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Abstract
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Double diabetes (DD) is a complex metabolic condition where characteristics of both type 1 diabetes (T1D) and type 2 diabe-
tes (T2D) coexist. It typically presents in individuals with autoimmune diabetes who also display significant insulin resist-

ance due to obesity or other metabolic factors. It is increasingly identified in young adults due to the global rise in obesity.

This article describes the case of a 19-year-old female with obesity who presented with newly diagnosed diabetes, showing

features of both T1D and T2D, focusing on diagnostic approaches, treatment strategies, and the critical role of healthy life-

style interventions, including weight loss and the use of metformin. Laboratory investigations, clinical presentations, and

treatment strategies are outlined to highlight the complexity of managing DD in adolescents.
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Introduction

Double diabetes (DD) is an emerging clinical con-
dition where features of both type 1 diabetes (T1D) and
type 2 diabetes (T2D) coexist in the same patients. The
rise in obesity among adolescents and young adults has
blurred the classical distinctions between type 1 and
type 2 diabetes. It typically occurs when individuals
with autoimmune destruction, as seen in T1D, also de-
velop insulin resistance, a hallmark of T2D [1, 2]. This
phenomenon is becoming more common due to rising
rates of obesity and sedentary lifestyles, particularly
among adolescents and young adults [3].

The overlap of these two distinct diabetes types
complicates diagnosis and treatment, as patients re-
quire both exogenous insulin to compensate for B-cell
destruction and insulin sensitizers to manage insulin
resistance. Failure to address both components can

lead to poor glycemic control, increased insulin re-
quirements, and a higher risk of long-term complica-
tions such as cardiovascular disease, neuropathy and
nephropathy.

Diagnosing double diabetes involves a comprehen-
sive evaluation that includes autoimmune markers to
confirm type 1 diabetes (T1D) and metabolic indica-
tors to identify insulin resistance [4, 5]. Accurate di-
agnosis and comprehensive treatment (multifaceted
approach - insulin therapy, metformin), and lifestyle
modifications aimed at improving insulin sensitivity
and promoting weight loss are all essential to optimize
outcomes and prevent long-term complications [6-8]

This article presents the case of a 19-year-old fe-
male newly diagnosed with double diabetes, highlight-
ing diagnostic challenges, treatment strategies, and
the importance of sustainable lifestyle modifications
for optimal long-term outcomes [9].

@@@ © 2025 The Authors. Romanian Journal of Diabetes, Nutrition and Metabolic Diseases published by Sanatatea Press Group
@ on behalf of the Romanian Society of Diabetes Nutrition and Metabolic Diseases. This is an open access article under the terms
8B of the Creative Commons Attribution License (CC-BY-NC-ND 3.0).


http://www.rjdnmd.org
http://creativecommons.org/licenses/by-nc-nd/3.0/
https://orcid.org/0000-0002-1548-6360
https://orcid.org/0000-0002-9292-5232
https://orcid.org/0000-0002-8125-6440

Case presentation

A 19-year-old female presented to the clinic with a
three-month history of fatigue, excessive thirst (poly-
dipsia), frequent urination (polyuria), and unintention-
al weight loss of approximately six kilograms. Despite
this weight loss, her body mass index (BMI) remained
elevated at 34.2 kg/m?, placing her in the obesity cate-
gory (obesity class I). She had a strong family history
of type 2 diabetes in both parents and reported a seden-
tary lifestyle with high consumption of processed foods
and sugar-sweetened beverages. Physical examination
revealed elevated blood pressure at 140/88 mmHg and
hyperpigmented velvety plaques consistent with acan-
thosis nigricans on the neck and axillae. There were no
signs of diabetic ketoacidosis.

Laboratory tests showed a fasting blood glucose
level of 11.9 mmol/L and an HbAlc level of 9.8%. Her
fasting C-peptide level was 2.5 ng/mL, and fasting
insulin was 18 pU/mL, both at the upper limit of nor-
mal, indicating preserved insulin production but sig-
nificant resistance to its effects. The HOMA-IR value
was elevated at 4.5. Autoimmune screening revealed
positive GAD-65 and islet cell antibodies, confirming
autoimmune involvement. Lipid testing showed a to-
tal cholesterol level of 5.43 mmol/L, LDL cholesterol of
3.75 mmol/L, HDL cholesterol of 0.90 mmol/L, and tri-
glycerides of 2.82 mmol/L. Urine ketones were absent,
and microalbuminuria was within normal limits. The
laboratory investigations are shown in Table 1.

