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PURPOSE                      

The mission of the Department of Pathology is to provide high quality Anatomic Pathology services to the patients and physicians of the University of Washington.  The following Quality Assurance guidelines have been established to ensure accuracy and validity of our departmental predictive immunohistochemistry (IHC) and Fluorescent In-Situ Hybridization (FISH) probes.

POLICY
Her2 / ER / PR Predictive Markers:

Specimen Grossing / Processing Guidelines: 

The objective of the Anatomic Pathology department is to provide a detailed confidential report including identifying information, a gross examination and diagnostic application of Her2/ER/PR for applicable breast specimen received in accordance with both the standard of practice of pathology and ASCO/CAP guidelines.  Optimal fixation time frames as defined by the ASCO/CAP guidelines are 6-48 (Her2) or 6-72 hours (ER, PR) though substantial evidence suggest that all IHC biomarkers employed in the laboratory perform well after fixation times up to 96 hours. All breast specimens for diagnostic workup (excludes reduction specimens) require that the time of placement in formalin along with the fixation duration time be indicated in the pathology report.  The departmental pathology requisitions provide a field for our clients to indicate the “time placed in formalin”.  A pathologist, PA or grossing assistant (under the supervision of the responsible pathologist) will perform a gross macroscopic observation of all tissue specimens received by the department to include the time of placement in formalin.

Breast core biopsies are processed upon receipt after fixation time has been met. Larger breast specimens are processed after an overnight fixation.  Overnight fixation along with additional formalin time on the tissue processor will generally concordance with guideline criteria of 6-48/72 hrs (except weekend specimens), but even extended fixation on 3 day weekends yields specimen amenable to marker validation.
●
We will only run predictive markers on specimens that have been fixed in 10% NBF.

●
We will not use decalcification solutions with strong acids for testing of predictive 


markers.

●
When receiving specimens from outside institutions to test for predictive markers, the 


pathologist will verify the outside report scanned in PowerPath images for the fixation 


time.  If fixation time is not within the guideline limits, it will be indicated in our consult 

         report.  Negative ER, PR and Her2-neu results may be unreliable in cases where fixative 

is not within guideline limits.  However, antigenicity is intact with positive results and 


appropriate internal controls.

Her2 and Reporting Guidelines:

Only pathology attendees and residents will perform the microscopic tissue examination. Breast specimens requiring Her2 analysis are handled in accordance with the recommended ASCO/CAP guidelines to include the appropriate control tissues.  Additionally, all reagents and equipment are maintained in accordance to CAP & manufacturer guidelines.

For all specimens, the responsible pathologist will sign a final report that is the official department document of the medical evaluation of that specimen.  The IHC report or attached documents (scanned into PowerPath) will include:

· Specimen fixative type

· Time to fixation (if available)

· Duration of fixation (if available)

· Antibody clone/vendor

· Method used (test/vendor and if FDA approved or cleared)

· Controls (high protein expression, low-level protein expression, negative protein expression, internal)

· Results 

  
Percentage of invasive tumor cells exhibiting complete membrane staining

  
Uniformity of staining:  present/absent

 
Homogeneous, dark circumferential pattern:  present/absent

· The reporting algorithm, established by ASCO/CAP, as modified by UW Medicine Pathology;
	Score to Report
	Corresponding Hercept Test Score
	HER2 Protein Expression Assessment
	Staining Pattern and Intensity, the latter based on comparison to normal epithelium after consideration and retrieved and un-retrieved samples

	Negative for Over-Expression
	0
	Negative
	No Staining is observed or membrane staining is detected in less than 10% of tumor cells

	
	1+
	Negative
	A faint/barely perceptible membrane staining is detected in more than 10% of the tumor cells.  The cells are only stained in part of the membrane.

