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PURPOSE                      

Immunohistochemistry is a method used to detect and visualize cellular antigens, which allows for the classification of neoplasms and other human diseases, with direct implications for the treatment of patients.  
PROCEDURE

Specimen:

1. Formalin Fixed Paraffin Embedded Material
2. Cell blocks
3. A previous IHC stained slide

4. Existing slide spilt to allow staining of separate tissue fragments or  ribbon sections.
5. Decoverslipped, destained and rehydrated H&E slides

Reagents and Supplies:
1. Bond Reagents
Refer to the Immunohistochemistry Ancillary Reagents and Preparation procedure, 2000-01-01-02.
2. Bond Detection Kits
Refer to the Immunohistochemistry Bond Polymer Detection Kits procedure, 2000-01-01-03.

3. Isopropyl Alcohol, 100%
Source = Thermo Scientific

Catalog #9500-1

Storage = Room temperature in flammable cabinet

Shelf life = Indefinite

Hazard rating = 1-3-0
4. Isopropyl Alcohol, 95%
Procedure:  Use measuring cylinder to dilute Isopropyl alcohol 100%.  FO 95%  using RO water.  Make as needed.
Reagents needed:

a.
Isopropyl alcohol 100%

b.
RO water

5. Pronase
Purpose: Pronase is a proteolytic enzyme used to expose antigenic sites.  It is currently used in Columbia protocol procedure (2000-01-01-13).  Refer to the procedure for preparation.
a. Pronase Protease (Streptomyces griseus)
Source: Calbiochem

Catalog # 53702

Storage: Refrigerate
    b.   Hazard rating: 1-0-0

6. Tris Buffer, 0.05 M
Purpose: This buffer is used in Columbia protocol procedure (2000-01-01-13).  Refer to the procedure for preparation.
a. Trizma base (Tris{hydroxymethyl}aminomethane) (C4H11 NO3)
Reagent grade

Hazard rating: 1-0-0

Storage: Room temperature

Source = Sigma Chemical Co., St. Louis, MO 63178

Catalog # T-1503

b. Filtered water
c. Hydrochloric acid, concentrated (HCl approximately 37%)

Procedure:

a. Add 24.22g of Trizma base (T-1503) to 3800ml filtered RO water.

b. QS to 4.0 L with filtered RO water. 
c. pH with concentrated hydrochloric acid to 7.6-7.8 - (starting pH should be around 10.3 +/- 0.08.  The amount of concentrate HCl to add is about 11-13 ml.
Storage: Refrigerate

Shelf Life: 3 months from date made
Hazard rating: 1-0-0

Label the carboy with the following informations:  reagent name, date made, expiration date, storage conditions, PH, hazard label and Tech’s initial.
7. Xylene Clearing Agent
(C6H4 CH3)2
Richard Allan Scientific, Kalamazoo, MI 49008

Catalog #6601

Storage: R.T. in flammable cabinet

Shelf Life: Indefinite

Quality Control:
I- Positive control - positive controls assess the performance of the primary antibody. They are performed on sections of tissue known to contain the target antigen, using the same epitope retrieval and immunostaining protocols as the patient tissue.  The QC material is selected by checking for staining in the appropriate structures and proper staining intensity.  The department uses established multi-tissue control blocks for the majority of the antibody menu.  The departmental practice is to have a positive control section included on the same slide as the patient tissue against each antibody order.  However, a few select antibodies continue to utilize a validated known positive single tissue control source.  On rare occasion where test tissue is outside of the staining grid for the automation, a separate control slide is run.  The QC slides are reviewed by the attending pathologists for proper staining pattern and intensity, and the results are recorded in the required QC data fields in Power Path  If the QC slides are not acceptable, the issue is reviewed for troubleshooting and the corresponding patient slides may be repeated (as directed by the pathologist of record or the Medical Director).
Note: Ideally, the positive control tissue would be the same specimen type as the patient test specimen( e.g. small biopsy, large tissue section, cell block) and would be processed and fixed in the same manner (e.g., formalin fixed, alcohol-fixed, decalcified) as the patient specimen. However because it is not practical to maintain separate positive control samples to cover every possible combination of fixation, processing, and specimen type), we have run parallel study  of common markers to show that specimens of different type, or processed in a different way ( e.g. alcohol-fixed cytology specimens, decalcified tissue) have substantially equivalent immunoreactivity to routinely processed FFPE tissues. Thus, we use only FFPE tissues as positive controls.

