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References

Guidelines and Accreditation Checklists

Clinical Laboratory Improvement Amendments (CLIA), Centers for Medicare and Medicaid
Services, CMS-2226-F: 42 CFR 493 Interpretive Guidelines for Laboratories, Appendix C,
Subpart K (Quality systems).

https://www.cms.gov/Regulations-and-

Guidance/Leqislation/CLIA/Interpretive _Guidelines_for_Laboratories.html

College of American Pathologists, Commission on Laboratory Accreditation. College of
American Pathologists, Northfield, IL, USA, www.cap.org

Common Checklist

General Laboratory Checklist

Anatomic Pathology Checklist

Quality Assurance for Design Control and Implementation of Immunohistochemistry
Assays; Approved Guideline—Second Edition
Clinical Laboratory Standards Institute (formerly NCCLS) publication I/LA28-A2,
www.clsi.org

Books

Quality Management in Anatomic Pathology, Raouf E. Nakhleh, MD and Patrick L.
Fitzgibbons, Ed., College of American Pathologists, 2005

Quality Management in Immunohistochemistry, Brown RW, in Quality Management in
Anatomic Pathology, Nakhleh RE, and Fitzgibbons PL, Eds. College of American Pathologists,
Northfield, IL, USA, 2005. www.cap.org.

Theoretical and Practical Aspects of Test Performance, in Immunohistology: A Diagnostic
Tool for the Surgical Pathologist. 3". Ed., Volume 19 in Major Problems in Pathology, Taylor CR
and Cote RJ, Eds., W.B Saunders, Philadelphia, 2005

Immunohistochemistry Quality Control, Hladik, CL and White, CL, in Theory and Practice of
Histological Techniques, 4™ Ed., Bancroft JD and Gamble M, Eds., Churchill Livingstone, 2007

Techniques of Immunohistochemistry: Principles, Pitfalls and Standardization, Taylor CR,
et.al., in Diagnostic Immunohistochemistry, Dabbs, DJ, Ed., 2" Edition, Churchill Livingstone,

Selected Literature
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NSH presentation online: WS#86 Validation and Quality Control for Immunohistochemistry , Presented by Tim
Morken and Patsy Ruegg NSH 2010, Seattle. PDF of workshop handout. (must be an NSH member to view this)
http://www.nsh.org/committee-detail /1046

Principles of Analytic Validation of Immunohistochemical Assays: Guideline From the College of American
Pathologists Pathology and Laboratory Quality Center Patrick L. Fitzgibbons (Arch Pathol Lab Med. 2014;138:1432—-
1443) available free online: http://www.archivesofpathology.org/doi/pdf/10.5858/arpa.2013-0610-CP

Articles:
Tissue Preparation for Immunocytochemistry, Williams, JH, et.al., J Clin Pathol 1997;50:422-428

Conditional Epitopes: Is Your Antibody Always Specific?, Willingham, MC, J Histochem Cytochem, Vol.
47(10):1233-1235, 1999

Recommended Policies for Uses of Human Tissue in Research, Education, and Quality Control, Grizzle, W,
et.al., Arch Pathol Lab Med, 1999; 123: 296-300

Specificity Controls for Immunocytochemical Methods, Burry, RW, J Histochem Cytochem, Vol. 48(2): 163-165,
2000

A Practical Approach for Evaluating New Antibodies in the Clinical Immunohistochemistry Laboratory, Hsi,
ED, Arc Pathol Lab Med. 2001; 125: 289-294

Immunohistochemistry for the Age of Molecular Morphology, Taylor, CR, editorial, Appl Immunohist Mol Morph,
9(1): 1-2, 2001

Standardization in Immunohistochemistry, O’Leary, TJ, Appl Immunohistochem Mol Morph, 9(1): 3-8, 2001

Immunohistochemical Detection of Interferon-y. Fake of Fact?, Van der Loos, CM, et.al., J Histochem Cytochem
2001;49(6):699-709

Progesterone receptor by immunohistochemistry and clinical outcome in breast cancer: a validation study,
Mohsin, SK, et.al., Mod Path (2004) 17, 1545-1554

Can a More Selective Application of Antigen Retrieval Facilitate Standardization in Immunohistochemistry?,
Boenisch, T, Appl Immunohistochem Mol Morph, Vol. 12, No. 2, 172-176, June 2004

Technical Aspects of Immunohistochemistry, Ramos-Vara, JA, Vet Pathol 42:405-426 (20050

A Comparison of Immunohistochemical Stain Quality in Conventional and Rapid Microwave Processed
Tissues, Emerson, LL, et.al., Am J Clin Pathol 2006; 125:176-183