	Equivocal
	2+
	Equivocal
	Weak to moderate membrane staining or incomplete staining, or strong staining in less than 30% of cells, or strong staining otherwise sufficient for '3+' but lacking significant staining in the unretrieved sample

	High Over-Expressed
	3+
	Positive
	Intense, uniform, homogeneous circumferential membrane staining in >30% of tumor cells.
**Requires that unretrieved samples show at least 1+ staining.


· The specific block/s Her2 was performed on. 

· Reporting of staining detail as indicated in template with scoring of invasive tumor only. 

· Scoring of infiltrating ductal carcinoma (do not score DCIS).

· Unacceptable results to include rejection criteria.

· Exclusion criteria if applicable.

· Qualification statement for any negative result for tissues with fixation time frames outside of the recommended ASCO/CAP criteria guidelines.

All reports should be completed in a timely manner in accordance to regulations.  In cases where the primary diagnosing pathologist may be absent, the attending pathologist on the Breast Pathology service will interpret and report results.
Control practice:

Control practice is to use known Her2 positive tissue that contains adequate levels of protein expression (appropriate positive and negative reactions). The patient tissue is evaluated for appropriate reactivity of positive and negative internal controls when present.
Exclusion Criteria, Unacceptable Results and Corrective Action Plan:

1Sample exclusion criteria to perform or interpret a Her2IHC assay include the following;

· Tissues fixed in fixatives other than neutral buffered formalin.
· Needle biopsies fixed less than 1 hour in neutral buffered formalin.

· *Excisional biopsies fixed in formalin for less than 6 hours or longer than 48 hours (*This is not an absolute exclusion criterion, but if known to be fixed shorter than 6 hours or longer than 48 hours, the report should qualify any negative result with this information).
· Core needle biopsies with edge or retraction artifact involving entire core.
· Core needle biopsies with crush artifact (thin gauge, vacuum extraction needle samples).
· Tissues with strong membrane staining of internal normal ducts or lobules.
· Tissues where control exhibits unexpected results.

Unacceptable staining results require the HER2 IHC Assay be repeated prior to reporting.  If repeat testing is equivocal or unsatisfactory, Her2 FISH will be performed.
2While the maximum fixation time of 48 hours is not an exclusion criterion for HER2 testing, a qualifier will be included in the report to indicate fixation is outside of the recommended guidelines.  For cases with negative results by IHC, consideration should be given to performing confirmatory analysis by FISH.
Validation, Monitoring and Competency Guidelines:

The pathologists at University of Washington are enrolled in the CAP HER2 Immunohistochemistry Tissue Microarray survey as required by ASCO/CAP guidelines.  This competency assessment is performed twice a year.  A case selection criterion is based on scored results and performing technician/technologist.  

· Initial validation of the assay was established historically and was re-validated in-house by demonstrating >95% concordance for both positive and negative results with Her2 FISH.
· Bond instrumentation validation was performed against a case subset of the initial concordant validation (34 cases) achieving >95% concordance for both positive and negative results (0,1+).  Study was a blind scoring test, comparing results against original scores.

· Methodologic verification will take place whenever testing parameters or interpretative criteria are changed.

· Ongoing monitoring is performed at least every 6 months as recommended by ASCO/CAP to monitor positive and negative rates.  Though in practice, monitoring is a real-time case-based continuous process.  Monitoring tools include FISH concordance study (optional) and/or documentation of successful external proficiency testing. Pathologist interpretation competency is assessed using archived CAP HER2 IHC survey slides from prior years and is performed at least every 6 months.
· Overall benchmark Her2+ rate: 12-18%.  

         -If  > 20%: correlate with histologic type, demographic factors, ER/PR status.

         -Benchmark for Her2 equivocal results: 10-12%.

