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This guidance provides the background of the EARL Theranostics certification for centres to become a 
EARL Qualified Theranostics Centre of Excellence (level 1 and 2), with a short description of the 
context and detailed instructions for submitting the required information.  
 
For support contact EARL via e-mail: earl@eanm.org  
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REVISIONS 
 

Date Version  Description of changes 
01Jul2024 1.0 Initial release 
29Sept2025 1.1 Level 2 release 
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INTRODUCTION  
 
The EANM has established a Theranostics Centre of Excellence (CoE) network to promote a 
harmonised, high-quality approach to theranostics across accredited institutions. These specialised 
centres, dedicated to delivering advanced, personalised theranostics procedures, serve the best interests 
of patients while also supporting other key stakeholders, including industry partners and regulatory 
bodies. 
 
Delivering optimal patient care is central to advancing personalised medicine. However, medical 
innovations must be rigorously validated by qualified experts within certified centres, in accordance 
with defined quality standards. A CoE must therefore offer a robust clinical service, encompassing a 
broad range of treatment options, cutting-edge technologies, and consistently high standards of care. 
Enroll now and be on the map as a Centre of Excellence for Theranostics. To view the currently enrolled 
EARL Theranostics Centres of Excellence in level 1 and 2, please zoom in on the map and click the pin 
for more details. 
 
The theranostics concept – using the same target for both imaging and therapy – has been a core principle 
of nuclear medicine since the 1940s, starting with iodine-131 (131I) in thyroid disease. Although early 
agents like 131I and yttrium-90 (90Y) radiolabeled anti-CD20 antibodies achieved strong outcomes in 
low-grade Non-Hodgkin Lymphomas1,2,3, they were largely replaced by non-radioactive therapies, 
mainly due to market dynamics and easier administrations. The success of iodine-based theranostics and 
the approval of [177Lu]Lu-DOTATATE for gastroenteropancreatic neuroendocrine tumours (GEP-
NETs), based on the NETTER-11 trial, have broadened the use of targeted radionuclide therapies 
(tRNT). Applications now extend to higher-incidence diseases like prostate cancer. The TheraP and 
VISION trials4,5 demonstrated that [177Lu]Lu-PSMA-617 significantly improves overall survival2 in 
metastatic castration-resistant prostate cancer (mCRPC), resulting in the approval of [177Lu]Lu-PSMA-
617 by FDA and EMA. 
 
While 177Lu-based tRNT is effective, response rates and long-term outcomes can still be improved.  Over 
the last years, a new generation of α-emitting tRNT agents has emerged. Several studies6,7,8,9,10,11,12 have 
demonstrated the efficacy of Targeted Alpha Therapy (TAT), particularly with [225Ac]Ac-DOTATATE 
and [225Ac]Ac-DOTATOC13,14 in β-refractory NET patients. Given that 18–32% of patients are resistant 
to β-emitting [177Lu]Lu-DOTATATE therapy15, TAT may serve as an adjuvant therapy. Similarly, in 
mCRPC [225Ac]Ac-PSMA has shown high efficacy in heavily pre-treated patients resistant to multiple 
prior therapies, including [177Lu]Lu-PSMA16,17,18,19,20,21,22,23. 
 
This growing evidence base has led to a surge in demand for theranostics procedures, presenting both 
challenges and opportunities for healthcare systems. Even in countries with a strong tradition in 
radionuclide theranostics, existing infrastructure may be insufficient24,25. Therefore, preparing for this 
demand from patients, physicians, and society, is essential. 
 
This guide supports stakeholders interested in registering their centre within EARL’s Theranostics 
Centre of Excellence network.  
 
The EARL Theranostics certification programme includes three levels: Qualified, Advanced and 
Educational Centre. Following the launch of Level 1 (Qualified), the Level 2 Advanced Theranostics 
Centre of Excellence is now available. 
 
 

https://accreditation.eanm.org/theranostics/
https://earl.eanm.org/theranostics/
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THERANOSTIC CERTIFICATION LEVEL 2 
 
This manual covers Level 2, focusing on centres with an established theranostic structure and aims to 
assess their capacity to deliver high-quality, integrated, and advanced theranostic services. Special 
attention is given to existing infrastructure, technical implementation, clinical integration, staffing levels 
and training, as well as compliance with applicable regulatory frameworks.  
 
