
Overweight and Obesity in Adults with Type 1
Diabetes: A Growing Challenge

Klobučar, Sanja; Detel, Dijana; Igrec, Miljenka; Bergoč, Ajda; Rahelić,
Valentina; Rahelić, Dario

Source / Izvornik: Diabetology, 2024, 5, 234 - 245

Journal article, Published version
Rad u časopisu, Objavljena verzija rada (izdavačev PDF)

https://doi.org/10.3390/diabetology5030018

Permanent link / Trajna poveznica: https://urn.nsk.hr/urn:nbn:hr:184:674956

Rights / Prava: Attribution 4.0 International / Imenovanje 4.0 međunarodna

Download date / Datum preuzimanja: 2024-11-22

Repository / Repozitorij:

Repository of the University of Rijeka, Faculty of 
Medicine - FMRI Repository

https://doi.org/10.3390/diabetology5030018
https://urn.nsk.hr/urn:nbn:hr:184:674956
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://repository.medri.uniri.hr
https://repository.medri.uniri.hr
https://www.unirepository.svkri.uniri.hr/islandora/object/medri:9060
https://dabar.srce.hr/islandora/object/medri:9060
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Sanja Klobučar 1,2,*, Dijana Detel 3 , Miljenka Igrec 4, Ajda Bergoč 5, Valentina Rahelić 6,7,8

and Dario Rahelić 9,10,11
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5 Faculty of Medicine, University of Rijeka, Brace Branchetta 20, 51000 Rijeka, Croatia; abergoc@student.uniri.hr
6 Department of Nutrition and Dietetics, University Hospital Centre Zagreb, 10000 Zagreb, Croatia;

valentina.rahelic@kbc-zagreb.hr
7 Department of Dietetics, Nutrition and Analitycs Tehniqnes, University of Applied Health Sciences,

10000 Zagreb, Croatia
8 Department of Food Technology, University North, 48000 Koprivnica, Croatia
9 Vuk Vrhovac University Clinic for Diabetes, Endocrinology and Metabolic Diseases, Merkur University

Hospital, 10000 Zagreb, Croatia; dario.rahelic@gmail.com
10 School of Medicine, Catholic University of Croatia, 10000 Zagreb, Croatia
11 School of Medicine, J.J. Strossmayer University of Osijek, 31000 Osijek, Croatia
* Correspondence: sanja.klobucar@uniri.hr

Abstract: The prevalence of obesity in adults with type 1 diabetes is increasing and reflects the rates
of the general adult population. The coexistence of overweight or obesity and type 1 diabetes poses a
major challenge to effective glycemic and weight management. In addition, individuals living with
T1D and overweight or obesity are at greater cardiometabolic risk and are more prone to develop
chronic complications in comparison to normal weight individuals with type 1 diabetes. Although
obesity represents a growing challenge in the type 1 diabetes population, awareness of this issue
is still low. This review provides a summary of current data on prevalence trends, causes, current
strategies, and challenges in managing obesity in adults with type 1 diabetes.
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1. Introduction

Obesity is defined as a complex and multifactorial disease, characterized by the
excessive accumulation of body fat. It is a significant public health concern worldwide
due to its high prevalence and association with various health complications [1,2]. The
prevalence of obesity has been steadily increasing over the past few decades [3,4]. This
rising trend is observed in developed as well as developing countries. Factors such as
changes in eating habits, sedentary lifestyles, and genetic predisposition contribute to
this rise. Obesity has far-reaching clinical consequences, affecting various organ systems
and increasing the risk of numerous chronic diseases [4,5]. Adiposity, particularly excess
visceral fat, contributes to insulin resistance and increases the probability of developing
type 2 diabetes (T2D) [6].

