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RPTs Approved before 2022

Sgouros et al. Nature Reviews/Drug Discovery, 2020
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Current Approach

• 100 mCi radioiodine for thyroid ablation
• 200 mCi radioiodine for thyroid therapy
• 200 mCi Y-90 microspheres for treatment of liver metastases
• 200 mCi I-131 mIBG for neuroendocrine tumours 
• 200 mCi x 4 for Y-90 DOTATATE of neuroendocrine tumours
• 200 mCi x 4 for Lu-177 DOTATATE for neuroendocrine tumours
• 200 mCi x 4 - 6 for Lu-177 PSMA for prostate cancers
• 50 kBq/kg x 6 for Ra-223 for bone metastases

Empirical chemotherapy paradigm – learning from observation and 
experience…



One Size Does Not Fit All



One Size Does Not Fit All



Dose (Gy) Matters

J Nucl Med 2015; 56:177–182



European Journal of Nuclear Medicine and Molecular Imaging (2018) 45:970–988

154 patients who stopped therapy for reasons other than progression or clinical deterioration

Dose (Gy) Matters



Individual Treatment Planning Improves Survival

These results challenge the interpretation of the previously published negative phase 3 trials, 
comparing Y-90 microspheres with other treatments, in which personalized dosimetry was not used.

hepatocellular carcinoma that was not amenable to surgery or local ablative treatment

Garin et al. Lancet Gastroenterol Hepatol 2021



Biomarkers Dosimetry
• Select patients most likely to respond
• Avoid toxicity 
• Tumor biopsy
• Serum sampling
• Genetic and epigenetic marker 

analysis
• Methodology/Results Must be 

rigorously qualified/validated 
retrospectively or in prospective 
studies

• Standardized
• Incorporated in the design of clinical 

trials

• Select patients most likely to respond
• Avoid toxicity 
• Quantitative imaging
• Blood radioactivity counting
• Dose calculation
• Methodology/Results must be 

rigorously qualified/validated 
retrospectively or in prospective 
studies 

• Standardized
• Incorporated in the design of clinical 

trials



Courtesy: Yuni Dewaraja



Commercial and Open Source Dosimetry Software
• Hermes Medical Solutions: a suite of dosimetry tools for 67Ga, 123I, 131I, 111In, 81Kr, 177Lu, 99mTc, 201Tl, 166Ho, 90Y, and 133Ba (FDA cleared)

• MIM Software: image co-registration, automatic organ segmentation (using an FDA-cleared artificial-intelligence autosegmentation platform), 
dosimetry for several radionuclides, developing 2 methods of single-time-point dosimetry for 177Lu DOTATATE

• PLANET Dose (DOSIsoft): image co-registration, automatic organ segmentation, FDA cleared for 90Y-microsphere SIRT and CE-marked for other isotopes 
(90Y, 177Lu, 131I [pending]).

• Rapid: quantitative imaging and dosimetry consulting and analysis services and the software, dosimetry calculations for a number of radionuclides, 
including 90Y, 99mTc, 111In, 123I, 131I, 201Tl, 223Ra, and 227Th.  A 510k application for FDA clearance in development.

• QDOSE (ABX-CRO): image co-registration, automatic organ segmentation, dose calculations for 27 commonly used radionuclides, including 90Y-
microsphere selective internal radiation therapy (SIRT).

• The GE Dosimetry Toolkit (GE Healthcare): image co-registration, automatic organ segmentation, dosimetry for 131I-iodide thyroid cancer therapy, 90Y-
SIRT, and 177Lu therapies.

• PMOD (PMOD Technologies): automatic organ segmentation generates dosimetry input data that may be directly imported into an OLINDA/EXM case 
file or an IDAC, version 2.1, file.

• Simplicit90Y (Mirada Medical) : software package developed for personalized 90Y-SIRT planning, voxelwise techniques for pre- and posttreatment 
dosimetry.

• RapidSphere:  software tools for 90Y-microsphere dosimetry. 

• Voximetry Torch: dose calculation algorithm in Torch has been benchmarked against the GEANT4 MC code, for multiple isotopes, including 90Y, 177Lu, 
131I, and 223Ra. It is possible to generate a dosimetry report structured to meet the requirements for complex dosimetry billing codes in the US 

• Open Dose 3D: full 3D dosimetry for molecular radiotherapy procedures using multiple time point 3D datasets, either SPECT/CT or PET/CT.

• MIRD Software Tools (cell, fit, calc, mc): a suite of free software applications designed and developed to support the medical radiation dose community.



AAPM RPT Subcommittee

Charge Active Projects
• WG on Radioactive Microspheres
• TG381 - AAPM Recommendations on imaging, dosimetry and quality 

assurance procedures for Lu-177-based radionuclide therapy
• TG 378 - Safety, treatment planning, and quantitative pre- and post-

treatment imaging and dosimetry for hepatic yttrium-90 microsphere 
therapy

• MPPG 14 Y-90 microsphere radioembolization (TG356)
• AAPM Summer School 2023

Proposed Projects  (pending final approval)
• WG on I-131
• WG on alpha-emitters
• TG on Release Criteria
• TG Calibration and Quality Assurance of SPECT/CT and Counting Systems 

used for Dosimetry-Guided Radiopharmaceutical Therapy
• TG on RPT traceability and dose calibration QA/QC



SNMMI RPT Dosimetry Task Force
co-chairs: George Sgouros and Pat Zanzonico



Conclusions:
• RPT tsunami is on the way
• Current “one size fits all” approach is suboptimal
• Dosimetry could be considered as a biomarker of “safe” and “effective” 

treatment.
• Individualized dosimetry-based treatment planning has a potential to 

improve the outcome, avoid toxicity, and enable combination of RPT 
with other therapeutical modalities 
• RPT dosimetry is gaining traction at relevant professional societies, but 

faces pushback 
• The advantage of Individualized dosimetry-based treatment planning 

has to be proved in randomized clinical trails
• Involvement of medical physicist is necessary to improve the outcome 

of theranostics