Recommendations for Improved Standardization of Immunohistochemistry, Goldstein, NS, et.al., and members
of Ad-Hoc Committee on Immunohistochemical Standardization, Appl Immunohistochem Mol Morph, 2007 15(2): 124-
133

The use of positive controls in immunohistochemistry — Some indicators of what is appropriate and what is
not, Immunocytochemistry 2007, vol. 6, Issue 1: 11-12, UK NEQAS for Immuncytochemistry and FISH, 2007

Suggested guidelines for Immunohistochemical techniques in veterinary diagnostic laboratories, Ramos-
Vara, JA, et.al. J Vet Diagn Invest 20:393-413 (2008)

Controls for IHC, NordiQC, www.nordiQC.org/techniques/controls_sections.htm, 2008
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Sense and Sensitivity, Wikipedia, www.wikipedia.org/wiki/sensitivity (tests) A good overview of the subject.

Antibody Validation (Review). Bordeaux J, et. al., BioTechniques 48:197-209 (March 2010)

Test Validation: A Brave new World for Anatomic Pathology, Brown, RW and Sharkey, FE, May 19, 2010, 2010
Laboratory Accreditation Program, College of American Pathologists (www.cap.org)

Quality Assurance / Quality Control

Interlaboratory quality assurance of Imnmunohistochemical procedures. Recommended practices for daily
application, Rickert RR, Maliniak, RM, Arch Pathol Lab Med 1989 Jun;113(6):673-9.

Comparative quality assessment in immunocytochemistry: pilot study of CD15 staining in paraffin wax
embedded tissue in Hodgkin’s disease, Angel CA, et.al., J Clin Pathol 1989;42:1096-1100.

Quality control in immunohistochemistry. Report of a workshop sponsored by the Biological Stain
Commission, Elias JM, et.al., Am J Clin Pathol 1989 Dec;92(6): 836-43.

The Taming of Immunohistochemistry: The New Era of Quality Control, Herman GE and Elfont EA, Biotech &
Histochem, 1991;66(4):194-9

Quality control in immunohistochemistry: Experiences with the estrogen receptor assay, Bosmon FT, et.al., J
Clin Pathol 1992;45:120-124

Audit and internal quality control in immunohistochemistry, Maxwell P and McCluggage WG, J Clin Pathol 2000;
53:929-932

The Total Test Approach to Standardization of Immunohistochemistry, Editorial, Taylor CR, Arch Pathol Lab
Med — 2000;124:945-951

Recommendations for Quality Assurance and Improvement in Surgical Pathology and Autopsy Pathology,
Association of Directors of Anatomic and Surgical Pathology, Am J Clin Path 2006;126:337-340

Technical variations in prostatic immunohistochemistry: need for standardization and stringent quality
assurance in PSA and PSAP immunostaining, Varma M, et.al., J Clin Pathol 2004;57:687-690

Controls for Immunohistochemistry: Is “Brown” Good Enough?, Editorial, Ward JM, Toxicologic Pathology,
32:273-274, 2004.

The Quality Systems Approach, Nevalainen DE, Arch Pathol Lab Med, 1999;123: 566-568

Evaluating Laboratory Performance on Quality Indicators With the Six Sigma Scale, Nevalainen DE, et.al., Arch
Pathol Lab Med April 2000;124:516-519

Digital Image Documentation for Quality Assessment, Cruz D, et.al., Arch Pathol Lab Med Nov 2001; 125:1430-
1435

Blinded Review as a Method for Quality Improvement in Surgical Pathology, Renshaw AA, et.al., Arch Pathol
Lab Med, 2002;126:961-963

Quality Assurance in Immunohistochemistry, Results of an Interlaboratory Trial Involving 172 Pathologists,
Rudigerf T, et.al., Am J Surg Pathol 26(7):873-882, 2002

Source of Error in Laboratory Medicine, Matlow AG, et.al, Lab Med June 2004, Vol. 35, No. 6: 331-334
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Quality Systems —the Role of People, Passiment E., LabMed 2005;36(10): 630-632

Reducing Errors in the Practices of Pathology and Laboratory Medicine, Novis DA and Konstantakos G, Am J
Clin Pathol 2006;126(Suppl):S30-S35

What is quality in surgical pathology?, Nakhleh RE, J Clin Pathol 2006;59:669-672

My approach to internal quality control in a clinical immunology laboratory, Lock RJ, J Clin Pathol 2006;59:681-
684