The association between obesity and type 1 diabetes (T1D) is complex and not as
straightforward as the relationship between obesity and T2D. T1D is an autoimmune
disease in which the body’s immune system attacks and destroys the insulin-producing cells
in the pancreas, resulting in insulin deficiency and a lifelong need for insulin replacement
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therapy. It is believed that psychosocial factors, lifestyle, behavior, insulin replacement
therapy, and fear of hypoglycemia contribute to the development of obesity, in addition to
independent factors such as duration of disease, sex, and age. Regarding all of these factors,
it is still not clear if weight control strategies for T2D are also valid for T1D, as people with
T1D could experience difficulties such as hypoglycemia during exercise, the restriction
of dietary carbohydrates, and fasting [7]. Therefore, it could be challenging to achieve
weight management goals in T1D in contrast to T2D, where all strategies are focused on
double-digit weight loss as an important step in obesity and T2D and treatment [8]. In
2022, worldwide, there were 8.75 million people living with T1D. Around 17% of them
were under 20 years of age. Furthermore, there were 530,000 newly diagnosed cases of T1D
among all age groups in 2022 [9]. Annually, the incidence of T1D has increased globally
by 2.8% and in Europe by 3.9%. In a national sample of the U.S., researchers found that
62% of adults with T1D were overweight or obese in comparison to 64% of those without
diabetes and 86% with T2D [10,11]. Unlike T2D, obesity is not a common risk factor for
developing T1D. In fact, T1D is more often associated with lower body weight or normal
weight at diagnosis. Historically, people with T1D, compared to the general population,
have been thought to have lower rates of obesity. However, obesity is more prevalent in
people with T1D than previously thought [12,13].

The coexistence of overweight or obesity and T1D represents a huge challenge for
effective weight and glycemic management. Furthermore, individuals living with T1D and
overweight or obesity are at greater cardiometabolic risk and more prone to the develop-
ment of chronic complications compared to normal-weight patients with T1D [14,15]. Also,
higher impendence of cancers such as liver, pancreas, stomach, colon, esophagus, lung,
thyroid, ovarian, and endometrial cancers was reported in people with T1D. Additionally, a
study conducted on 9000 cancers in patients with T1D showed a 17% higher risk in women
and a 15% higher risk in men with T1D [16,17]. Although obesity in T1D represents a
growing challenge, awareness on this issue is still low.

In the present review, we will summarize current data on prevalence trends, causes,
current strategies, and challenges in the management of obesity in individuals with T1D as
an important step in establishing an effective and safe evidence-based approach.

2. Epidemiology of Obesity in Adults with Type 1 Diabetes

Several recent studies have shown that rates of obesity in adults with T1D are increas-
ing and reflect rates of the general adult population. Wallace and co-investigators examined
data from 4060 people with T1D from the Geisinger Health System in Pennsylvania be-
tween 2004 and 2018 and found that 37% of people with T1D had obesity [18]. Moreover,
over time, the prevalence of obesity in adults with T1D has increased (from 32.6% in 2004
to 36.8% in 2018).

In Israel, female T1D patients aged 18–25 years, compared with healthy Israeli women
in the same age group, were significantly overweight, at 26.3% versus 7.8%, respectively.
Among men in all age groups, there was no difference, compared with healthy men in the
general population, in the prevalence of overweight and obesity [19]. In a large sample
of 20,985 T1D patients (mean age 38.6 years) involved in the Swedish National Diabetes
Registry during 1998–2003, the prevalence of overweight and obesity was 35.1% and 8.9%,
respectively [20].

Significantly higher rates of obesity were found in a US cohort (age 35–67 years)
and an Australian cohort (age 30–75 years), in which 35.9% and 37.1% of adults with
T1D had obesity, respectively [21,22]. Data from the Pittsburgh Epidemiology of Diabetes
Complications (EDC) study, with 18 years of follow-up, demonstrated that the prevalence
of overweight in T1D adults increased by 47%, while the prevalence of obesity increased
seven-fold, representing a faster rise than in the general population [23].

Overall, these studies show a worryingly high prevalence of obesity among individuals
with T1D.
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As the prevalence of global trends in obesity and T1D are rising in many developed
and developing countries, the priorities of national policy agendas should be intervention
and prevention programs as tools to avoid the continuous increase in obesity and therefore
to ensure the health of the global population [24,25].

3. Mechanisms Linking Type 1 Diabetes and Obesity

The interactions between obesity and autoimmune processes are a growing area of
research. It has been established that adipose tissue produces a variety of adipokines
involved in the regulation of numerous physiological functions, including the immune
response. Lately, autoimmune diseases have experienced a significant increase in Western
countries, following the same trajectory as obesity. Obesity appears to be an important
factor contributing to the onset and progression of autoimmune diseases [26].

