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CLSI H62
• Clinical and Laboratory Standards Institute

• H62: Validation of assays performed by flow cytometry
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CLSI H62
• Clinical and Laboratory Standards Institute

• H62: Validation of assays performed by 

             flow cytometry

Qualitative FC assay
(Leukemia/Lymphoma panel)

Semi-quantitative FC assay
(TBNK analysis, PNH, MRD)

Accuracy/diagnostic concordance Accuracy/Truness

Selectivity (assay-development) Selectivity (assay-development)

Detection Capability
(LLOD e.g. if abnormal population reported in %)

Detection Capability
(LOB/LLOD/LLOQ)

Precision Precision / MU / Linearity

Stability (specimen, AB cocktail) Stability (specimen, AB cocktail)

Reference intervals
(depending on the intended use of the FC panel)

Reference intervals

Carryover Carryover

Clinical specificity/sensitivity Clinical specificity/sensitivity



Assay Modifications

INSTRUMENT OR 
PLATFORM 

TECHNOLOGY

ANTIBODIES OR 
FLUOROPHORES

SAMPLE COLLECTION GATING STRATEGY REFERENCE RANGES



Monaghan, S. A., Eck, S. et al. Cytometry part B: Clinical Cytometry 108(3), 252-266.

Groves, C. J., Linden, M. A. et al. Cytometry part B: Clinical Cytometry, 110(1), 11-21.



Instrument and 
Platform changes

• Considerations

• Type of instrument (conventional vs. spectral)

• Type of lasers

• Optical filter configuration

• Fluidics system

• Detector sensitivity

• Acquisition software



Instrument and Platform changes

BD FACSLyric BD FACSLyric

Navios Cytoflex

Monaghan, S. A. et al. Cytometry part B



Panel modifications: 
antibody or fluorophore changes
• CLSI H62 Table A6. Laboratory-intended Assay Revision

• Minor changes: changes in non-critical reagents

• Moderate changes: antibody or fluorophore changes



Panel modifications: 
antibody or fluorophore changes

• CLSI H62 Table A6. Laboratory-intended Assay Revision

• Moderate changes: antibody or fluorophore changes

• Vary in technical complexity and potential impact

Full validation



Antibody or fluorophore changes

Monaghan, S. A. et al. Cytometry part B



Antibody or fluorophore changes

Monaghan, S. A. et al. Cytometry part B

• To improve resolution of cell population

• To improve assay for situations in which otherwise may fail

•Impact reportable results or need to characterize a new cell population

Validation as new assay needed



Panel modifications: 
antibody or fluorophore changes

• Validation parameters recommended also depend on the intended use of the FC assay

• Low clinical risk (e.g. basic research, drug discovery, clinical trials with exploratory endpoints)

• Moderate clinical risk (LDT’s used as an aid to diagnosis in a medical laboratory)

• High clinical risk (e.g. measurable redisual disease (MRD) LDT’s)

Monaghan, S. A. et al. Cytometry part B



Antibody or fluorophore changes:
Moderate change level 1

Monaghan, S. A. et al. Cytometry part B

Validation Moderate clinical risk High clinical risk

Accuracy/diagnostic concordance Verify pertinent populations are identified, strength of fluorescent signals

≥ 10 samples (including normal and abnormal)
≥ 10 samples (including normal and abnormal)
Samples span the expected reportable range

Selectivity
Document any differences in specificity when using different clone

Use accuracy dataset to demonstrate the intended selectivity

Detection Capability (LLOD/LLOQ) NA Recommended (abbreviated approach)

Precision
intra-assay
inter-assay

Recommended (abbreviated approach)
Not required

Recommended (abbreviated approach)
Not required

Linearity NA Recommended

e.g. same antigen, same fluorophore, different clone



Antibody or fluorophore changes:
Moderate change level 1

Monaghan, S. A. et al. Cytometry part B

Validation Moderate clinical risk High clinical risk

Stability Not required Recommended (abbreviated approach)

Reference intervals Not required NA

Carryover To be managed during QA Not required, if no intent to increase sensitivity

Clinical specificity/sensitivity Not required Not required

e.g. same antigen, same fluorophore, different clone



Antibody or fluorophore changes:
Moderate change level 2/3

Monaghan, S. A. et al. Cytometry part B

Validation Moderate clinical risk High clinical risk

Accuracy/diagnostic concordance Verify pertinent populations are identified, strength of fluorescent signals

≥ 10 samples (including normal and abnormal)
≥ 10 samples (including normal and abnormal)
Samples span the expected reportable range

Selectivity
Document any differences in specificity when using different clone

Use accuracy dataset to demonstrate the intended selectivity

Detection Capability (LLOD/LLOQ) NA Recommended (abbreviated approach)

