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Abstract

Double diabetes refers to the coexistence, in the same patient, of immunological features of type
1 diabetes (T1D) and clinical and metabolic manifestations of type 2 diabetes (T2D), especially
insulin resistance. This entity, still insufficiently recognized, poses diagnostic and therapeutic
challenges, particularly in adults. We report a series of three cases of double diabetes in adult female
patients, illustrating the clinical heterogeneity of this condition, and discuss the pathophysiological
mechanisms, therapeutic challenges, and the importance of early screening in light of recent
literature data.
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Introduction

Diabetes mellitus is a heterogeneous chronic disease whose classical forms include type 1
diabetes (T1D), characterized by autoimmune destruction of pancreatic -cells, and type 2 diabetes
(T2D), dominated by insulin resistance and progressive failure of insulin secretion [1, 2].

However, the boundary between these two entities is becoming increasingly blurred. The
concept of double diabetes describes patients with T1D who develop marked insulin resistance,
often associated with obesity, metabolic syndrome, and a strong family history of T2D [3, 4 ,5]. This
situation is favored by lifestyle changes, increasing obesity rates, and the anabolic effect of intensive
insulin therapy [6].

The exact prevalence of double diabetes remains poorly defined, but several studies suggest a
steady increase, particularly among adults and adolescents [7, 8]. This entity is associated with an
increased risk of cardiovascular and metabolic complications [9].

Here, we report three cases of double diabetes illustrating the diagnostic and therapeutic
complexity of this condition.

Patients and Methods

We report an observational series of three female patients followed for diabetes in an
endocrinology department. Clinical, biological, and follow-up data were collected retrospectively
from medical records. The diagnosis of double diabetes was based on the association of:

e Pancreatic autoimmunity (positive anti-GAD antibodies),

e Clinical and/or biological signs of insulin resistance (android obesity, acanthosis nigricans,
family history of T2D, high insulin requirements).

Clinical Observations

Case 1l

A 27-year-old female admitted for inaugural diabetic ketoacidosis. She had a strong family
history of type 2 diabetes, three pregnancies marked by fetal macrosomia and hydramnios. Clinical
examination showed overweight with android obesity and cervical acanthosis nigricans, in the
context of rapid weight loss of 40 kg in two months.
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Table 1: Clinical and biological characteristics of patients.

Case Age (years) BMI (kg/m?) Acanthosis Family History of T2D Anti-GAD Treatment
1 27 Overweight Yes Yes Positive Insulin
2 46 30 Yes Yes >2000 U/mL Insulin + Metformin
3 56 31 Yes Yes Positive Insulin + Metformin

Biological workup revealed HbAlc at 12.8%, positive anti-GAD
antibodies, and associated autoimmune hypothyroidism. Basal-bolus
insulin therapy was started with favorable evolution.

Case 2

A 46-year-old female diabetic for 8 years, initially managed
as T2D. She presented with obesity (BMI 30 kg/m?), acanthosis
nigricans, strong diabetic heredity, and repeated episodes of
ketoacidosis. The discovery of anti-GAD antibodies at a level > 2000
U/mL allowed reclassification as double diabetes. Intensive insulin
therapy combined with metformin improved glycemic control.

Case 3

A 56-year-old female diabetic for 10 years, with a strong family
history. Initially treated with oral antidiabetics, then insulin, she
experienced several severe episodes of ketoacidosis triggered by
recurrent urinary infections. Examination showed android obesity
(BMI 31 kg/m?) and acanthosis nigricans. Anti-GAD antibodies were
positive. Basal-bolus insulin therapy was initiated (Table 1).

Discussion

The concept of double diabetes designates the coexistence, in a
single patient, of immunological characteristics of type 1 diabetes
(T1D) and clinical and metabolic manifestations suggestive of type
2 diabetes (T2D), notably insulin resistance. Although increasingly
recognized, this concept remains poorly defined and probably
underdiagnosed, especially in adults [1, 2].