More than 75,000 women participated in a large, prospective study with long-term
follow-up as part of the Danish National Birth Cohort to assess the risk of developing
autoimmune diseases in relation to weight status [27]. The study found that the risk of
autoimmune disease was increased by 27% in women with obesity compared with normal-
weight women, with the strongest levels of evidence supporting an increased risk of T1D
(HR 2.67) and sarcoidosis (HR 3.59).

There are several feasible mechanisms that could explain the connection between obe-
sity and T1D. Two decades ago, the accelerator hypothesis postulated that excess adiposity
increases insulin resistance, resulting in glucotoxicity, which accelerates β-cell apoptosis
and increases immunogenicity in vulnerable individuals, leading to overt diabetes melli-
tus [28]. Accordingly, T1D and T2D are both disorders of insulin resistance, representing
two extremes of the diabetes spectrum. The overload hypothesis states that in the context
of triggered autoimmunity, obesity-associated insulin resistance leads to β-cell overload,
accelerating their apoptosis and immune system damage [29,30]. Therefore, both hypothe-
ses identify three processes that variably accelerate the loss of β-cells through apoptosis:
obesity, insulin resistance, and autoimmunity. Obesity is believed to be the main driver for
the rising incidence not only of T2D but also of T1D. In people with islet autoimmunity,
obesity accelerates the development of T1D. In addition, an unhealthy lifestyle, supported
an obesogenic environment, obviously contributes to the growing incidence of both types
of diabetes. The 21st-century lifestyle promotes the consumption of highly energy-dense
foods, larger portions, less physical activity, and more sedentary behavior. As a result,
people are gaining weight more easily than ever before, making obesity one of the most
common chronic diseases worldwide. Likewise, current dietary guidelines propose a flexi-
ble approach to carbohydrate intake in accordance with intensive insulin therapy. Although
these guidelines are designed to facilitate greater flexibility around dietary choices, they
may lead to the intake of high-calorie foods and potentially unhealthy dietary patterns that
are contributing to the high prevalence of obesity and metabolic syndrome in subjects with
T1D [31]. Moreover, some animal and human studies have been conducted to investigate
the altered gut microbiome in obesity as an important environmental modulator of sus-
ceptibility to diabetes [32,33]. These studies have demonstrated an association between
the gut microbiome and β-cell autoimmunity. Although an association has been observed,
the exact mechanism of how the gut microbiome interacts with host immunity, induces
antigen-specific pathogenic T cells, and modulates β-cell autoimmunity in the context of
T1D is not yet fully understood.

To add another layer of complexity to the connection between obesity and T1D, insulin
itself is known to stimulate lipogenesis, inhibit protein catabolism, and slow basal metabolic
rate. Combined with the non-physiologic route of exogenous insulin delivery bypassing
the portal vein circulation, this is likely related to weight gain in individuals treated with
insulin. Furthermore, insulin therapy itself may exacerbate the state of insulin resistance.
Therefore, increasing insulin doses often appears to be necessary to maintain glycemic
control, leading to a vicious cycle of insulin resistance and weight gain. It has been shown
that patients treated with insulin gain an average of about 5 kg in body weight [34].
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There is a growing body of evidence that gastrointestinal hormones play a significant
role in energy homeostasis and food intake. In addition to insulin, the secretion of other
islet hormones such as amylin and glucagon is also impaired in T1D patients. Consequently,
in addition to dysglycemia, this may as well be related to alterations in appetite and satiety
regulation, contributing to weight gain [35].