Precision
intra-assay
inter-assay

Recommended (abbreviated approach)
Recommended (abbreviated / full)

Recommended (abbreviated approach)
Recommended (abbreviated / full)

Linearity NA Recommended

Level 2: e.g. same antigen/different fluorophore, different antigen/same fluorophore
Level 3: e.g. adding 1-2 antibodies in an open channel



Antibody or fluorophore changes:
Moderate change level 2/3

Monaghan, S. A. et al. Cytometry part B

Validation Moderate clinical risk High clinical risk

Stability Recommended (abbreviated approach) Recommended (abbreviated approach)

Reference intervals Depends on intended use NA

Carryover To be managed during QA Not required, if no intent to increase sensitivity

Clinical specificity/sensitivity Using the accuracy dataset

e.g. same antigen/different fluorophore, different antigen/same fluorophore
e.g. adding 1-2 antibodies in an open channel



Ad hoc antibody modifications
WHEN

• Rare cases/circumstances

• Aid in phenotypic characterization of 

hematologic neoplasms

• Typically no more than five patients a year

• Short-term supply chain problems

OUT OF SCOPE – NOT RECOMMENDED

• Modifications altering intended use

• > 2 modifications

• Tandem-fluorochromes

• Uncharacterized antibody-fluorochrome

• Method alteration

Groves, C. J., Linden, M. A. et al. Cytometry part B: Clinical Cytometry, 110(1), 11-21.



Ad hoc antibody modifications

• Characterized antibody-fluorochrome

• Direct hands-on experience with the antibody-fluorochrome introduced

• Experience in staining pattern, intensity

• Pre-established titer

• Appropriate compensation/unmixing controls

Groves, C. J., Linden, M. A. et al. Cytometry part B: Clinical Cytometry, 110(1), 11-21.



Ad hoc antibody modifications

Single 
modification

Single Ab 
substitution

Single Ab to open 
channel*

Dual modification

Two Ab 
substitution

Ab substitution + Ab 
to open channel*

Two Ab to open 
channel*

Fluorochrome Original 1 2 3 4

FITC TRBC1 TRBC1 TRBC1 TRBC1 TRBC1

PE TRBC2 TRBC2 TRBC2 CD7 TRBC2

PECy7 CD5 CD5 CD5 CD5 CD5

PerCpCy5.5 CD3 CD3 CD3 CD3 CD3

APC CD7 CD2 CD7 CD2 CD2

APC-R718

APCH7 CD8 CD8 CD8 CD8 CD8

V450 CD2 CD7

V500 CD45 CD45 CD45 CD45 CD45

BV605 CD4 CD4 CD4 CD4 CD4

BV786 CD3 CD3 CD3 CD3 CD3

BV711

Groves, C. J., Linden, M. A. et al. Cytometry part B: Clinical Cytometry, 110(1), 11-21.



Ad hoc antibody modifications

Steps and troubleshooting

Groves, C. J., Linden, M. A. et al. Cytometry part B: Clinical Cytometry, 110(1), 11-21.



Cytometry Part B Clinical, First published: 15 September 2025, DOI: (10.1002/cyto.b.22253) 



Change in gating strategy
• B-ALL with CD19 negative relapse after Blinatumumab (anti-CD19 immunotherapy)



Change in gating strategy
LDTs in response to immune targeted therapy (e.g. anti-CD19 or anti-CD33 therapy)

• Dry-lab part: 

• Using existing data obtained with the original gating strategy by unaltered FCS files 

• Compare to new gating strategy with altered FCS files (fluorescence data of therapy target 

ellectronically removed)

• Wet lab part:

• Comparison of the two different analysis strategies using patient samples including a subset treated

with the targeted therapy.

Monaghan, S. A. et al. Cytometry part B; Verbeek et al. Br. J. Haematol. 2022 



Change in gating strategy
Including additional reportable results (potential new biomarkers)

• Potential new population(s) are present in initial validation cohort

• Reanalyze generated FCS-files using the new gating strategy

• Demonstrate performance characteristics of the newly defined population

• Fit-for-purpose validation approach according to CLSI H62

• Potential new population(s) are not present in initial validation cohort 

• Additional wet-lab work is needed to validate the parameters.

• Using a cohort of samples with presence of the potential new population

• Fit-for-purpose validation approach according to CLSI H62



Take-Home message
• Validation of assay modifications

• Change of the assay should be evaluated

• Often an abbreviated validation is possible

• Choice of validation plan should be well documented

• Ad hoc antibody modifications

• In rare cases / circumstances

• Check for adverse effects on the panel interpretation due to modification



Monaghan, S. A., Eck, S. et al. Cytometry part B: Clinical Cytometry 108(3), 252-266.

Groves, C. J., Linden, M. A. et al. Cytometry part B: Clinical Cytometry, 110(1), 11-21.





Questions?
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