specimen Formalin / alcoholdyto)

collection

downstream ancillary tests

Ancillary
studies

Room temp

Gen. Vs subsp. practise

Years in practise

Fresh
. - Type, size of tissu
Subspecialty training \ Formaling
v ) triaged
Board certifications earsin within 1
practisePA,Res hour of
2
Academic productivity procedure

( Subspecialty training

Thickness | Tissue
rocessin i
: : N p g Different
Single vs ribbon . Alcohol, processors
clearing,
paraffin Ambient
Charged vs uncharged slide gResiaty Different protocols

Extended Fixation

|

waterbath

. . floating/
Single vs ribbon ouminggsl' \/<

Charged vs uncharged slide

- station
Thickness Sectioning/ Embedding - - -
Orientation of tissue, Dehydration
on end, on edge, en facg

Clearing

Forceps vs tampers
Size of mold Paraffin

i
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w The sections should be ~ 2 mm in thickness.

Standard grossing of specimens

w All specimens must be examined, dissected ideally in the fresh
State

w Many cases come from satellite hospitals, medical centers

Aand it is very important to fix the specimen in 10% NB
formalin ASAP to prevent autolysis

w Avoid submitting fat unless it is a part of a margin in resections
or it is at the interface with tumor.
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Lumpectomy with localization (for microcalcification/mas

A

A
A
A

exposure time.
e 7':“"‘!'{1@1’;‘%1? - M“‘ i ‘ o

Blot dry the specimen and ink with multiple colors, if oriented; blot with pape
St oS0 G6AIOK . 2dzAyQa a2fdzu)\2y 2 N

Serlally section the specimen IF32nm intervals (perpendicular to the needle
wire, when possible).

If a mass or discreet nodule is identified, process as described in Excisional
Biopsy/Lumpectomy for Mammographic Density or Palpable Mass.

Arrange the slices in order on plastic wrap aA@y at the appropriate

Ink code:

InferiorcDNB Sy 6 & 3 NI |:
I VOSNR2NY hNFy3
Deep/posterior¢. f | O]l 0 @
Laterat Red

Medial¢ Yellow

CENTIMETERS
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Basic steps In tissue processing

Ixation
ISSue processing
Dehydration

Clearing
Paraffin impregnation

A Embedding
A Sectioning

Trimming the block

Thin sections

Waterbath

Mounting section on glass slide

A Staining

Paraffin removal
Rehydration
Hematoxylin

W. { dzAy 3 Q
Eosin
Dehydration
Mounting
Coverslipping

(e.

Fixation

.g. formalin, paraformaldehyde, (e.g. liquid Freon, nitrogen

glutaraldehyde)

Embedding
(paraffin, plastic resins)

anananananan



FixationrPrinciple

A The purpose of fixation is to preserve tissues permanen
In as lifelike a state as possible.

A Fixation should be carried out as soon as possible after
removal of the tissues to prevent autolysis

A There is no perfect fixative
I formaldehyde comes the closest.

A A variety of fixatives are available for use

I depending on the type of tissue and features to be demonstrate:
histologically, different chemicals are used.
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Providing an accurate diagnosis, receptor status,

g Y2 SOdzf F NJ LINPFAETS YR NE
e A FIXATION

5 A FIXATION

E A FIXATION

> A FIXATION

5 A FIXATION

o A FIXATION

3 A FIXATION

@4

A FIXATION




Fixation- types of fixatives

A Five major groups of fixatives

I Classified according to mechanism of action
A Aldehydes
A Mercurials
A Alcohols
A Oxidizing agents
A Picrates



Fixation- factors affecting fixation

w Buffering

w Penetration
wVolume

w Temperature
w Concentration
wTime interval
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Penetration of tissues

Pen
of e Temperature
Fory
Eﬂl,;‘;tr * Incr . . .
o spe Concentration of fixative
?)_I"I"l the . Col
* Hot do The volume of fixative
ofte -
oro * Fo * Thereshould be a 10:1 ratio of fixative to tissue.
* G|1 — we often get away with less than this, but may not
* To get ideal fixation.
tis — One way to partially solve the problem is to change
_ the fixative at intervals to avoid exhaustion of the
fixative.
— Agitation of the specimen in the fixative will also
enhance fixation.




10:1 volume proportion for formalin fixation




Reduce cold ischemia time

A The faster you can get the tissue and fix it, the better.

A Artifact will be introduced by drying if tissue is left out
I keep it moist with saline.

A The longer you wait, the more cellular organelles will be
lost and the more nuclear shrinkage and artifactual
clumping will occur.

A Artifactual low mitotic count
A False negativéHGC molecular results



Tissue Processing

A After fixation, the tissue must be processed into a solid form
which can be used to make thin sections for microscopic
evaluation.

A Tissues embedded in paraffin, which is analogous in density t
tissues, can be sectioned at 3 to [10usually 46 1 routinely.

A The technique of getting fixed tissue into paraffin is called
tissue processing.

A The main steps in this process are dehydration and clearing.