4. Pathophysiology of Obesity in Type 1 Diabetes

Genetic predisposition and environmental factors such as a sedentary lifestyle and
unhealthy eating habits can contribute to the development of obesity in patients with
type 1 diabetes. High-calorie intake can contribute to obesity in patients with type 1
diabetes, especially if insulin doses are not adjusted appropriately. Different factors such as
insulin dosing and fear of hypoglycemia during exercise can contribute to inactive lifestyles.
Additionally, some patients with type 1 diabetes have comorbidities or chronic diabetic
complications that limit their ability to engage in physical activity [36]. Stress, anxiety,
depression, and other mental disorders can also affect eating behaviors and contribute
to weight gain in patients with type 1 diabetes. Some patients with type 1 diabetes may
develop so-called “double diabetes”, a condition where features of both type 1 and type
2 diabetes are present. This can occur due to insulin resistance, which is commonly
associated with obesity. It is well known that higher doses or frequent exogenous insulin
administration can lead to weight gain. Insulin therapy can promote weight gain through
several mechanisms: anabolic effects, inhibition of lipolysis, and appetite stimulation.
Insulin is an anabolic hormone that promotes the storage of glucose and fats within cells
and inhibits lipolysis, which can promote fat storage and weight gain [37,38]. Finally, some
individuals may experience increased hunger and appetite due to insulin therapy. The
pathophysiology of obesity in type 1 diabetes is multifactorial, so managing both conditions
requires a multifactorial and often multidisciplinary approach that addresses each of these
factors through a combination of lifestyle modifications, medical treatment, occasionally
surgical treatment, and psychological support [36].

5. The Risk of Diabetic Complications in Individuals with Type 1 Diabetes and Obesity

The adverse effects of obesity in the T1D population are not well studied, although
the accumulating evidence suggests that it contributes to adverse health outcomes, just like
in the general population and in individuals with T2D [36]. Adding excess adiposity on
top of T1D contributes to a higher risk of developing more severe diabetic complications
earlier in the course of the disease, as well as the possibility of additional obesity-related
complications. With obesity, just like the rest of the population, individuals with T1D may
develop insulin resistance, visceral fat, dyslipidemia, fatty liver disease, and other features
of metabolic syndrome that put them at a higher risk of cardiovascular disease (CVD) and
other chronic non-communicable diseases [39,40].

Besides insulin resistance and CVD, frequent complications in the obese T1D popula-
tion are microvascular complications, arterial hypertension, dyslipidemia, non-alcoholic
fatty liver disease (NAFLD), obstructive sleep apnea, and psychosocial disorders. While
type 1 diabetes is primarily characterized by insulin deficiency, obesity can lead to insulin
resistance, which can worsen glycemic control and increase the risk of long-term com-
plications such as nephropathy, neuropathy, and retinopathy. NAFLD, associated with
insulin resistance and metabolic syndrome, can progress to non-alcoholic steatohepatitis
(NASH), cirrhosis, and hepatocellular carcinoma. Furthermore, obesity is one of the ma-
jor risk factors for obstructive sleep apnea, which is associated with an increased risk of
cardiovascular disease [41].

However, while a lot of emphasis has been placed on CVD in T2D, CVOTs in the T1D
population are lacking. The current European Society of Cardiology Guidelines on the
management of CVD in patients with diabetes are designed to guide the prevention and
management of the manifestations of CVD in patients with diabetes, focusing primarily on
T2D population [42].
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Moreover, obesity in patients with T1D increases the risk of the development of heart
failure (HF) and HF-related death. A 16-year Finnish cohort study has shown that in adults
with T1D, central obesity has a stronger association in comparison with general obesity
with the risk of hospitalization or death due to HF. In addition, it has been suggested that
the waist-to-hip ratio (WHR) as an indicator of central obesity may be considered as a
screening tool to identify individuals with T1D at high risk for HF [43]. A nationwide
population-based Swedish study of 26,125 patients with T1D followed for a median of
10.9 years found that the risk of major CVD, HF, CVD death, and mortality increased with
increasing BMI, with associations being more pronounced in men than in women. Contrary
to the effects of glycemic control and other cardiovascular risk factors, the risks caused by
obesity appeared modest but higher than in normal-weight subjects [44].

Likewise, it has been shown that obesity is a risk factor for the development of
microvascular complications in individuals with T1D. An Australian study in a sample
of 501 adults with T1D demonstrated that BMI > 30 kg/m2 increased the risk of the
development of diabetic retinopathy, independently of glycemic control compared to
normal weight patients [45]. Several studies have highlighted a strong association between
obesity and diabetic kidney disease (DKD) in T1D. UK National Diabetes Audit data, which
included a total of 58,791 T1D patients, demonstrated that patients with T1D and DKD
were up to twice as likely to have obesity when compared to T1D patients with normal
renal function [46].

