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A new expression of diabetes: double diabetes

Insulin resistance and obesity, together with the presence of markers of pancreatic autoimmunity - namely,
autoantibodies to islet cell antigens - typically define this condition.

The incidence of both type 1 and type 2 diabetes has shown a rise, in parallel with a notable increase in the incidence
of a new expression of the disease in children and adolescents, with the characteristics of a mixture of the two types of
diabetes, and referred to as 'double diabetes'.

Pozzilli P., Buzzetti R., Trends Endocrinol Metab. 2007



Buzzetti R.,…,Pozzilli P. Diabetes Obes Metab 2020



Obesity affects large numbers of patients with
type 1 diabetes (T1D) across their lifetime, with
rates ranging between 2.8% and 37.1%

Patients with T1D and obesity are characterized
by presence of insulin resistance, high insulin
requirements, a greater cardio-metabolic risk
and an enhanced risk of developing chronic
complications when compared to normal-weight
people with T1D.

Obesity and type 1 diabetes



Drivers of overweight and obesity in people living with T1D

The drivers of weight gain in people with T1D are several and complex.

Mathieu C. et al., Lancet Diabetes Endocrinology 2021



Obesity is a complex multifactorial chronic
disease; besides unhealthy habits, other
exogenous factors such as the presence of altered
eating behaviour, eating disorders, short sleep
duration, chronic stress and other psychosocial
factors are implicated in its aetiology.

The trigger of the increasing prevalence of obesity
in T1D is the obesogenic environment.

Vilarrasa N et al., Diabetes, Metabolic Syndrome and Obesity: Targets and Therapy 2021

Causes of Increasing Prevalence of Obesity in 
T1D 



The vicious cycle of insulin-associated weight gain

Insulin replacement therapy is believed to be one of the biggest contributors to weight gain in T1D patients.

Weight gain associated with intensive insulin therapy increases insulin resistance, leading to increased insulin
dose requirement, which promotes further insulin-associated weight gain.

Mathieu C. et al., Lancet Diabetes Endocrinology 2021



Libman IM et al., Frontiers in Endocrinology, 2021

Obesity in Children and Adolescents With Type 1 Diabetes

Unlike T2D, where obesity is a
known risk factor, children with
new-onset T1D in the past were
not overweight at diagnosis and
traditionally thought to be thin.

With the increasing incidence of
both T1D and obesity, the
prevalence of overweight and
obesity in youths with T1D at
diagnosis has also increased.





Consequences of overlapping T1D and obesity complications

Ciężki S et al., Frontiers in Endocrinology 2022



Weight gain impacts cardiovascular event rates after 14 years of follow-up in the EDIC trial

At year 14 of EDIC, the cardiovascular event curves began to diverge in the intensive insulin therapy group only
through the 20-year follow-up.

A Cox proportional hazard model showed that after year 14, the cardiovascular events in the intensive insulin
therapy group (INT) with the most weight gain were significantly higher than the minimal weight gain group.

Corbin KD et al., Endocrine Reviews 2018



Preventing and treating excessive weight gain in people living with T1D

Many weight management
strategies for people living with
diabetes have been implemented for
T2D.

Whether or not these same
strategies are effective for people
living with T1D is unknown.

All approaches to weight loss
present specific difficulties for
people living with T1D:
Hypoglycaemia when fasting, cutting
carbohydrates, or during exercise.

Mathieu C. et al., Lancet Diabetes Endocrinology 2021



A review of potential adjuvant pharmacological therapies
to insulin in obese patients with T1D

Ciężki S et al., Frontiers in Endocrinology 2022



GLP-1 RA liraglutide as adjunct therapy in people living with T1D

Mathieu C. et al., Lancet Diabetes Endocrinology 2021



SGLT-2 inhibitors as adjunct therapy in people living with T1D

Mathieu C. et al., Lancet Diabetes Endocrinology 2021



Among patients with type 1 diabetes 

who were receiving insulin, the 

proportion of patients who achieved a 

glycated hemoglobin level lower than

7.0% with no severe hypoglycemia

or diabetic ketoacidosis was

larger in the group that received 

sotagliflozin than in the 

placebo group.

Garg SK,…,Pozzilli P. et al., NEJM, 2017

In TANDEM-3  Trial
Sotaglifozin in T1D
with mean BMI 28.6



Garg SK,…,Pozzilli P. et al., New Engl J Med, 2017

In TANDEM-3  Trial
Sotaglifozin in T1D
with mean BMI 28.6



Overweight and obesity are increasingly common in youth and adults with T1D, perhaps a
consequence of changing cultural practices surrounding diet, nutrition and exercise over the past
several decades.

Genetic risk and environmental factors may lead to coexisting features of type 1 and 2 diabetes, with
added implications for both pathogenesis and long-term health: Double Diabetes.

In the setting of widespread use of intensive insulin therapy, poor dietary choices and over-
treatment of hyperglycemia may both contribute to weight gain.

There is limited evidence for a beneficial effect of currently available adjuvant therapies apart from
lifestyle adjustments and SGLT2 inhibitors (off label). These all need further investigation for both
the delay of T1D and the prevention of complications in those patients with double diabetes.

Conclusions