         -Benchmark for pathologist interpretative competence is: 95%
ER/PR and Reporting Guidelines:

Only pathology attendees and residents will perform the microscopic tissue examination.  Breast specimens requiring ER and PgR analysis are handled in accordance with the recommended ASCO/CAP guidelines to include the appropriate control tissues. Additionally, all reagents and equipment are maintained in accordance to CAP & manufacturer guidelines.
For all specimens, the responsible pathologist will sign a final report that is the official department document of the medical evaluation of that specimen.  The report will include:

· The percentage/proportion of tumor cells staining positively 

· The intensity of staining, recorded as weak, moderate or strong; this measurement should represent an estimate of the average staining of the intensity of the positively stained tumor cells on the entire tissue section relative to the intensity of positive controls run with the same batch.

· An interpretation of the assay, using one of three mutually exclusive interpretations.  

	Criteria
	Panel Recommendation

	Receptor positive (either ER or PgR)
	Recommendation is a minimum of 1/% of tumor cells positive for ER/PgR for a specimen to be considered positive.  There is no agreement about a range for receptor equivocal, so this term should not be used.

	Receptor negative
	Tumors exhibiting less than 1% of tumor cells staining for ER or PgR of any intensity should be considered negative based on data that such patients do not receive meaningful benefit from endocrine therapy.  The sample should only be considered negative in the presence of appropriately stained extrinsic and intrinsic controls.

	Receptor uninterruptable
	The panel agreed that there are no absolute assay exclusions.  Never the less, a result should be considered uninterruptable if a sample did not conform to pre-analytic specifications of the guideline, was processed using procedures that did not conform to guideline specifications or the laboratory's standard operating procedure, the assay used to analyze the specimen was not validated and controlled as specified in the guideline, or if the result of a valid assay is negative in the absence of internal controls or negatively stained internal controls (at the discretion of the attending pathologist).


· Fixative
· Cold ischemia time (time between removal and fixation)
· Duration of fixation
· Staining method used
-Primary antibody and vendor

-Assay details and other reagents/vendors

-References supporting validation of assay (note: most commonly, these will be published studies performed by others that the testing laboratory is emulating)
· Status of FDA approval or clearance
· Controls (high protein expression, low-level protein expression, negative protein expression, internal elements or from normal breast tissue included with sample)
· Adequacy of sample for evaluation
· Results
- Percentage of invasive tumor cells exhibiting nuclear staining

- Intensity of staining: strong, medium, or weak

- Interpretation:

    Positive (for ER or PgR receptor protein expression), negative (for 

                    ER or PgR protein expression), or uninterpretable.

    Internal and external controls (positive, negative or not present)

- Standard assay conditions met/not met (including cold ischemic time and fixation parameters).
- Optional score and scoring system (Allred System)
- Comment: Should explain reason for uninterruptable results and or any other unusual conditions, if applicable; may report on status of any DCIS staining in the sample; should also provide correlation with Histologic type of the tumor; may provide information about Laboratory accreditation status.

Validation, Monitoring and Competency guidelines:

The pathologists at University of Washington are enrolled in the CAP IHC surveys and external surveys (cIQc, NordiQC).  CAP competency assessment is performed twice a year:  cIQC surveys are currently performed more regularly. A case selection criterion is based on scored results and performing technician/technologist.  

· Bond instrumentation validation of ER/PgR was performed utilizing the cIQc external survey run # 15.  Results are compared against a reference lab and included over 100 + Participants (see separate survey report for results).
· Methodologic validation will take place whenever testing parameters or interpretative criteria are changed.

· Ongoing monitoring is performed as recommended by ASCO/CAP to monitor positive and negative results.  Documentation of successful external proficiency testing is done.
· Pathologist interpretative competency is assessed using CAP IHC ER and PR surveys from prior years and is performed at least every 6 months.  Pathologist should be concordant with consensus results in 95% of cases.
· Overall benchmark ER- rate: < 30%.  

         - If  >30%: correlate with histologic type, demographic factors. 

         - Age 65+ benchmark ER- rate: < 20%.