A recent study including a US cohort of adults with T1D and T2D in a large healthcare
system showed that obesity was associated with an increased likelihood of low eGFR in
T1D (adjusted odds ratio = 1.52) [18]. Furthermore, after age was accounted for, the burden
of DKD in T1D exceeded that of T2D, indicating the need for increased vigilance and the
evaluation of renal protective medications in T1D.

It is well documented that psychosocial disorders are more common in obese people
and also that obesity has a significant psychosocial impact on patients with type 1 diabetes.
Psychosocial factors can negatively affect self-care behaviors, glycemic control, and overall
quality of life in obese patients with type 1 diabetes [47].

6. Obesity Management Strategies in Adults with Type 1 Diabetes
6.1. Lifestyle Interventions

Diet, behavioral modifications, and regular physical activity are essential components
of all diabetes and obesity management strategies. There is extensive research and expert
consensus on how to manage individuals with T2D and obesity through lifestyle interven-
tions. However, the optimal nutritional approach to weight management and metabolic
control remains controversial. A variety of dietary patterns are acceptable for the manage-
ment of diabetes, all of which emphasize the consumption of non-starchy vegetables and
whole foods over highly processed foods and encourage patients to minimize their intake
of refined grains and added sugars [48]. Current American Diabetes Association (ADA)
Standards of Medical Care highlight that in patients with T2D, weight loss can be achieved
through a hypocaloric diet with a macronutrient composition and eating pattern based on
the individual’s medical status, preferences, and food availability [49].

Current guidelines lack evidence to address the most appropriate weight management
strategies in adults with T1D. Randomized controlled clinical trials evaluating nutritional
approaches to optimize weight management in T1D have not been conducted. Individuals
with T1D and obesity may benefit from eating plans that are lower in total carbohydrate
and glycemic index and higher in fiber and lean protein content [50].

Even though considered the “gold standard” for dietary patterns, in T1D, there is
insufficient evidence of Mediterranean diet intervention. A 6-month trial that randomized
patients with T1D and metabolic syndrome to a non-calorie-restricted Mediterranean
diet versus a low-fat diet, showed similarly beneficial results on waist circumference,
anthropometric and metabolic outcomes, with both dietetic approaches [51]. Likewise, the
ACTION Study Group evaluated, in young adults with T1D and overweight or obesity, the
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effect of a hypocaloric low carbohydrate, hypocaloric moderate low fat, and Mediterranean
diet without calorie restriction on body weight and glycemia. Three months of the diet,
irrespective of macronutrient distribution or caloric restriction, resulted in weight loss
while improving or maintaining HbA1c levels without increasing the risk of hypoglycemia
in adults with T1D [52]. Although low-carbohydrate (<130 g carbohydrate/day) and
ketogenic diets (<55 g carbohydrate/day) are very popular for weight loss in the populace
with obesity and T2D, there is limited evidence of their use in T1D as some concerns have
been expressed mainly regarding the risks of hypoglycemia and DKA [31,53].

For weight loss, individualized dietary plans should support calorie reduction by
employing the use of appropriate portion sizes and behavioral interventions as part of a
lifestyle program, with appropriate modifications in the medication schedule to minimize
associated adverse effects such as weight gain and hypoglycemia. The occurrence of hypo-
glycemia and its compensatory overeating is one of the main barriers to diet interventions
in T1D. Therefore, education is mandatory to properly adjust insulin doses alongside carbo-
hydrate intake to prevent hypoglycemia. Further research on nutrition-based interventions
in patients with T1D and obesity is warranted.

The benefits of regular physical activity in obesity and T1D management are well
established [54]. Regular physical activity promotes weight loss and has a positive effect
on the cardiovascular system, reducing visceral body fat and increasing insulin sensitivity,
which in turn helps maintain normal blood glucose levels [55]. In general, adults with
obesity are recommended to exercise at least 150 min per week at moderate to vigorous
intensity and to do two or three sessions of resistance training per week. For younger and
more physically fit individuals, shorter-duration sessions of vigorous intensity or interval
training may be sufficient. Although the metabolic benefits of exercise are striking, the
effects are short-lived and wear off within 48 to 96 h. Thus, a continuous exercise program
is required to maintain the favorable metabolic milieu that exercise can provide.