Tissue Processing-Dehydration (removal of water)

* Wet fixed tissues (in aqueous solutions) cannot be

e

directly infiltrat

* Therefore, the \

by dehydration

— Achieved with
(ethanol, isop
— Otherdehydr

= Acetoneisw

processed =4

* Dioxanecan

|
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Tissue Processing- clearing (Removal of Alcohol)

Consists of removal of the dehydrant with a substance that will be miscible
with the embedding n

The commonest clearn

nedium (paraffinl.

Tolueneworkswell
tissues, butis3tim
Chloroform

* iz 3 healh hazar
Methyl salicylate is
oil of wintergreen).
Mewer clearing age
Long chain aliphat

* Although they re

fixed, dehydrat

Embedding

* Embedding agent, almost always paraffin.

* Paraffins can be purchased that differ in melting
point i.e. for various hardness,
— depending upon the way the histotechnologist likes them
— upon the climate (warm vs. cold).

— A product called paraplast contains added plasticizers that
make the paraffin blocks easier for some technicians to
cut.

— Avacuum is applied inside the new tissue processor to
assist penetration of the embedding agent.
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Solutions

Time Open System

Alcoholic Formalin 3 Hours
Alcoholic Formalin 1 Hour
Alcoholic Formalin 1 Hour
95% Alcohol 1.5 Hours
95% Alcohol 1.5 Hours
Xylene 1 Hour
Xvlene 1 Hour
Parattin 30 minutes
Parattfin 1.5 Hours
Paraffin 1 Hours

Total Time

13 Hours

Solutions Time Close System
10% Formalin 2 Hours
Alcoholic Formalin 1.5 Hours
Alcoholic Formalin 1 Hour
95%% Alcohol 1 Hour

95%5 Alcohol

45 minutes

Absolute Alcohol

45 minutes

Absolute Alcohol

1 Hour

XKylene 1 Hour (Vacuum)
Paraffin 30 minutes
Paraffin 1 Hour
Paraffin 1.5 Hours (Vacuui)

Total Time

12 Hours




Sectioning

* Once the tissues have been embedded, they must be cut
into sections with a microtome that can be placed on a

slide.

* The microtome is nothing more than a knife with a
mechanism for advancing a paraffin block standard

distances across it.

= There are three important necess
sectioning:
— (1) a very sharp knife,
— (2) a very sharp knife, and
— (3) a verysharp knife.

Staining- Hematoxylin & Eosin

The dyes are watersoluble

— The embedding process must be reversed in order to get the paraffin wax
out of the tissue and allow to penetrate the sections.

— Therefore, before any staining can be done, the slidesare "deparaffinized”
by runningthem through xylenes (orsubstitutes ) to alcohols to water.

— There are no stainsthat can be done on tissues containing paraffin.
The staining process makes use of a variety of dyesthat have been

chosen for their ability to stain various cellular components of
tissue.

Otherstains are referred to as "special stains" becausethey are
employed in specific situations according to the diagnostic need.




Sectioning artifactsmay affect ancillary studies

A Tearing, ripping, "venetian blinds", holes, folding, contaminat
etc.




EFFECTS ON H4HESTOLOGY
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Endometrial curettings i adequate tissue




Autolysis Preserved EC
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Bacterial overgrowth due to poor fixaticrautolysis




fact on histology
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A IHC= immunology + chemistry + histology
A GoodFFPBrocessinggreat results
A BadFFPBPprocessing;bad results

Preanalytical for ancillary study = Faralytical + analytical ¢fFPE

EFFECTS ON IMMUNOHISTOCHEMIST



Current problems/issues in ER, PR, Her2 by
AYYdzy2KAa0G2O0KSYAauoNE

Major factors dramatically affecting the ER/PRC
I tissue fixation, processing (panalytical)
I Antigen retrieval, choice of antibody (analytical)
| determination of thresholds for reporting positive results



Tissue Fixatio(pre-analytical)

A at least &8 h of formalin ir =
fixation time for breast N |
biopsies is required to obtain z . |
reliable |

A Undekrfixation- risk false - |

negative ER/PR/Her2 o

Fixation Time

IFigure 10 Plateau, case maxirmurmm (max) estrogen receptor

(ER) scores occurred at 6-8 hours. Standard immunohisto-
chemical method used 40 MmiNnutes of antigen retrieval
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Fixation, 3 h; antigen retrieval, 40 mirfixation, 6 h; antigen retrieval, 40 min. Fixation, 8 h; antigen retrieval, 40 min.
Minimum formalin fixation time for consistent immunohistochemical staining .Goldstein et al Am J Clin Pathol 2003220:86



ASCO/CAP guidelines for ER/PR/Her2 testing

Fixation
A 10%NBFor 6 to 72 hours

A Cold ischemia time, fixative type, and time the sample was
placed INNBHNust be recorded

T when tissues are unddrxed

A risk falsenegative ER studies,

A e.g. in a specimen that comes in at the end of the day and is put
immediately into tissue processor.

A Specimen type: Biopsy vs excision specimen**

*Breast Cancer Hormone Receptor GuidelinelG@ Hammond et al, Arch Pathol Lab Metfol 134, July 2010
**The reliability of assessment of oestrogen receptor expression on needle core biopsy specimens of invasive carcinomas of
the breast.Hodi et al, J Clin Pathol 2007;60:2902



Accurate receptor status