As this certification programme is complementary to the existing EARL PET and SPECT certification 
programmes, participating centres are expected to already hold these relevant accreditations. 
Specifically, centres must hold a valid EARL PET/CT [¹⁸F] Standard 1 or 2 accreditation at the time of 
application. Centres must document sufficient procedure volumes, effective collaboration among 
nuclear medicine physicians, radiopharmacists, medical physicists, and technologists, and have 
structured staffing and training policies in place. Production of radiopharmaceuticals, when applicable, 
must comply with national regulations and good manufacturing practices. 
 
To qualify as a Level 2 Advanced Theranostics Centre of Excellence, applicants must also meet a set of 
more stringent clinical and structural requirements. The centre must include at least one board-certified 
nuclear medicine physician, or equivalent, according to national legislation. All staff involved in 
theranostic activities must be up to date with continuing education, in compliance with national 
regulations. In terms of infrastructure, direct access to PET/CT or PET/MRI systems on-site is not 
mandatory, provided a formal collaboration is established with another institution that offers these 
imaging modalities. However, access to a SPECT/CT system is essential, and systems limited to organ-
dedicated imaging do not fulfil this requirement. Furthermore, a minimum volume of 250 
administrations per year across all theranostic therapies is required. 
At least one radionuclide calibrator must be available on site, although traceability to a national standard 
is not mandatory. The clinical practice of the centre must reflect sufficient diversity and experience. 
Applicants must document the routine treatment of at least two different malignancies, using two 
different radiopharmaceuticals and two different radionuclides. 
 
This certification step will identify centres prepared to meet more advanced expectations in clinical 
theranostics and will serve as a foundation for further qualification, including possible participation in 
future educational and research initiatives under Level 3 certification. 
 
The next section provides an overview of the theranostic procedures considered within the scope of 
Level 2 certification. It is followed by a summary of relevant EU regulatory aspects and an outline of 
the quality and safety domains assessed during the certification process, beginning with patient 
stratification. 
 
 
THERANOSTIC PROCEDURES 
Below are listed the most established, new, and emerging theranostic procedures which can be covered 
by an EARL Qualified Theranostics Centre of excellence. 
 
Thyroid disease 
[131I]-based treatment for managing and treating benign thyroid disease and thyroid cancer26,27 

§ Therapeutic radiopharmaceutical: [131I]NaI 
§ Diagnostic procedure: [99mTc]Tc- or [123I]I-scintigraphy or [124I]I-PET 
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Neuroendocrine tumours 
• [131I]-based treatment for managing unresectable, locally advanced or metastatic28 

pheochromocytoma, paraganglioma or neuroblastoma requiring systemic anticancer therapy, with 
the suitability for treatment confirmed 
§ Therapeutic radiopharmaceutical: [131I]mIBG 
§ Diagnostic procedure: [131I]I-SPECT/CT 

 
• Peptide Receptor Radionuclide Therapy (PRRT)29 targeting the somatostatin type 2 receptor 

(SSTR2), which is overexpressed on the membrane of neuroendocrine tumour (NET) cells 
§ Therapeutic radiopharmaceutical: [177Lu]Lu-DOTATATE (Lutathera, Novartis), which has 

been approved by the European Medicines Agency (EMA, 2017) and American Food and Drug 
Administration (FDA, 2018) as PRRT for patients with gastroenteropancreatic neuroendocrine 
tumours (GEP-NETs) overexpressing SSTR2 who have metastatic disease and therefore are not 
eligible for surgery or other SSTR targeting ligands for the same indication (e.g. [177Lu]Lu-
DOTATOC, [177Lu]Lu-DOTANOC). Additionally, other SSTR2 agonists and antagonists being 
employed for PRRT, labeled with other beta emitters like 161Tb or 90Y or with alpha emitters 
like 225Ac. 

§ Diagnostic procedure: PET imaging with the corresponding 68Ga or 18F labeled SSTR2 
(ant)agonist 

 
Prostate cancer 
PSMA (prostate-specific membrane antigen) radioligand therapy (PRLT)30 targeting PSMA that is 
overexpressed on the membrane of prostate cancer cells.  