Physical activity and exercise recommendations in individuals with T1D and obesity
should be tailored to meet the specific needs of an individual, including the challenges
related to blood glucose management during exercise and the presence of diabetes-related
complications. A usual obstacle to weight management in T1D is a reluctance to engage in
exercise for fear of hypoglycemia that can take place during, after, or overnight following
exercise [56]. Healthcare professionals generally provide limited guidance on insulin dosing
and carbohydrate adjustments to maintain stable blood glucose levels during exercise. Thus,
it is important to be adequately educated on strategies to reduce the risk of hypoglycemia.
Besides frequent glucose monitoring, additional carbohydrate intake and/or reductions
in insulin are typically required to prevent hypoglycemia during and after prolonged,
predominantly aerobic exercise. For low- to moderate-intensity aerobic activities lasting
30 to 60 min undertaken when circulating insulin levels are low (i.e., fasting conditions),
~10–15 g of carbohydrate is recommended to prevent hypoglycemia. After exercise, the
decrease in the long-acting insulin doses by ~20–30%, and 50% of bolus (or in the case of
insulin pumps, the reduction in basal rate by ~10–50% and 25–75% of bolus or even its
suspension for 1–2 h prior to and during exercise) may limit hypoglycemia [57].

Psychological assessment and cognitive behavioral therapy involving specific, at-
tainable, and relevant goal setting; an approach to problem-solving; stress reduction;
self-monitoring of food intake and exercise; stimulus control; social support; and education
should be integrated into the routine clinical management of obesity in T1D. In the context
of a structured weight intervention program, these behavioral interventions have proven to
be beneficial. A retrospective matched cohort study indicated that patients with T1D and
obesity who participated in an intensive multidisciplinary weight management program
achieved significant weight loss and a significant reduction in daily insulin dose after
one year compared with standard treatment [58]. Weight loss was associated with an
improvement in glycemic control compared with baseline.
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6.2. Pharmacotherapy

Currently, adjunctive antihyperglycemic pharmacotherapy is not indicated for individ-
uals with T1D. However, there is evidence that in select individuals with T1D and excess
adiposity, certain drugs that were originally produced to treat patients with T2D, such as
metformin and glucagon-like peptide 1 receptor agonists (GLP-1RA), may have beneficial
effects on obesity and cardiovascular disease risk factors.

The off-label use of metformin in T1D is quite common in clinical practice. A meta-
analysis of seven randomized controlled clinical trials evaluating the addition of metformin
to insulin therapy in individuals with T1D demonstrated a sustained reduction in body
weight and total daily insulin dose requirement but no consistent effect on HbA1c [59].
However, most of these trials were small and of short duration. Recently published
findings from the REMOVAL (REducing with MetfOrmin Vascular Adverse Lesions) trial
provided some proof of concept for a beneficial cardiovascular effect of metformin in T1D,
including weight loss of 1.2 kg and a reduction in LDL-cholesterol levels and atherosclerosis
progression [60]. Of note, the study population consisted of middle-aged individuals with
long-duration T1D already treated with antihypertensive agents and statins.