Diagnostic Immunohistochemistry: What can Go Wrong?, Yaziji, H and Barry T, Adv Anat Pathol, Vol. 13, No. 5:
238-246, Sept 2006

The Henry Ford Production System, Measures of Process Defects and Waste in Surgical Pathology as a Basis
for Quality Improvement Initiatives, D’Angelo, R, et.al., Am J Clin Pathol 2007;128:423-429

Quality Management in Immunohistochemistry, Eisen RN, Diag Histopath 14(7):299-307 2008

External Quality Assessment in Immunohistochemistry — Is It the Solution to a Complex Problem?, Editorial,
Reiner-Concin A, Breast Care 2008;3:78-79

Quality control in molecular immunohistochemistry, True LD, Histochem Cell Biol (2008) 130:473-480
Breast Carcinoma-specific QC

Estrogen Receptor

Reliability of Immunohistochemical demonstration of oestrogen receptors in routine practice: interlaboratory
variance in the sensitivity of detection and evaluation of scoring systems, Rhodes A, et.al., J Clin Pathol
2000;53:125-30

The effect of fixation and processing on the sensitivity of oestrogen receptor assay by
immunohistochemistry in breast carcinoma, Lee H, et.al., J Clin Pathol 2002;55:236-238

Minimum Formalin Fixation Time for Consistent Estrogen Receptor Immunohistochemical Staining of
Invasive Breast Carcinoma. Goldstein NS, et. al., Am J Clin Pathol 2003;120:86-92

Estrogen Receptor Testing of Breast Cancer in Current Practice: What is the Question?, Schnitt SJ, J Clin
Oncol, 2006;24(12):1797-1799

Frequency and reliability of oestrogen receptor, progesterone receptor and HER2 in breast carcinoma
determined by immunohistochemistry in Australasia: results of the RCPA Quality Assurance Program,
Francis GD, et.al., J Clin Pathol 2007;60:1277-1283

Effects of Fixation, Processing and Evaluation Criteria on Immunohistochemical Detection of Hormone
Receptors in Breast Cancer, Oyama, T, et. al., Breast Cancer 14:182-188, 2007

Prognostic and Predictive Value of Centrally Reviewed Expression of Estrogen and Progesterone Receptors
in a Randomized Trial by Comparing Letrozole and Tamoxifin Adjuvant Therapy for Postmenopausal Early
Breast Cancer: BIG 1-98, Viale G, et.al., J Clin Oncol 25:3846-3852. 2007

Comparison of Evaluations for Hormone Receptors in Breast Carcinoma Using Two Manual and Three
Automated Immunohistochemical Assays, Arihiro, K, et.al., Am J Clin Pathol 2007;127:356-365.

Bad Cancer Tests Draw Scrutiny, Anne Wilde Mathews, Wall Street Journal, January 4, 2008.
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Commentary: Hormone Receptor Testing in Breast Cancer: A Distress Signal from Canada, Allred, DC, The
Oncologist, 13; 1134-1136, Nov 2008

Consensus Recommendations on Estrogen Receptor Testing in Breast Cancer By Immunohistochemistry,
Yaziji, H, et.al., including Members of the Standardization Ad-Hoc Consensus Committee, Appl Immunohistochem
Mol Morphol, Vol. 16, No. 6, Dec 2008

American Society of Clinical Oncology/College of American Pathologists Guideline Recommendations for
Immunohistological Testing of Estrogen and Progesterone Receptors in Breast Cancer. =

Recommendations for Validating Estrogen and Progesterone Receptor Immunohistochemistry Assays,
Fitzgibbons PL, et. al., Arch Pathol Lab Med. 2010; 134(6): 930-935

Her2 Specific QC

HERZ2 testing in breast cancer: NCCN Task Force report and recommendations, J Natl Compr Canc Netw. 2006
Jul;4 Suppl 3:S1-S22

Concordance between central and local laboratory HER2 testing from a community-based clinical study,
Reddy JC, et.al., Clin Breast Cancer 2006 Jun;7(2):153-7

Effects of Fixative and Fixation protocols on Assessment of Her2/neu Oncogene Amplification Status by
Fluorescence In Situ Hybridization, Willmore-Payne, C, et.al., Appl Immunohistochem Mol Morph 2007;15:84-87

American Society of Clinical Oncology / College of American Pathologists Guideline Recommendations for
Human Epidermal Growth Factor Receptor 2 Testing in Breast Cancer, Wolff AC, et.al., Arch Pathol Lab Med
2007;131:18-43

