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Circulating biomarkers

Vibration-controlled 1D Transient Elastography (e.g., VCTETM)

Vibration-controlled 2D Transient Elastography (e.g., Hepatoscope)

Native T1, “corrected” T1

Point-of-care MR (e.g., LiverScope®)
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A question



What happened in 1795 
that needs to happen now?
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A definition



Standardization

the process of making things of the same type all have the same basic features
(Cambridge Dictionary)



Standardization

the process of making things of the same type all have the same basic features
(Cambridge Dictionary)

Standardization of NITs

the process of making NITs of the same type agree with each other and with the “truth”
(adapted from Cambridge Dictionary )



Standardization

the process of making things of the same type all have the same basic features
(Cambridge Dictionary)

Standardization of NITs

agree with each other 

Today



Example: My Weight (kg)

Gold Standard

95.0



Example: My Weight (kg)

Vendor A Vendor B Vendor C Vendor D Vendor E

95.2 94.8 95.1 95.1 94.8

Gold Standard

95.0

61.8 173.5 32.4 118.6 88.7
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6 claims



6 Claims: All Sound Reasonable

Claim 1. Different US vendors agree on measurement of attenuation coefficient

Claim 2. Different US vendors agree on measurement of shear wave speed

Claim 3. Different MR vendors agree on measurement of proton density fat fraction

Claim 4. Different MR vendors agree on measurement of shear wave stiffness

Claim 5. MRI-derived proton density fat fraction and ultrasound-derived fat fraction agree 

Claim 6. MRE-derived stiffness and shear wave elastography-derived stiffness correlate 

BENCHMARK. Correlation ≥ 0.90



6 Claims: All Sound Reasonable, but …

Claim 1. Different US vendors agree on measurement of attenuation coefficient

Claim 2. Different US vendors agree on measurement of shear wave speed

Claim 3. Different MR vendors agree on measurement of proton density fat fraction

Claim 4. Different MR vendors agree on measurement of shear wave stiffness

Claim 5. MRI-derived proton density fat fraction and ultrasound-derived fat fraction agree 

Claim 6. MRE-derived stiffness and shear wave elastography-derived stiffness correlate 

BENCHMARK. Correlation ≥ 0.90

Four of these claims are

Two of these claims are



Claim 1. Different US vendors agree on attenuation coefficient
Benchmark: correlation ≥ 0.90



Claim 1. Different US vendors agree on attenuation coefficient
Benchmark: correlation ≥ 0.90

Stage 1



Claim 1. Different US vendors agree on attenuation coefficient
Benchmark: correlation ≥ 0.90

Slide courtesy of Sedi Shabanan and Tanya Wolfson
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Claim 1. Different US vendors agree on attenuation coefficient
Benchmark: correlation ≥ 0.90

Slide courtesy of Sedi Shabanan and Tanya Wolfson
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Claim 1. Different US vendors agree on attenuation coefficient
Benchmark: correlation ≥ 0.90

Slide courtesy of Sedi Shabanan and Tanya Wolfson
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Claim 1. Different US vendors agree on attenuation coefficient
Benchmark: correlation ≥ 0.90
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Claim 1. Different US vendors agree on attenuation coefficient
Benchmark: correlation ≥ 0.90
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Claim 2. Different US vendors agree on shear wave speed
Benchmark: correlation ≥ 0.90

Stage 1



Claim 2. Different US vendors agree on shear wave speed
Benchmark: correlation ≥ 0.90
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Claim 3. Different MR vendors agree on proton density fat fraction
Benchmark: correlation ≥ 0.90

Stage 1



Claim 3. Different MR vendors agree on proton density fat fraction
Benchmark: correlation ≥ 0.90
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Claim 4. Different MR vendors agree on shear stiffness
Benchmark: correlation ≥ 0.90

Stage 1



Claim 4. Different MR vendors agree on shear stiffness
Benchmark: correlation ≥ 0.90
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Claim 5. MRI-PDFF and ultrasound-derived fat fraction agree
Benchmark: correlation ≥ 0.90 

R01 DK088925

Unpublished Data

108 adults w/ severe obesity (BMI ≥ 35 kg/m2)

