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Type 1 diabetes (T1D) is an autoimmune disease characterized by the dysfunction and/or 

destruction of the insulin-producing beta cells found in the pancreatic islets of Langerhans.1 New 

insights into the course of T1D have led to the realization that the disease progresses through 

distinct stages prior to the onset of symptoms, and the development of a new staging system for 

diabetes, which classifies a preclinical stage of the disease.2 We have also learned that autoimmunity 

occurs early in life, almost always leads to symptomatic disease, and that some immune therapies 

can alter the disease course.3 In an expert interview, Carla Greenbaum discusses the use of disease-

modifying therapies at an early pre-clinical stage of T1D.

Q:  How are new models for disease progression helping us 
understand the need for disease-modifying therapy in type 1 
diabetes?

One of the exciting findings after more than 35 years of research, studying people who will potentially 

develop diabetes, is that we now know that when we test people for antibodies and find people who 

have two or more of these antibodies, almost all of them will eventually develop T1D.4,5 This means 

that we can think of having two or more antibodies as being the start of the disease. For example, 

when we treat people with high blood pressure, we are treating them for the early signs of a disease 

that will lead to heart attack or stroke. In the same way, if we can treat people for T1D at this early 

stage, we can slow disease progression. We want to change the thinking to treating early disease 

rather than preventing disease.5 Unfortunately, we don’t have a name for this early disease stage but 

it is an autoimmune disorder that will almost inevitably lead to T1D.

Q:  What is the optimum time for intervention with 
disease-modifying therapies?

Most of the studies that have been done with disease-modifying therapies have enrolled people soon 

after their clinical diagnosis of disease.3 The aims of those trials have been to assess whether we 

can save more of the insulin-producing beta cells if we treat with disease-modifying therapies. We 

now have five therapies (teplizumab, rituximab, abatacept, alefacept and antithymocyte globulin, see 

question five) that proved that, for a while, we can save a patient’s remaining beta cells. If more of the 

beta cells are functioning, a patient will do better with their diabetes and there will be fewer concerns 

with long-term complications. The majority of the studies have been done in patients that already 

have clinical disease. The challenge is that preserving a patient’s beta cells does not make them feel 

any different, and so it is difficult for people to understand how intervening at that point is important. 
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By contrast, if we intervene early, when people have multiple antibodies 

but do not yet require insulin or have any symptoms of diabetes, we delay 

the development of clinical disease. This means not having to monitor 

blood sugar, not having to take insulin, and not having to be concerned 

about fluctuating blood sugar levels. One can consider therefore that the 

optimum time to take disease-modifying therapies is prior to diagnosis.

Q:  How important is screening relatives and 
disease modifying in people with type 1 
diabetes?

Once there is someone in your family with T1D, the risk of developing T1D 

among family members is 15 times greater than if you have no family 

members with disease.5 We know that genetics play an important role in 

the disease and by screening relatives we can identify people who will 

have multiple antibodies and will eventually progress to clinical disease if 

we don’t intervene. When we screen people, the vast majority of relatives 

will not have these antibodies, and this screening can be reassuring. 

However, among the people that do have multiple antibodies, whether or 

not they choose to take part in a clinical trial, one of the important benefits 

is that we can monitor these patients over time. By noting changes over 

time in glucose, we can detect the progression of T1D long before clinical 

symptoms occur. Often, by the time people are diagnosed they have 

very high blood glucose and a potentially fatal condition called diabetic 

ketoacidosis which can put them in hospital for several days. Participation 

in a screening program and regular monitoring will enable us to see the 

disease progressing long before these severe symptoms, and thus the 

onset of disease, when it does occur, is much milder and easier to control. 

To screen a family member, visit: trialnet.org

Q:  How does type 1 diabetes diagnosed in 
children differ from that diagnosed in adults?

Another benefit of all the research is that we understand more about the 

natural history of the disease. Most people think of T1D as a disease that 

begins in children but we now estimate that about half the people with T1D 

have disease onset as adults. Nonetheless, there are differences.5,6 At each 

disease stage, children progress faster, i.e., a child with multiple antibodies 

will progress to clinical disease at a faster rate than an adult, even if they 

still have the same antibodies. The same is true after diagnosis; children 

usually start with less of their natural insulin production left compared with 

adults and their rate of beta-cell loss is more rapid. At present we don’t 

understand why that is the case. It is important to know that both children 

and adults can get T1D, but characteristics are often different between 

the two.

Q:  What have been the most promising 
disease-modifying therapies for type 1 
diabetes to date?

It is very exciting to realize that we now have data from five clinical trials 

that have shown that these therapies can alter the disease course of T1D. 

These include an anti-T cell therapy called teplizumab,7 and anti-B cell 

therapy called rituximab;8 a therapy that interferes with the relationship 

between the two, post-stimulation blockade, called abatacept;9 a drug 

that interferes with a specific type of immune cell called memory cells, 

which is called alefacept;10 and the most recent study, which also has a 

positive result, was with antithymocyte globulin.11 Each of these therapies, 

when given to newly diagnosed patients, were shown to preserve insulin 

production, and in some cases, showed that insulin preservation can last 

for a long time. These therapies are very important and some are already 

being tested in early-stage disease. Type 1 Diabetes TrialNet is a National 

Institutes of Health-funded and JDRF-supported international clinical trials 

network that aims to bring disease-modifying therapies to individuals with 

T1D.5,12 In June 2019 TrialNet aims to announce results of the teplizumab trial 

for prevention of diabetes in relatives at-risk (NCT01030861). For further 

information, including videos from participants, frequently asked questions, 

and more, visit: trialnet.org

One of the most important messages is to recognize that these are all 

immune therapies because T1D is an autoimmune disease. The term 

diabetes only refers to the metabolic consequences but T1D is more 

similar to diseases like multiple sclerosis, Crohn’s disease, and rheumatoid 

arthritis. At present, T1D is one of the only autoimmune diseases that is 

treated solely with treatment for the symptoms, so this is an opportunity to 

bring diabetes to the status of other autoimmune diseases and use disease 

modifying therapies. 
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