II- Patient Negative control - negative controls must assess the presence of nonspecific staining in patient tissue and thus serve as a methodological control.

A separate slide containing a patient tissue section is processed for each block in an order.  It is run using the same reagent and epitope retrieval protocol as the patient antibody test slide, except that the primary antibody is omitted and replaced by one of the following:

A) Monoclonal Negatives (mouse) is bathed in Bond Diluent

B) All other Negatives (polyclonal-Rabbit) are bathed in a purchased prepared negative serum of the same species.  
The negative control will be run using the most aggressive pretreatment procedure.
III-Antibody Negative Control - negative tissue control sources have been identified within our departmental controls to assess the specificity of each antibody.  A negative tissue control source is processed for each antibody in every run. In virtually all instances, this control consists of tissue elements in the positive control slide known to be negative for the antigen of interest.  Refer to the Antibody worklist for the identified sources.  

Unexpected positive staining of these elements indicates that the test has lost specificity, perhaps because of improper antibody concentrations or excessive antigen retrieval. 

Optimization of Reagents:

1. The primary antibody should be titered when new lots are received when consistently increased or decreased staining with a particular antibody is noted, or when inappropriate stain patterns are obtained.  The new lot needs to be run in parallel with the old lot.
2. New lots of detection system are to be tested in parallel with the old lots.
3. Make sure each slide has the appropriate positive control.
4. Refer to the Bond user manual for loading and reagent set up of Bond instruments for runs.
Exceptions:

A) Amyloid Kappa - Lambda

The following step needs to be run manually before adding the slides to the Bond.

· Deparaffinize slides for 5 minutes each in 3 changes of xylene.

· Rehydrate slides for 20 dips each in graded alcohol in the following order

· Isopropyl Alcohol 100 (3 changes) 

· Isopropyl Alcohol 95 (2 changes)
· Wash slides in Bond wash buffer

· Incubate slides in Formic Acid for 20 minutes.  This is done in a covered glass Coplin jar in the IHC fume hood. 
· Wash slides in 2 changes of wash buffer for 5 minutes each.

· Discard Formic Acid in the waste container for Formic Acid, labeled as Routine #3055, located under the IHC fume hood in the flammable cabinet.  EH&S will take care of this waste.
· Open patient label on Bond terminal and delete the dewax for both Amyloid kappa and lambda as the dewax will be run manually, off the Bond autostainer. Reprint label for slides from Bond printer after the above change is done.
· Follow with the Bond Protocol and set slides on the tray with corvertiles on.  Add a few drops of wash buffer to the edge of the covertiles to keep moist before the run is started.

B) Running IHC on a Pre-Existing Stained Slides (H&E, IHC, Pap Fixed Specimen):
· Decoverslip slide

· If the coverslip is film, dip in acetone for 5 minutes.  Take off the coverslip and dip the slide in Bond wash buffer.Rehydrate the slides using graded alcohol from 100% to 95%. Wash the slides in one change of Bond Wash buffer

· If the coverslip is glass, soak it overnight in xylene.  Once it comes off, rehydrate the slides using the graded alcohol  and wash it in Bond wash buffer.

· If there is only one Antibody to be run on the slide:

· Print the label for the order and stick the label to the slide.

· Follow the Bond Protocol for setting up slides on the Bond.

· Add some wash buffer to the slide after adding the covertiles so that the tissue does not dry out before the run starts.

· If multiple Antibodies need to be done, manually follow the Bond Protocol.  For slides that needs HIER, program it on Bond using the manual protocol.  Refer to the manual IHC procedure at the end of this procedure for details.
C) Antigen Detection on PAP-Fixed Specimens:
Reagents:
Film:
1. Acetone (CH3)2CO

Fisher Scientific, Fair Lawn, NJ 07410

Catalog #A18-500

Glass:
2. Xylene C6H4(CH3)2
Richard Allan Scientific, Kalamazoo, MI 49008

Catalog # 6601

3. Bond Wash Solutions (See Bond Reagents, refer to Immunohistochemistry Ancillary Reagents & Preparations procedure, 2000-01-01-02.
4. Isopropyl  Alcohol, 100%
ThermoScientific,
Catalog #9500-1
Storage= RT in flammable cabinet

Shelf life= indefinite

5. Isopropyl Alcohol, 95%

Procedure:  Use measuring cylinder to dilute Isopropyl alcohol 100%.  to 95%  using RO water.  Make as needed.

