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RadioTheranostics
▲ A.k.a: Targeted Molecular Radionuclide Therapy, 

Targeted Radiopharmaceutical Therapy, Nuclear 
Theranostics

▲ It is the pairing of radiolabeled diagnostic 
biomarkers with radiolabeled therapeutic agents that 
share a specific target in diseased cells or tissues

▲ May involve radionuclides as radiotracers or 
radiolabeled biological molecules, e.g. 
radiopharmaceuticals
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Clinical Applications for Cancer Control

▲ Unconjugated Radionuclides
• I-131, Y-90, Ra-223, Sm-153…

▲ Radionuclide-Conjugated Cancer-Specific Vectors
• Peptides
• Small Molecules (PSMA, I-131 MIBG) 
• Antibodies
• Nanoparticles
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Health Technology Assessment (HTA)

▲ HTA is a multidisciplinary process that uses explicit methods to 
determine the value of a health technology at different points in its 
lifecycle. The purpose is to inform decision-making in order to 
promote an equitable, efficient, and high-quality health system. 

▲ A health technology is an intervention developed to prevent, 
diagnose or treat medical conditions; promote health; provide 
rehabilitation; or organize healthcare delivery. The intervention can 
be a test, device, medicine, vaccine, procedure, program, or system.

(O'Rourke et al., 2020 – adopted by INAHTA and HTAi)
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International Network of Agencies for Health 
Technology Assessment (INAHTA)
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50 Members April 2025
ACE * AETS * AETSA * 

Agenas * AHRQ * AHTA * 
AIHTA * ANS * AOTMiT *

AP-HP * AQuAS * ASERNIP-
S * AVALIA-T * C2H 

* CADTH * CDE 
* CONITEC  * DHQI 

* DIGEMID * FinCCHTA * 
G-BA * GOG * HAD-

Uruguay * HAS * HIQA 
* HIS * HTAIn * HTW * 

IACS * IECS * IETS * IHE 
* INEAS * INESSS * IQWiG 
* KCE * MaHTAS * NECA * 

NICE * NIHO * NIHR 
*  NIPH * PHARMAC *  OH 

* OSTEBA * RER * SK-
NRCHD * SBU * SFOPH * 

UVT * ZIN * ZonMwAHTA – Adelaide Health Technology Assessment (2001)

https://www.inahta.org/members/ace/
https://www.inahta.org/members/aets/
https://www.inahta.org/members/aetsa/
https://www.inahta.org/members/agenas/
https://www.inahta.org/members/ahrq/
https://www.inahta.org/members/ahta/
https://www.inahta.org/members/aihta/
https://www.inahta.org/members/ans/
https://www.inahta.org/members/aotmit/
https://www.inahta.org/members/cedit/
https://www.inahta.org/members/cedit/
https://www.inahta.org/members/cedit/
https://www.inahta.org/members/aquas/
https://www.inahta.org/members/asernip-s/
https://www.inahta.org/members/asernip-s/
https://www.inahta.org/members/asernip-s/
https://www.inahta.org/members/avalia-t/
https://www.inahta.org/members/avalia-t/
https://www.inahta.org/members/avalia-t/
https://www.inahta.org/members/c2h/
https://www.inahta.org/members/cadth/
https://www.inahta.org/members/cde/
https://www.inahta.org/members/conitec/
https://www.inahta.org/members/dhqi/
https://www.inahta.org/members/digemid/
https://www.inahta.org/members/fincchta/
https://www.inahta.org/members/g-ba/
https://www.inahta.org/members/g-ba/
https://www.inahta.org/members/g-ba/
https://www.inahta.org/members/gog/
https://www.inahta.org/our-members/members/msp/
https://www.inahta.org/members/msp/
https://www.inahta.org/members/msp/
https://www.inahta.org/members/msp/
https://www.inahta.org/members/has/
https://www.inahta.org/members/hiqa/
https://www.inahta.org/members/his/
https://www.inahta.org/members/htain
https://www.inahta.org/members/htw/
https://www.inahta.org/members/iacs/
https://www.inahta.org/members/iecs/
https://www.inahta.org/members/iets/
https://www.inahta.org/members/ihe/
https://www.inahta.org/members/inasante/
https://www.inahta.org/members/inesss/
https://www.inahta.org/members/iqwig/
https://www.inahta.org/members/KCE/
https://www.inahta.org/members/mahtas/
https://www.inahta.org/members/neca/
https://www.inahta.org/members/nice/
https://www.inahta.org/members/niho-national-institute-for-value-and-technologies-in-healthcare/
https://www.inahta.org/members/nihr/
https://www.inahta.org/members/niph/
https://www.inahta.org/members/pharmac/
https://www.inahta.org/members/hqo/
https://www.inahta.org/members/osteba/
https://www.inahta.org/members/assr/
https://www.inahta.org/members/rchd-cs/
https://www.inahta.org/members/rchd-cs/
https://www.inahta.org/members/rchd-cs/
https://www.inahta.org/members/sbu/
https://www.inahta.org/members/sfoph/
https://www.inahta.org/members/uvt/
https://www.inahta.org/members/zinl/
https://www.inahta.org/members/zonmw/
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Policy Statement 
17 (2023)

