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The ACMG/AMP Recommendations  
for Variant Classification – 
Resources and Challenges 



• What is the ACMG/AMP Classification system and why is it essential for DNA Dx?

• Resources and Challenges for proper Variant Classification

• A glimps on ACMG/AMP V4

Agenda



The ACMG/AMP Classification System (SNV)
Ø Determine if a variant (SNV) in a gene with a definitive role in a 

Mendelian disorder is pathogenic

Ø Reduce number of variants reported as „causative“ of disease
without sufficient evidence

Ø Qualitative evaluation of different data types (28 defined
criteria with assigned code), no „mutation“ but „variant“ …

• Pathogenic (supporting, moderate, strong, very strong)
• Benign (supporting, strong)

General Considerations:

• for variants in all Mendelian genes (single gene, gene panel, exome, genome or transcriptome)

• be carefull with candiate genes („genes of uncertain significance“; „GUS“; Jan 2026: OMIM 7,086 genes)

• intendend to be used by clinical labs who report DNA variants
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The ACMG/AMP system is based on a mathematical foundation

1:18.7Odds Path: 1:2.08 2.08:1 4.33:1 18.7:1 350:1

Tavtigian et al 2018



-4Points: -1 1 2 4 8

Tavtigian et al 2020

Pathogenic
≥10

Uncertain significance
0 to 5

Likely benign
-3 to -1

Benign
≤ -4

● Assigns a point value to each evidence strength level
● Classification can be determined by summing total points applied

1:18.7Odds Path: 1:2.08 2.08:1 4.33:1 18.7:1 350:1

Tavtigian et al 2018

Likely 
pathogenic
6 to 9

…. and it can be fitted in a point-based system

99%90%10%1%



Why is the ACMG/AMP System so essential in Dx?

The classification of a variant forms the basis for 
clinical interpretation and clinical actionability 
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Variant Classification ≠ Variant Interpretation

• Variant classification describes the process of aggregating all evidence to determine the probability
that a specific variant in a gene is causally associated with a specific disease and a specific
inheritance mechanism (‘probability of pathogenicity’).

• Clinical variant interpretation describes the process of assessing whether a particular variant is 
associated with a disease or disease risk in an individual patient (‘probability of the correctness of 
the diagnosis of the patient’).

It is important to distinguish between these two activities; the ACMG/AMP 
classification guidelines apply only to variant classification, not to clinical 
interpretation or diagnosis.

PMID: 31775856; Leslie Biesecker: Genomic screening and genomic diagnostic testing—two very different kettles of fish; Genome Med. 2019 Nov 27;11:75
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The ACMG/AMP system is not a “wishlist” !

2 Mod + 1 Sup = VUS (5 pts)

2 Mod + 1 Sup = VUS (5 pts), PM2 not reduced to supporting (in all cases)

PP5 is not valid! PM3 cannot be used (for homoz max 1 point, supporting) 

PP5 is not valid! Double counting: PVS1+PS3 can not come together,PVS1_RNA 

1x in ClinVar and no clinical data! If choosen, max as supporting

PM3 + PM2 + BP4 = LP??? Crazy miscalculation… 2 pts = „cold VUS“ at best

1 Mod + 3 Sup = VUS (4 pts)

1 Mod + 2 Sup = VUS (3 pts)

1 Mod + 3 Sup = VUS (5 pts)
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The “First Rule” in Variant Classification?

• Never uncritically adopt an opinion (=classification) e.g. from
ü Databases (*exception: curated data from LOVD, ClinVar-VCEP Expert Panel)
ü Literature (e.g. summary table: „known as pathogenic“, „found this pathogenic variant“)
ü (AI) Variant interpretation software tools (VarSome, QCI, Franklin, ...)
ü Genetic reports (e.g. if no evidence given)
ü Meetings, Posters, Conferences (e.g. personal communication, yeah, especially me included)

• Always try to find the underlying evidence and, if necessary, interpret the variant according 
to all (new) available data

• Use the ACMG/AMP classification system (better: VCEP specifications)

• Always assume that the variant is not pathogenic and try to refute this claim (‘falsification’) 
instead of postulating that the variant is pathogenic and attempt to prove it (‘verification’).

• Be aware of our biased brain: We are programmed to want to ‘find’ something and tend to 
ignore evidence that does not fit our assumption/ expectation.
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How can I learn all those things …?
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…. HUGO´s veptc is the answer

https://www.veptc.hugo-int.org/home.html



https://clinicalgenome.org/working-groups/sequence-variant-
interpretation/

Goals of ACMG V4

● Revise current standards to address:
○ appropriateness of criteria (PP5/BP6, PM2)
○ ambiguities in the application of criteria
○ strength assigned to criteria, 

individually and in combination
○ avoidance of double-counting
○ guidance for combining pathogenic and benign criteria

● Incorporate updates from ClinGen working groups, and develop 
mechanism for ongoing updates

● Where possible, establish more quantitative parameters 



https://clinicalgenome.org/working-groups/sequence-variant-
interpretation/

Big Picture - v3 (Richards et al) versus v4

● Incorporate Gene Disease Validity
● Points based system

� More granular, improving calibration
� Allows combining of positive and negative evidence

● Evidence codes 
● Decision trees
● Evidence types - some new, some eliminated, many 

altered weights



https://clinicalgenome.org/working-groups/sequence-variant-
interpretation/

Bayesian ‘points’ adaptation of SVC v3 = v4 foundation

Uncertain significanceLikely 
Benign

Benign Likely 
Pathogenic

Pathogenic

99%90%10%1%

0 to 5-3 to -1≤ -4 6 to 9 ≥10

A few modifications on the LB/B side….
● Richards et al did not define boundaries for P and B
○ Bayesian framework assumed B = 0.1% probability of causing disease

● For v4, we are using a 1% threshold for B
● We maintaining the 10% threshold for LB, but lowering the relative weight needed 

to reach LB
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https://clinicalgenome.org/working-groups/sequence-variant-
interpretation/

Nonsense Variant in v3 framework

Caveats and considerations are provided but no 
instructions on what to do with this information or 

how to assess it 



https://clinicalgenome.org/working-groups/sequence-variant-
interpretation/

Nonsense Variant in v4 framework
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