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Overview: See the cancer, treat the cancer 

Many cancer researchers believe theranostics have the potential to dramatically improve 
cancer care. The core premise of theranostics is as a two-step process: see the cancer (the 
“diagnostic” step) and then treat the cancer (the “therapeutic” step).  

In practice, however, developing a theranostic is a highly complex undertaking, requiring 
the assembly of several different components. The first is a targeting molecule, called a 
ligand, that can bind to specific proteins on cancer cells anywhere in the body. The second 
component is a chemical linker, which connects the targeting ligand to either of the last 
two components: either of two radioactive molecules.  

These radioactive molecules, known as isotopes, are often called theranostic pairs: one 
isotope allows doctors to nearly completely visualize the cancer throughout the body with 
standard imaging (e.g., PET/CT), whereas the second isotope emits radiation inside the 
cancer cells, killing them. In many ways, theranostics are the embodiment of what is often 
called “precision medicine.” Because a patient will only get the theranostic’s cancer-killing 
partner if the diagnostic partner is making their tumors “light up” on imaging. 

There are currently two theranostics approved to treat cancer in the United States, one for 
prostate cancer and one for neuroendocrine tumors. Many others have been developed 
and are being tested in laboratory studies or in small clinical trials. The challenges and 
technical considerations for researchers and companies working on theranostics are wide 
ranging, from the intricacies of developing and testing theranostics to the complex 
logistical and workforce needs associated with their use. 

The Stand Up To Cancer Innovation Summit convened leading experts across imaging, 
radiation oncology, nuclear medicine, basic science, and industry to identify priority areas 
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of opportunity for theranostics and to describe and discuss the barriers to 
advancing theranostics into the clinic and how to overcome them.  

Current use, ongoing research, major challenges 

Two presentations focused on the impact the FDA-approved theranostics, Pluvicto and 
Lutathera, have had on patient care. In the 4 years since its initial approval, Pluvicto has 
been an effective treatment for men with metastatic prostate cancer, shrinking tumors 
throughout the body with mostly mild side effects. Some patients’ tumors, however, have 
little to no response to the treatment, and even in those who have strong tumor responses, 
their cancer almost uniformly begins to start getting worse within a year or longer.   

In neuroendocrine tumors, Lutathera has been a particularly important advance for 
patients, helping many live longer without their cancer getting worse while dramatically 
improving their quality of life by decreasing their pain, fatigue, and other symptoms caused 
by the disease. 

Both presenters talked about potential promising ways to combine these therapies with 
other drugs, including immunotherapies, to improve their overall effectiveness. Clinical 
trials testing such combinations, in fact, have already been launched.  

Other presentations described research studies of several experimental theranostics (that 
is, they are not yet FDA approved) to treat a variety of cancers, including breast and 
gastrointestinal cancers.  

One presenter described updated findings from a small, SU2C-supported clinical trial of 
people with pancreatic cancer, with early results showing that the theranostics’ diagnostic 
component often identifies cancer in the body that was not detected using standard 
imaging agents. It also appeared to be very safe. The trial has now expanded to a treatment 
phase, with patients whose tumors “respond” during the diagnostic step able to receive 
treatment with the therapeutic radioisotope. 

Other presenters described the challenging technical aspects of theranostics, including 
the importance of the physical composition of their individual components. As one 
presenter explained, for example, subtle changes in the binding molecule, the linker, or the 
radioactive isotopes being used can dramatically affect how a theranostic behaves in the 
body.  

Other presenters detailed the systemic and hospital-level challenges, including those 
having to do with supply chains and the transport of radioactive isotopes, a shortage of 
health care workers with expertise in nuclear medicine and radiation oncology, and the 
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lack of specialized facilities in hospitals needed to offer these treatments (e.g., shielded 
treatment rooms). 

The path forward 

Group discussions raised a series of scientific and clinical questions that should be 
prioritized for further research. They also stressed the importance of collaborative efforts to 
address the operational and logistical barriers to advancing theranostics so that it can live 
up to its potential. 

Priorities included the need to better understand treatment resistance and how to tailor 
and optimize the radiation dose being delivered to tumors, the role of theranostics in 
people with earlier-stage cancers, and how to combine it with other types of treatments, 
including immunotherapies. 

There was strong agreement about the need to develop and recruit more researchers and 
clinicians with expertise in areas like radiation biology, radiopharmacology, and nuclear 
medicine. Global collaboration among researchers and funders was also cited as a high 
priority. 