Reagents needed:

a.
Isopropyl alcohol 100%

b.
RO water


Procedure:

Note:  Before starting procedure make sure there is an established titer for the antibody to be tested on PAP-fixed specimens in the Antibody Dilution book (comment section).  If there is no dilution listed, then a validation titer must be done on positive control tissue. We rarely get request for running IHC on PAP fixed samples.
1. Specimen slides that are received in PAP fixative should be handled in the following  manner: 

a. Remove slides from PAP solution and rinse in Bond wash buffer.

b. Generate a label in PowerPath or Bond printer.

c. Follow Bond Protocol to run slides.

i. Use the primary antibody dilutions appropriate for PAP fixed tissue.

ii. Use a titration insert to make the dilution.

iii. Use the Bond Protocol but delete any pretreatment on slides.
2. Specimen slides that are received already PAP fixed, PAP stained, and coverslipped should be handled in the following manner:
· If the coverslip is film, dip in acetone for 5 minutes.  Take off the coverslip and dip the slide in Bond wash buffer.Rehydrate the slides using graded alcohol from 100% to 95%. Wash the slides in one change of Bond Wash buffer

· If the coverslip is glass, soak it overnight in xylene.  Once it comes off, rehydrate the slides using the graded alcohol  and wash it in Bond wash buffer.

Manual  IHC Procedure

Note:  For manual IHC in rare occasions follow the same protocol as automated Bond III using the Bond detection kit.
1. DAB Preparation- Prepare the DAB working solution ahead of time so that there is enough time for the mixture development.  Use a  bond detection kit with low volume and manually mix 1 part of DAB concentrate to 19 parts of DAB diluent. Mix in a tube, cover it from light and set it aside to develop.
2. Dewax and HIER- This part is done on the Bond autostainer. Program the slides on the Bond terminal using the protocol called “ manual method”. Choose the pretreatment of choice. Instead of the marker, choose a titration kit number that you will be using. Add slide and create label for each of the slides that needs to be run manually. Use the same detection kit as previous step and load it on the Bond autostainer. Pull the titration kit that was chosen for making label, put a tube insert filled with bond wash in it, scan and refill the kit and  load it on the Bond. Label the slides and load them on the slide tray and start the run. The manual protocol is programmed to do the dewaxing, pretreatment if any chosen and the peroxidase blocking.  
3. Manual step- Access the “ UW DAB IHC” protocol on the Bond terminal by clicking the  protocol sign on the main menu →highlight the protocol of interest→ click on “report” on top right hand of the screen and generate the current protocol and print it from Bond printer.
· After the run is completed on the Bond, unload the slides and wash them in one change of bond wash buffer.
· Follow the printed protocol closely using the same detection kit as was used in step 2. Make note that the peroxidase block was done on the bond and you don’t need to redo it in manual step.
· Dehydrate the slides using graded alcohol from 95% to 100%  followed by dipping them 20 times in 3 changes of xylene.
· Coverslip the slides.
· Scan and refill all the 7ml antibody containers that you used in manual step so that the Bond will keep track of the volume that was used.
· Do not use the detection kits in the above step for clinical cases, as detection kit cannot be scanned and refilled. Therefore Bond autostainer cannot keep track of the volume of reagents that were measured manually.
Procedure Notes

Fixation For Predictictive Markers:

a.
We will only run predictive markers like ER, PR, Her2 neu on specimens that have been fixed in 10% NBF.

b.
We will not use decalcification solutions with strong acids for testing of predictive markers.

c.
When receiving specimens from outside institution to test for predictive markers, our pathologist will verify the outside report scanned in the PowerPath images for the total fixation time. If the total fixation time is not within the guidelines limit, our pathologists will indicate it in the consult report with the following comment:

"Comment:  Negative ER, PR and Her2 neu results may be unreliable in cases where fixation time is not within guideline limits. However, antigenicity is intact with positive results and appropriate internal controls.
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