• Prospective study, up to 5 visits

• Total of 462 visits

• Mean age 44 years

• Mean BMI 46 kg/m2

• PDFF

• UDFF - 5C1

• UDFF - DAX

At each visit 
(same day)



Claim 5. MRI-PDFF and ultrasound-derived fat fraction agree
Benchmark: correlation ≥ 0.90 
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Claim 5. MRI-PDFF and ultrasound-derived fat fraction agree
Benchmark: correlation ≥ 0.90 
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Claim 6. MRE-derived stiffness and SWE-derived stiffness correlate
Benchmark: correlation ≥ 0.90 

Study in progress Adults with cirrhosis undergoing HCC screening

• Prospective study, 1 visit

Prelim results in first 55 participants (27 men)

• Mean age 58 years

• Mean BMI 30 kg/m2

• 2D MRE-GRE or 2D MRE-SE

• 3D MRE

• 2D SWE

Same day



Claim 6. MRE-derived stiffness and SWE-derived stiffness correlate
Benchmark: correlation ≥ 0.90 
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Claim 6. MRE-derived stiffness and SWE-derived stiffness correlate
Benchmark: correlation ≥ 0.90 
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6 Claims: All Sound Reasonable, but … Four are False

Claim 1. Different US vendors agree on measurement of attenuation coefficient

Claim 2. Different US vendors agree on measurement of shear wave speed

Claim 3. Different MR vendors agree on measurement of proton density fat fraction

Claim 4. Different MR vendors agree on measurement of shear wave stiffness

Claim 5. MRI-derived proton density fat fraction and ultrasound-derived fat fraction agree 

Claim 6. MRE-derived stiffness and shear wave elastography-derived stiffness correlate 

BENCHMARK. Correlation ≥ 0.90



Outline

The answer



What happened in 1795 
that needs to happen now?





The metric system 
was adopted in France



Before the metric system …

> 250,000 different units 
of weights and measures in France alone 



Status of the metric system, 2024

      
             
                

     
                   

         
             

              
                   

       
          

Image from Wikipedia



We need standardization of NITs



Outline

The Paris MASH Declaration of 2024



Declaration of Independence by the United States
July 4, 1776



Declaration of Independence by the United States
July 4, 1776

We hold these truths to be self-evident:

• all people are created equal
• they are endowed with certain unalienable rights
• these rights include life, liberty and the pursuit of happiness
• governments are instituted by people to secure these rights
• governments get their powers from the consent of the governed
• when a government destroys people's rights, the people have the right 

to alter or abolish it and create a new government

Original text 
paraphrased for 
brevity and style



Declaration of the National Assembly of France
August 26, 1789



Declaration of the National Assembly of France
August 26, 1789

Natural, unalienable, and sacred rights of human beings:

Article 1. People are born and remain free and equal in rights
Article 2. Governments must preserve liberty, property, safety, and resistance to oppression
Article 3. Sovereignty arises from the nation
Article 4. Liberty is the freedom to anything that does not harm others
Article 5. Laws can forbid only those actions that injure society
Article 6. Laws are the expression of the general will
Article 7. No one can be accused, arrested, or detained outside the law
Article 8. Laws can prescribe only necessary punishments
Article 9. Every one is presumed innocent
Article 10. No one can be disturbed based on their opinions
Article 11. People have the right to communicate ideas and opinions
Article 12. A public force is needed to guarantee the rights of people
Article 13. A tax to maintain the public force must be distributed in proportion to ability to pay
Article 14. Citizens determine the need for taxation and its proportion and administration
Article 15. Public officials are accountable for their administration
Article 16. A constitution requires a provision for guaranteeing rights and separation of powers
Article 17. No one can be deprived of property without due process and just and prior compensation

Original text 
paraphrased for 
brevity and style



Declaration of the 10th Paris MASH Conference
September 6, 2024



Declaration of the 10th Paris MASH Conference
September 6, 2024

Noninvasive tests are not people and they do not have rights, unalienable 
or otherwise



Declaration of the 10th Paris MASH Conference
September 6, 2024

Noninvasive tests have standardization requirements

Article 1. NITs of the same type must agree with each other (i.e., inter-changeable)

Article 2. NITs must agree with the “truth” Stay tuned for Stage 2
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