§ Therapeutic radiopharmaceutical: [177Lu]Lu-PSMA-617 (Pluvicto, Novartis), which has been 
approved by the FDA (2022) and EMA (2022) as PRLT for patients with progressive, PSMA-
positive metastatic castration-resistant prostate cancer (mCRPC) or other PSMA-targeting 
radioligands (e.g. PSMA-I&T) for the same indications. Additionally, PSMA labeled with other 
beta emitters like 161Tb or alpha emitters like 225Ac is employed for PRLT 

§ Diagnostic procedure: PET imaging with the corresponding 68Ga- or 18F-labeled PSMA ligands. 
 
Liver disease 
Radioembolization treatment with intra-arterial radioactive compounds of liver cancer and liver 
metastases, including hepatocellular carcinoma and liver metastatic colorectal cancer. 

§ Therapeutic radiopharmaceutical: Resin or glass microspheres labelled with 90Y or alternatively 
166Ho-microspheres. 

§ Diagnostic procedure: pre-treatment intra-arterial 99mTc-labelled albumin macroaggregated 
albumin1 (99mTc-MAA) scintigraphy to quantify potential liver-lung shunting and exclude 
reflux to bowel, stomach or pancreas. For 166Ho-microspheres radioembolization, 
administration of a scout dose of 166Ho-microspheres can be considered as it is safe and more 
accurate for the calculation of the lung shunt fraction when compared to 99mTc-MAA 

 
Bone metastases 
• Alpha therapy of bone metastases in patients with metastatic castration-resistant prostate cancer and 

no known visceral metastatic disease 
§ Therapeutic radiopharmaceutical: [223Ra]Radiumdichloride 
§ Diagnostic procedure: 99mTc-labeled radiopharmaceuticals for bone scan, or [18F]-Fluoride-

PET/CT with evidence of bone metastases and cross-sectional imaging of thorax and abdomen, 
e.g. with CT/MR or hybrid PET/CT or PET/MR (possible tracers: [18F]-Fluorethylcholine, 
[11C]-Choline, and [68Ga]-PSMA) 

• Beta therapy of bone metastases in cancer patients 
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§ Therapeutic radiopharmaceutical: bone-seeking beta-emitting radiopharmaceuticals such as 
strontium-89 (89Sr) or samarium-153 (153Sm) lexidronam (153Sm-EDTMP), both approved 
in EU and US and phosphorus-32 (32P) sodium phosphate, only approved in US. 

§ Diagnostic procedure: bone scan or [18F]-Fluoride-PET/CT  
 
EU REGULATIONS 
Institutions applying for the EARL Theranostics registration must comply with all relevant local 
regulations. Where national rules are absent, adherence to the International Basic Safety Standards 
(BSS)31 by the International Atomic Energy Agency (IAEA)32 is recommended. The European 
Commission Directive 2013/59/EURATOM33 for EU countries, transposed into national law by the 
Member States, incorporates BSS and ICRP recommendations and sets binding requirements for all 
exposure situations relevant to theranostic centres.  
 
Chapter VII on medical exposure highlights the need to balance diagnostic or therapeutic benefits 
against the individual detriment, while considering alternative techniques with lower or no radiation 
exposure (Article 55). Therapeutic exposures shall be as low as reasonably achievable and consistent 
with the intended radiotherapeutic purpose, while doses to non-target volumes and tissues shall be 
minimised (Article 56). Also, the different levels of involvement by a medical physics expert (MPE) are 
described (Article 58), with close involvement necessary for non-standardised radiotherapeutic nuclear 
medicine practices. 
Operating a theranostic centre requires a radioactive material license (RAM) granted by national 
authorities, covering both diagnostic and therapeutic radiopharmaceutical use, as defined in ICRP 
Publication 10534. Obtaining this license requires adequate infrastructure, trained personnel (physicians, 
technologists, nurses, radiation safety officer, MPE), radiation protection measures, and procedures for 
managing discharged patients and radioactive waste, tailored to the diagnostics and therapies applied. 
 
ADMINISTRATION OF RADIOPHARMACEUTICALS 
Accurate quantification of the administered radioactivity is essential and relies on radionuclide 
calibrators traceable to primary standards35,36,37.  
A robust quality assurance (QA) and quality control (QC) programme ensures reliable, safe and 
reproducible equipment operation and proper clinical administration of radiopharmaceuticals9,38,39. 
Acceptance testing after installation must confirm compliance with performance specifications and 
establish a QC baseline. QC types and frequency should follow national guidelines.  
 