The Need for a Quality Control or the Whole Process of Immunohistochemistry Human Epidermal Growth
Factor Receptor 2/neu Determination: A United Kingdom National External Quality Network for Quality
Assessment Service / Italian Network for Quality Assessment of Tumor Biomarkers Pilot Experience, Paradiso
A, et.al., Letter to Editor, J Clin Pathol 2007;25(22)

HER2 Testing in A Population-Based Study of Patients with Metastatic Breast Cancer Treated with
Trastusumab, O’'Malley FP, et.al., Arch Pathol Lab Med 2008;132:61-65

Implementation of American Society of Clinical Oncology/College of American Pathologists HER2 Guideline
Recommendations in a Tertiary Care Facility Increases HER2 Immunohistochemistry and Fluorescence In

Situ Hybridization Concordance and Decreases the Number of Inconclusive Cases. Middleton LP, et. al., Arch
Pathol Lab Med. Vol. 133:775-780.

Controls
Tissue Array Controls

The multi-tumor (sausage) tissue block. Novel method for immunohistochemical antibody testing. Battifora H,
Lab Invest 1986;55:244-8

Tissue Array Technology for Testing Interlaboratory and Interobserver Reproduciblity of
Immunohistochemical Estrogen Receptor Analysis in a Large Multicenter Trial, von Wasielewski R, et.al., Am J
Clin Pathol 118(5):675-682
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Assessment of Interlaboratory variation in the Immunohistochemical determination of estrogen receptor
status using a breast cancer tissue microarray, Parker RL, et.al., Am J Clin Pathol 2002 May;117(5):723-8

Tissue microarrays for predictive molecular pathology, G Sauter and M Mirlacher, J Clin Pathol 2002;55:575-576

Tissue microarrays: a new approach for quality control in immunohistochemistry, Packeisen J, et.al., J Clin
Pathol 2002;55:613-615

Demystified: Tissue microarray technology, Packeisen, J, et.al., J Clin Pathol: Mol Pathol 2003;56:198-204
Miniature tissue microarrays for HercepTest® standardization and analysis, Gulmann C, et.al., J Clin Pathol

2004;57:1229-1231

The CD117 Immunohistochemistry Tissue Microarray Survey for Quality Assurance and Intralaboratory
Comparison, Dorfman DM, et.al., A College of American Pathologists Cell Markers Committee Study, Arch Pathol
Lab Med 2006;130:779-782

Clinical Validation of Breast Cancer Biomarkers Using Tissue Microarray Technology, Quraishi I, et.al., Appl
Immunohistochem Mol Morph 2007;15:45-49
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Cell Culture Controls

Her2
A formalin-fixed, paraffin-processed cell line standard for quality control of Imnmunohistochemical assay of
HER-2/neu expression in breast cancer, Rhodes A, et.al., Am J Clin Pathol 2002 Jan;117(1):7-8

Available from

Dako www.dakousa.com, slides (available in kits only?)
Ventana Medical www.ventanamed.com, slides

Invitrogen www.invitrogen.com, slides or block available

QC Sciences www.qcsciences.com slides

Estrogen and Progesterone Receptor
Dako (available in kits only?)
Invitrogen

Human papilloma virus
QC Sciences, slides
Invitrogen, slides or block

Peptide Controls

Synthetic Peptides Identified from Phage-displayed Combinatorial Libraries as Immunodiagnostic Assay
Surrogate Quality-Control Targets, Sompuram SR, et.al., Clin Chem 2002;48(3):410-420

A Novel Quality Control Slide for Quantitative Immunohistochemistry Testing, Sompuram SR, et.al., J
Histochem Cytochem 2002; 50(11):1425-1433

National HER2 Proficiency Test Results Using Standardized Quantitative Controls, Vani, K, et.al., Arch Pathol
Lab Med 2008;132:211-216

Quality Assessment Organizations

College of American Pathologists (USA). www.cap.org,
Several quality management tools including Q-probes, Anatomic Pathology Surveys/IHC, Anatomic Pathology
Education programs with IHC, HistoQIP program.

United Kingdom National External Quality Assessment Scheme (UK-NEQAS), www.uknegasicc.ucl.as.uk,
Of great interest are the downloadable pdf's of the UK-NEQAS Immunocytochemistry Journal, which discusses in
detail the results of the IHC surveys the UK-NEQAS conducts each year.
www.ukneqasicc.ucl.as.uk/neqgasicc.shtml

Nordic Quality Control. www.nordigc.org.

A quality control survey program of the Nordic countries. Extensive reviews of antibodies, procedures and
suggestions for IHC.
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