The use of GLP-1RAs in T1D has been shown to have beneficial effects on both weight
loss and insulin dose reduction, especially in patients with residual beta cell function
(detectable C-peptide) and/or obesity [61,62]. Further studies are needed to investigate the
potential impact of these agents on clinical outcomes such as microvascular and macrovas-
cular complications. To date, the largest randomized control trials investigating GLP-1RAs
in T1D are the ADJUNCT ONE and ADJUNCT TWO trials, which have reported similar
results with respect to significant weight loss [63,64]. ADJUNCT ONE was a 52-week ran-
domized, placebo-controlled, double-blind trial, which randomized 1398 adults with T1D to
liraglutide or placebo. Significant, dose-dependent reductions in body weight were shown
in the liraglutide treatment groups with mean loss of 4.0 kg with 1.8 mg, 2.7 kg with 1.2 mg,
and 1.3 kg with 0.6 mg liraglutide daily. A real-world exploratory study demonstrated that
adding semaglutide 1.0 mg once weekly in adults with T1D and overweight/obesity was
well tolerated, safe, and resulted in a mean body weight reduction of 8.5 kg after six months
with additional promising effects on insulin requirement and glycemic control [65]. Several
GLP-1 receptor agonists have shown beneficial effects on weight loss in people without
type 1 or type 2 diabetes [66,67]. A new class of drugs is promising for the treatment of
type 2 diabetes and obesity—the coagonist of gut hormone receptors. Several classes of
coagonists of gut hormone receptors are in development. Tirzepatide was the first coago-
nist of glucagon-like peptide-1 (GLP-1) and glucose-dependent insulinotropic polypeptide
(GIP) receptors approved by the US Food and Drug Administration 2022 for treating type
2 diabetes. The results of clinical trials showed a superior reduction of HbA1c compared
to GLP-1 receptor agonists or basal insulin. Tirzepatide achieved weight loss of up to
22.5%. According to the results of clinical trials in obese people with and without diabetes,
tirzepatide was indicated for the treatment of type 2 diabetes and obesity [68–70]. The
triple GIP-GLP-1-glucagon co-agonists designed in 2015 are also a promising therapy for
type 2 diabetes and obesity [71,72]. Significant rates of euglycemic ketoacidosis as adverse
events have prevented the widespread use of SGLT-2 inhibitors as an adjunct therapy in
T1D despite their favorable effect on weight loss [73–77].

According to current guidelines, anti-obesity pharmacotherapy, as an addition to
lifestyle changes, is indicated in patients with BMI ≥ 30 kg/m2 or BMI ≥ 27 kg/m2 in the
presence of obesity-related complications. Even though these drugs are not contraindicated
in T1D, there is a scarcity of evidence about their use in these populations as individuals
with T1D have been excluded from randomized clinical trials evaluating anti-obesity medi-
cations. However, it seems reasonable to assume that subjects with T1D and obesity, who
are unable to accomplish a significant and sustained weight loss with lifestyle interventions,
may benefit from pharmacotherapy in real life [78]. Therefore, there is an urgent need for
studies that would clarify the efficacy, safety, and tolerability of anti-obesity medications in
the T1D population.
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6.3. Bariatric Surgery

Bariatric surgery has been shown to be effective in treating patients with T2D and
obesity, but its outcomes in populations with T1D and obesity are still not well known [79].
According to a systematic review that included 30 studies with a total of 706 patients
with T1D and obesity who underwent bariatric surgery (70.4% Roux-en-Y gastric bypass,
18.6% sleeve gastrectomy), significant weight loss and reduction in insulin requirements
were reported [80]. However, no significant changes in HbA1c levels were observed.
These advantages outweigh the adverse events observed, such as an increased risk of
hypoglycemia and DKA. Nevertheless, in this group of patients, close monitoring provided
by a multidisciplinary team is necessary to provide a tailored and, along with diabetes care
and education, modifiable insulin regimen during all phases of management. Longer and
larger studies are required to establish the role of metabolic surgery in individuals with
T1D and obesity [81].

7. Conclusions and Future Directions

Emerging evidence suggests a growing prevalence of obesity among individuals with
T1D, placing them at higher risk of developing diabetic complications and posing an
immense challenge for effective glycemic and weight management. Action plans on T1D-
obesity treatment goals for clinicians should be clarified. To achieve and sustain glycemic
equilibrium, multidisciplinary teams are indispensable with complementary holistic in-
terventions as part of structured programs with the goal of sustaining a patient-centered
approach that considers individual preference and adherence. Finally, it is important to
point out that not everyone has equal access to health care. It is known that developed
countries have more available pharmacotherapy as well as technological innovations,
which today have a significant role in treatment. Unequal access to treatment resources
will result in significant differences in glycemic control and consequently the appearance
of obesity-related complications, especially in groups of lower socioeconomic status [82].
Current clinical guidelines lack evidence on the most appropriate weight management
strategies in people living with T1D and obesity. The results of ongoing clinical trials for
new anti-obesity drugs are promising. New insulin formulations for the treatment of type
1 diabetes will be also available soon. A lower risk of hypoglycemia and lower risk of
weight gain from new insulin formulations will help prevent obesity in people with type 1
diabetes as well. Further clinical trials for treating obesity in people with type 1 diabetes
are warranted.
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