Clinical profile and significance of our series

Our series of three cases illustrates different clinical presentations
of double diabetes, reflecting the heterogeneity of this entity. All
patients presented:

e Clinically evident insulin resistance evidenced by android
obesity and acanthosis nigricans,

e A strong family history of type 2 diabetes,

e and pancreatic autoimmunity documented by positive anti-
GAD antibodies.

These findings align with literature data reporting that double
diabetes occurs preferentially in patients with a genetic predisposition
to T2D, onto which progressive autoimmune B-cell destruction is
superimposed [3-5].

In our series, two patients were initially classified as type 2
diabetics and treated for several years with oral antidiabetics before the
detection of high titers of anti-GAD antibodies led to reclassification.
This scenario is frequently described, especially in adults, where the
boundary between T2D, LADA, and double diabetes remains blurred
(6, 7].

Pathophysiological mechanisms of double diabetes

The pathophysiology of double diabetes relies on the complex

interaction between autoimmunity, insulin resistance, and

environmental factors.

Central role of obesity and insulin resistance: Obesity,
especially visceral, is the central mechanism in double diabetes. It
induces insulin resistance through increased free fatty acids, secretion
of pro-inflammatory cytokines (TNF-a, IL-6), and impaired insulin
signaling [8, 9]. In T1D patients, this insulin resistance increases
insulin requirements and worsens glycemic control.

Several studies show that obese T1D patients exhibit a metabolic
profile similar to T2D, with increased risk of metabolic syndrome and
cardiovascular complications [10-12].

Interaction between insulin therapy and weight gain; Intensive
insulin therapy, essential for glycemic control in T1D, paradoxically
promotes weight gain due to its anabolic effect and reduced glycosuria
[13]. This weight gain can further exacerbate insulin resistance,
creating a vicious cycle favoring the emergence of double diabetes.

In our series, all patients experienced significant weight gain
during disease progression, consistent with observations from the
DCCT/EDIC cohort [14].

Genetic and environmental factors; Data suggest that some
T1D patients share genetic variants associated with T2D, notably
those involved in insulin resistance and obesity [15]. The modern
environment, characterized by sedentary lifestyle and high-calorie
diets, also contributes to the clinical expression of double diabetes
[16].

Increased risk of complications and metabolic instability

Patients with double diabetes have an increased risk of glycemic
instability, as evidenced by repeated episodes of diabetic ketoacidosis
(DKA) observed in two of our patients. This risk is well documented,
with double diabetes associated with significant glycemic variability
and elevated HbAlc despite high insulin doses [17, 18].

Moreover, several studies report that double diabetes is linked to
increased cardiovascular risk, comparable or even superior to that in
T2D, due to coexistence of autoimmunity and metabolic syndrome
[19-21].

Therapeutic implications and management

Management of double diabetes is a true therapeutic challenge,
based on:

o Optimized basal-bolus insulin therapy,

¢ Combined with measures to reduce insulin resistance.

Adding metformin in insulin-resistant T1D patients has shown
modest but significant benefits on insulin requirements, weight, and
some cardiovascular parameters [22-24]. In our series, introducing
or maintaining metformin in patients with marked insulin resistance
improved glycemic control.

Other therapeutic approaches, such as GLP-1 receptor agonists
or SGLT?2 inhibitors, are currently under investigation in insulin-
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resistant T1D patients, but their use remains cautious due to DKA
risk [25-27].

Importance of early screening

Our work emphasizes the importance of systematically screening
for pancreatic autoimmunity in adult diabetic patients presenting
with:

e Unusual insulin resistance,
o Episodes of diabetic ketoacidosis (DKA),

e Or unexplained glycemic imbalance despite appropriate
treatment.

Early diagnosis of double diabetes allows more appropriate
management and may reduce long-term complication risks [28].

Conclusion

Double diabetes should be suspected in any atypical adult
diabetes combining insulin resistance and glycemic instability.
Better identification of this entity enables optimized therapeutic
management and prevention of long-term complications.
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