
Expert Recommendations for  
CLDN18.2 Biomarker Implementation 

Recommendation Highlights: Principles of Analytic Validation of IHC Assays1,2 

With the emergence of new biomarkers in gastric/gastroesophageal (G/GEJ) 
cancer, it is critical that pathology laboratories understand and adopt best 
practices related to immunohistochemistry (IHC) assay testing. 

Developed by a committee of pathology experts, this guide is designed to 
help laboratories onboard testing for CLDN18.2. 

Laboratories must validate all IHC tests before placing into clinical service.

Validation sets should include positive, negative, and borderline expression results:

• �Positive control – Tissues that contain the antigen of interest expressed at levels above a threshold

• Negative control – Tissues that do not contain the antigen of interest

Normal tissues should not comprise the entire validation set.

Validation sets should reflect the intended use of the assay, as well as the indication of interest (i.e., gastric).

For initial validation of clinically-used assays, at least 90% concordance 
should be achieved between the new assay and the comparator assay.

If concordance is less than 90%, the cause should be investigated.

For initial analytic validation of predictive biomarkers, 40 validation cases (20 positive, 20 negative) should 
be used.

If the pathologist determines that fewer than 40 validation cases are sufficient, the rationale for 
that decision needs to be documented.

Laboratories may choose to use tissue sets with larger than the recommended minimum number of cases.

If validation results do not meet the 90% concordance standard, the basis for this result and appropriate mitigation 
(testing of additional tissues, change in test conditions) should be determined.
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NOTE: The following recommendations are applicable to IHC testing in G/GEJ cancer. 1

When possible, laboratories should use validation tissues processed using the 
same fixative and processing methods as cases to be tested clinically.

Tissues included in the validation set must be representative of the specimens to be received in routine practice.

Validation set must provide a representative range of expression intensities and patterns.
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When a new antibody lot is placed into clinical service for an existing validated assay, laboratories should 
confirm the assay’s performance with at least one known positive case and one known negative case.

Confirmation that assay performance has not changed is necessary when a new antibody lot is used.

Laboratories should confirm assay performance through, but not limited to, the following ways:

• Antibody vendor (same clone)

• Antibody dilution

• Incubation or retrieval times (same method)

Confirmation that assay performance has not changed is necessary when there are minor changes to the assay method.

Laboratories may want to include borderline positive expressors:

• 2 positive cases (1 weak and 1 strong) should be considered. 

Laboratories may use whole sections, tissue microarrays (TMAs) and/or 
multi-tissue blocks (MTBs) in their validation sets, as appropriate. 

Whole sections should be used if TMAs/MTBs are not appropriate for the targeted antigen or if the laboratory medical 
director cannot confirm that the fixation and processing of TMAs/MTBs is similar to clinical specimens.

TMAs/MTBs contain multiple previously tested positive and negative tissues (allows for 
comparison of results in multiple tissues tested with an identical assay protocol).

TMAs/MTBs have limitations:

• Biomarkers with high-levels of heterogeneity (PD-L1, gastric HER2)

• Due to the small size of each tissue sample, TMAs/MTBs usually have less antigen-positive cells and negative control cells than whole sections

• Expression in TMAs (including normal gastric mucosa as the normal positive control) may not reliably represent the entire tumour 

• Limited tissue expression (e.g. BCL-6)
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Laboratories should confirm assay performance by testing a sufficient number 
of cases to ensure that assays consistently achieve expected results.

Laboratories should confirm assay performance when any of the following have changed:
• Fixative type
• Antigen retrieval method (e.g., change in pH, different buffer, different heat platform)
• Antigen detection system
• Tissue processing or testing equipment
• Environmental conditions of testing (e.g. laboratory relocation)
• Laboratory water supply

Laboratories should run a full revalidation (equivalent to initial analytic validation) 
when the antibody clone is changed for an existing validated assay.

The laboratory must document all validations and verifications in compliance 
with regulatory and accreditation requirements.
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Pre-Analytics & Best Practices3

METHOD OF GROSS PROCESSING

Section thickness for surgical specimens: ≤5 mm

Mass/volume ratio: ≥4:1 (Optimal: ≥10:1)

Transport temperature: ambient

METHOD OF STABILIZATION

Type of fixative: 10% neutral phosphate-buffered formalin 

Time in fixative: 6-24 hours (includes time in formalin in processor; time may differ according to tissue type; e.g., 
surgical specimen, biopsy)

TIS SUE PROCESSOR VARIABLES

Maintenance schedule: Manufacturer’s recommendation or a validated deviation

Paraffin type: low melt <60°C

Total time in processor: 7.5-8 hours (forbid non-standard practices: e.g. “topping off with non-standard solutions)

GENER AL

Storage conditions are ambient (e.g., 20-25°C)

Document data for all recommendations.
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G/GEJ = gastric/gastroesophageal junction, IHC = immunohistochemistry, TMAs = tissue microarrays, MTBs = multi-tissue blocks, 
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CLDN18 = claudin-18, CLDN18.2 = claudin 18 isoform 2
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Sample Preparation & Test Considerations4,5

Routinely processed, formalin-fixed, paraffin-embedded tissues are suitable for use with the primary 
antibodies — the VENTANA CLDN18 (43-14A) IVD Assay, the LSBio PathPlusTM CLDN18 Antibody, and the 
Abcam Recombinant Anti-Claudin 18 antibody (43-14A).

It is recommended for IHC that tissue sections should be cut at approximately 4 μm thick and mounted on 
positively charged glass slides. 

Before staining, the cut slides should be dried completely either at room temperature (air-dried) or offline 
baking (baked in oven) at 60°C for 60 minutes.

Slides should be stained promptly (within one week is recommended), as antigenicity of cut tissue sections 
may diminish over time and may be compromised due to environmental factors during extended storage.

It is recommended that positive and negative controls be run simultaneously with unknown specimens.

It is recommended that positive and negative run controls (i.e., system-level controls) be included as part of 
the unknown sample.
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