MPP play a 
primary role in 
the introduction 
of new medical

technologies 
through a 

structured HTA

EFOMP Policy Statement 12.1  (2014)

Policy 
Statement 
16 (2018)
HTA is a 

key activity 
of the MPP



HTA Historical Dates
▲ World Health Assembly Resolution 67.23 (2014): Health 

intervention and technology assessment in support of universal 
health coverage

▲ The Regulation (EU) 2021/2282 on health technology assessment 
(HTAR) contributes to improving the availability for EU patients 
of innovative technologies in the area of health, such as medicines 
and certain medical devices. It ensures an efficient use of 
resources and strengthens the quality of HTA across the Union

▲ As of January 2025, the EU’s Regulation on HTA enters full 
effect for new cancer medicines and advanced therapy medicinal 
products (ATMPs) 
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https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX:32021R2282
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX:32021R2282
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX:32021R2282


HTA Basic Concepts

Term Definition
Safety Effect > Risk

Efficacy Effect in Ideal Conditions

Effectiveness Effect in Practical Conditions 

Analysis Cost-Effectiveness Compares Costs of Equally Effective HT

Usefulness Improved Quality of Life due to HT

Analysis Cost-Usefulness Compares Costs with Survival adjusted
by Quality of Life
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HT Incorporation Process
to Clinical Practice

▲ Development of “Product”
▲ Clinical Trial*
▲ Regulation Submission and Approval
▲ HTA Process and Final Recommendations
▲ Clinical Guidance 

* Patient cohorts may not reflect the diverse population physicians see in clinics, particularly 
those with poor performance status, limited life expectancy, or significant comorbidities



Alkhaldi et al, 2022



Radiotheranostics Workflow
(adapted from 
A. M. Marques 
da Silva, 2025)
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Pre-treatment  CT 
      99mTc-MAA SPECT/CT     
          90Y PET/CT  
          Post-Treatment CT

A.KT. Tong et al in C. Borrás & M. Stabin eds. Radiotheranostics: A Primer for Medical Physicists. CRC Press 2024

90Y Selective Internal Radiation Therapy (SIRT)



Radiotheranostics HTA Effectiveness Considerations 

▲ The effectiveness of a therapeutic intervention is often assessed by 
either progression-free (PFS) or overall survival (OS), but this ignores 
the impact of disease on the patient and those within their social 
network

▲ Is overall survival a good effectiveness end point, when it may involve 
a lot of suffering by the patient? Patients may fear morbidities such as 
pain and xerostomia more than death!

▲ Pain can be
• severe but episodic and relieved by opiate medication or
• low-grade but continuous and resistant to analgesia

▲ Different patients may rate one or the other as more debilitating
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Radiotheranostics HTA Quality of Life Considerations 

▲ Effectiveness should include quality-adjusted life years (QALYs)
▲ A temporary but marked reduction in QOL can be acceptable to 

patients 
• if the treatment meaningfully prolongs their life 
• and even more so if they are cured

▲ However, if a treatment is not curative, there is a tipping point 
between the prolongation of life and the severity of symptoms 
related to the disease itself or to the enduring complications of the 
treatment
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Patient and Social Aspects 
HTA Core Model contains 8 HTA Assessments
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EUnetHTA, 2016



Radiotheranostics HTA Cost Considerations
▲ TRNTs are currently seldom curative and often treat diseases that 

have already failed multiple lines of treatment, which themselves 
can irreparably damage normal tissues - are treatments for long-
term toxicities included in the costs?

▲ Longer survival with marked debility may be more expensive than 
premature death due to ongoing medical and hospice care costs

▲ Costs are not only medical expenses, but should also include the 
extra financial burdens of living with the disease for the patient and 
their family and the loss of income from premature death

▲ The time spent by caregivers has a direct impact on their own QOL 
and impacts productivity if they need to take time away from work
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The Funding, Development, and Processes of 
Theranostic Agent Development (R. Hicks, 2025)
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Radiotheranostics Costs

▲ Radionuclide and Radiopharmaceutical Development
▲ Commercialization
▲ Regulatory Approval of Novel Diagnostic and 

Therapeutic Radiotheranostic Agents
▲ Clinical Trials
▲ Clinical Implementation
• Facility, Equipment and Supplies 
• Staff
• Procedures
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Reimbursement?
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HTA Ethical Issues re Equity and Access –
Fair Distribution across Populations and Countries

▲ Equitable access to healthcare may require rationing of 
resources. As a consequence, individual patients may be 
denied optimal care 

▲ The larger the population of eligible patients, the greater the 
degree to which costs can be amortized over time. Such 
considerations work in favor of common cancers, like prostate 
cancer, but against rare malignancies, like NET
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