         - If >20%: re-validate assay

         - Low-grade carcinoma benchmark ER+ rate: >95%:

         - If < 95%: re-validate

· Monitor concordance with PR.  PR rate typically 10-15% lower than ER (see separate report for our results).
All methodologic validations or verifications (Her2, ER/PgR) were performed as outlined in CAP recommendations using appropriate sample sets to meet concordance requirements.  Minimum concordance agreement standards are as follows:

· ER: 90% for positive results

· Her2:  95% for positive results

· ER and Her2: 95% for negative results
Fish Probes and reporting guidelines:
An experienced IHC lab Technologist will run the requested FISH probes with the appropriate positive control and will count the signals.  A permanent digital image of all the FISH samples and controls is taken and saved in PowerPath and IHC folder.  The count results are submitted to the assigned pathologist. 
For all specimens, the responsible pathologist will sign a final report that is the official department document of the medical evaluation of that specimen. The FISH report will include:

1.  For  H2N FISH Probes
· The average number of each signals per cell

· The ratio of H2N signals to chromosome 17

· The interpretation of the result

· The guideline of ASCO/CAP for counting FISH H2N

· The final diagnosis
2. For Break Apart FISH Probes
· The percentage of split apart signals in sample vs positive and negative control
· The disclaimer
· The interpretation
· The final diagnosis
3. For MDM2 FISH probe
· The average number of MDM2 signals per cell in the sample vs the controls
· The interpretation 

· The final diagnosis

Control Practice:

For H2N FISH probe, we purchase commercially available negative control and cut off control validated by Abbott Molecular Lab.

For all the break apart FISH probes and MDM2 FISH probe, we use a known validated positive case as positive control and  a normal Tonsil as our negative control.

Exclusion Criteria, Unacceptable Results and Corrective Action Plan:

Sample exclusion criteria to perform or interpret a FISH assay include the following:

· Tissues fixed in fixatives other than neutral buffered formalin

· Necrotic samples

· Biopsies fixed in formalin for less than 6 hours or longer than 48 hours (*This is not an absolute exclusion criterion, but if known to be fixed shorter than 6 hours or longer than 48 hours, the report should qualify any negative result with this information).
· Samples with not enough invasive tumors in the H&E.
· Samples that have been in decalcification solutions with strong acids.

Unacceptable staining results require the Her2neu FISH assay to be repeated. 

If the unacceptable staining result is due to underdigestion or overdigestion of the tissue, then the test sample and the controls  need to be repeated by decreasing or increasing the pretreatment time in the 80 degree waterbath to  5 min less or more than the  time specified in  the procedure.  
Validation, Monitoring and Competency Guidelines:
1) FISH H2N
· Initial validation of the  FISH H2N  assay was established by an alternative, validated in-house testing methodology (Her2 neu by IHC) achieving >95% concordance for both positive and negative results.
· The IHC lab at University of Washington is enrolled in the CAP Her2 neu FISH tissue microarray survey . This competency assessment is performed twice a year.

· The comparison chart keep track of monitoring the percent concordance between FISH H2N and Her2 neu by IHC.

· Methodologic validation will take place whenever testing parameters or interpretative criteria are changed.

2) Other FISH probes

· Initial validation of the the break apart FISH probes was established by running an adequate number of cases ( 5-10 cases) cytogenetically proven to have the specific translocation. Normal tissues were used as negative samples.
· Initial validation of the the MDM2 FISH probe was established by running an adequate number of cases ( 5-10 cases) diagnosed to be Atypical Lipomatous Tumor or dedifferentiated liposarcomas.

The FISH results are always monitored and reviewed by our group of experienced pathologist.

For competency, different tools will be used once a year to assess the performance of qualified FISH technologists. They are as follow:
· A quiz is taken yearly by all the qualified FISH Technologists.

· A set of blind FISH slides will be counted by all the qualified FISH Technologists/ Technicians.

· An in service from our expert FISH pathologists is presented to the qualified FISH Technologists/ Technicians as needed.

· With any new FISH tests offered in IHC lab, a new set of competency tools related to the new procedure needs to be taken by all the qualified FISH Technologists/ Technicians.
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