Theranostic compounds must be administered with adequate shielding to avoid undesirable beta and 
gamma irradiation and to minimise the risk of contamination, e.g. by using hybrid shielding consisting 
of layers of polymethyl metacrylate (PMMA) and lead/tungsten. A syringe is prepared with the 
therapeutic agent, and the qualified operator administers the drug via correctly placed and patent 
intravenous access. This is followed by flushing with saline. For agents such as PSMA ligands, bolus 
administration is not required. Alternatively, semi- or fully automated infusion pumps are recommended 
to reduce staff radiation exposure.  
 
RADIATION PROTECTION  
Effective radiation protection requires appropriate shielding of syringes, vials, waste and storage 
containers to reduce external exposure to staff, the public and patients. After administration of the 
radiopharmaceutical, patient isolation may be necessary depending on local regulations and the 
radiopharmaceutical used. Shielding needs vary by type of radiation and may include PMMA boxes, 
lead/tungsten shielding, or concrete bunkers. All infrastructure must comply with national regulations 
and be in place before use. 
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A formal radiation risk assessment must be documented, using methods such as Failure Mode and 
Effects Analysis (FMEA) or Fault Tree Analysis (FTA), to demonstrate the adequacy of protective 
measures. U.S. centres must also comply with NRC and state-specific regulations. 
 
Among the most widely used theranostic radionuclides is 177-lutetium [177Lu], which emits beta 
particles with half-life of 6.7 days. Depending on the production route, small quantities of metastable 
lutetium-177 (177mLu) with a half-life of 161 days may be present in the final compound. In this case, 
177mLu may account for approximately 0.02% of the total amount of 177Lu in the final 
radiopharmaceutical. This requires special consideration in terms of storage and disposal of waste 
depending on local regulations.  
 
STORAGE OF RADIOPHARMACEUTICALS  
Radiopharmaceuticals must be stored securely controlled environments (such as refrigerated or frozen), 
with access limited to authorised personnel. Storage facilities must ensure protection against theft, fire, 
and chemicals hazards. Transport and movement of radioactive materials to, from, and within the 
hospital must be carefully documented so that any radioactive material can be tracked from source to 
final use and disposal.  
 
RADIOACTIVE WASTE  
Radioactive waste containing short-lived radioisotopes (half-life of less than 100 days) must be stored 
for decay prior disposal. “Clearance is the removal of radioactive material from regulatory control 
provided that the radionuclide concentrations are below specific clearance levels”40.  
  
EARL FEEDBACK  
Information about the theranostics certification acceptance or rejection is provided via email. If the 
certification is granted, your site’s name, address and department head and primary contacts will be 
listed on EARL’s website in the Theranostics Centres of Excellence network. You will receive via email 
a certificate and signet. The certificate contains your institution name, the department, therapies 
provided for the respective year.  
 
The certification signet will be provided via email as soon as the certification has been granted. You are 
allowed to use the certification signet (see an example below) on your correspondence and website.  
 

 
 

If the certification is not granted for the respective level, our team will discuss with you the reasons and 
provide detailed feedback on the necessary steps to achieve the certification.  
 
ENROLLMENT SUBMISSION TIMELINES 
There are no specific timelines for certification enrollment. However, the renewal period is 01-31 
March. Initial feedback on the enrollment status is provided within one month of the full data 
submission, and a notification that the application process has started.  
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Yearly renewal is required. The above timelines are applicable to renew your institution’s EARL 
Theranostics certification. Delinquency to submit the renewal form will result in suspension of the 
certification.  
 
CERTIFICATION ON HOLD  
Please submit enrollment/renewal form on time as noted above in the timelines section. If the deadlines 
are disregarded, your certification is no longer active. Re-entry into the certification programme is 
possible as soon as you are able to fulfil these requirements again.  
 
CERTIFICATION FEE  
The fee for the theranostics certification programme is per calendar year per site (regardless of when the 
process starts within the calendar year), covering the costs for the initial certification procedure and 
maintaining the status of an EARL Theranostics Centre of Excellence. For Level 1 there is no fee. A fee 
of € 1,000.00 net applies for Level 2 certification. For up-to-date information of the fee, please check 
the EARL web site under Theranostics certification fees. EARL will send you an invoice via email 
specifying an invoice number. Please reference the invoice number when transferring the payment. 
 
The accreditation fee needs to be transferred to the following account: 
ERSTE Bank 
Bank code: 20111 
IBAN: AT90 2011 1828 5173 8400 
BIC: GIBAATWWXXX 
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