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Clinical versus preclinical PET – timelines in perspective

Scanner 
performance and 
standard (NEMA 

NU 2-1994)

Procedure guidelines 
(e.g. Procedure 

Guideline for Tumor
Imaging with 18F-FDG 
PET/CT 1.0 in 2006)

Clinical routine (research, diagnosis, 
staging, treatment, etc.) – each site 

SOPs

Preclinical routine (research, 
diagnosis, staging, treatment, etc.) –

each site SOPs

Procedure guidelines 
(not available yet…)

Scanner 
performance and 
standard (NEMA 

NU 4-2008)

14 years gap

At least 16 years gap

1st

scanner 
in 60-70s

1st

scanner 
in 2000s

30-40 years gap



Clinical Pre-clinical

Amirrashedi et al. PET Clin. 2020;15(4):403-426

Siemens PET/CT

Siemens PET

Siemens PET/MR

EXPLORER PET/CT
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Preclinical imaging guidance and standards thus far…

Scanner 
performance 
and standard 
(NEMA NU 4-
2008)

“Guidance for 
Methods 
descriptors used 
in preclinical 
imaging papers”

Stout et al. 2013, 
Mol Imaging.

“Accurate 
molecular imaging 
of small animals 
taking into account 
animal models, 
handling, 
anaesthesia, quality 
control and imaging 
system 
performance”

Vanhove et al. 
2015, EJNMMI 
Physics.

“Guidance for 
Efficient Small 
Animal Imaging 
Quality Control”

Osborne et al. 
2017, Mol Imaging 
Biol. 

“Standardization 
of Preclinical 
PET/CT Imaging to 
Improve 
Quantitative 
Accuracy, 
Precision, and 
Reproducibility: A 
Multicenter 
Study”

McDougald et al. 
2020, J Nuc Med.

- Different imaging systems and software with multiple 
options for generating data overlooked 

=> need to have good reporting methods.

- How animals are housed, handled, and treated? 
=> need reproducible and well described methods.



Preclinical imaging and different imaging societies 

Standardization in Small Animal 

Imaging | STANDARD Study Group

https://e-smi.eu/esmi-study-groups/standard/

https://e-smi.eu/esmi-study-groups/standard/
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• To gather knowledge on the current state-of-the-art of preclinical imaging QC, 
QA and standardisation procedures routinely used at different sites. 

• To evoke discussion on current status of preclinical imaging standardisation 
and what is needed to increase impact of preclinical imaging findings in the 
translational pipeline towards the clinic. 

• To initiate a consensus community-led paper on best practice when 
collecting, analysing and publishing preclinical imaging data. 

ESMI STANDARD survey aims



46.6% survey responders don’t have or don’t know if 
they have QC/QA guidelines at their institutes



… and most responders don’t think it is important to 
report/state QC/QA programmes used at their institutes

… nor accreditation for preclinical imaging scanners



But when survey responders do have QC/QA 
procedures in house, then they keep records!



… and there is strong support for 
community-lead consensus procedures!



Only about 50% responders know about 
ARRIVE guidelines



Majority of responders are not familiar with 
FAIR principles



Many responders are not familiar with 
AQARA principles
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Pulling the community together

Guidelines for preclinical 

PET and SPECT imaging

Spread the word

Engage with vendors to 

implement standard protocols

Provide training / forums for 

discussion on ARRIVE, FAIR, 

and AQARA principles

YOU



Summary

• Many resources already available to support efforts towards standardization of preclinical 
imaging (mostly review papers).

• Community survey results show that standardization of preclinical imaging techniques 
remains a challenge.

• Lack of communication ?

• Institutional cost-benefit ?

• External demand on preclinical imaging centres ?

• Need to disseminate widely resources available and in the process of 
being generated. 



Thank you!