Diagnosis

The diagnosis of double diabetes was made based
on her clinical features, laboratory profile, and risk
factors. The detection of autoimmune antibodies con-
firmed the presence of type 1 diabetes, while obesity,

Table 1: Laboratory investigations.
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acanthosis nigricans, hyperinsulinemia, and a mark-
edly elevated HOMA-IR index indicated insulin resist-
ance characteristic of type 2 diabetes. The coexistence
of these features distinguished her condition from ei-
ther forminisolation and necessitated a dual therapeu-
tic approach.

Treatment strategies

Management began with a basal-bolus insulin reg-
imen to achieve rapid glycemic control. Basal insulin,
initiated as glargine at a starting dose of 0.3 units per
kilogram per day, was complemented by pre-meal bolus
doses of rapid-acting insulin lispro, titrated according
to carbohydrate intake and glucose monitoring. This
allowed for precise glycemic targeting, with fasting
glucose levels maintained between 4.4 and 7.2 mmol/L
and postprandial levels below 9.99 mmol/L.

To address her significant insulin resistance,
metformin therapy was introduced early. Starting at
500 mg daily, it was gradually increased to 1000 mg
twice daily to minimize gastrointestinal side effects.
The addition of metformin aimed to enhance hepatic
and peripheral insulin sensitivity, decrease total insu-
lin requirements, and support weight loss efforts.

Lifestyle modification formed the foundation of
long-term care. She received tailored dietary coun-
seling focused on creating a moderate caloric deficit
with thegoal oflosing 10-15% of her body weight within
the first year. Her diet emphasized low-glycemic-index
carbohydrates, ample fiber from vegetables and whole
grains, lean protein, and healthy unsaturated fats,
while restricting saturated fats, refined sugars, and
processed snacks. To increase physical activity, she was
encouraged to engage in at least 150 minutes of moder-
ate-intensity aerobic exercise per week, such as brisk
walking or swimming, and to incorporate resistance

Test Result Reference range
Fasting blood glucose 11.9 mmol/1 4.1-5.9 mmol/1
HgAIC 9.8% <5.7%
Fasting C-peptide 2.5ng/mlL 0.8-3.1ng/mL
Insulin level 18 uU/mL 2-20 ul/mL
GAD-65 Antibodies Positive Negative
Islet cell antibodies (ICA) Positive Negative
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Table 1: Continued.

Test Result Reference range
HOMA-IR (insulin resistance index) 4.5 <2.0

BMI 34.2 kg/m? 18.5-24.9 kg/m? (normal)
Total cholesterol 5.43 mmol/L 4.1-5.2 mmol/L
LDL 3.75 mmol/L 2.2-3.7 mmol/L
HDL 0.90 mmol/L 1.0-2.0 mmol/L
Triglycerides 2.82 mmol/L 0.3-1.7 mmol/L
Urine ketones Negative Negative
Microalbuminuria 25 mg/L <30 mg/L

training two to three times weekly to improve muscle
mass and metabolic flexibility.

Cardiometabolic risk factors were addressed con-
currently. Given her dyslipidemia, atorvastatin at
10 mg daily was prescribed to reduce LDL cholesterol
and triglycerides. Blood pressure was monitored close-
ly, with lifestyle measures prioritized before consider-
ing antihypertensive therapy. She was also provided
with a continuous glucose monitoring device, which
enabled her to track daily glucose trends and make in-
formed adjustments to her insulin dosing and dietary
choices.

Follow-up visits were scheduled every three
months to review glycemic control, lipid levels, blood
pressure, and adherence to lifestyle recommendations.
These consultations also provided opportunities for
ongoing diabetes education, psychological support,
and reinforcement of self-management skills.

Follow-up and outcomes

At her six-month review, the patient demonstrat-
ed substantial improvement in metabolic control. Her
HbAlc had fallen to 7.2%, fasting glucose levels aver-
aged 5.0-7.0mmol/l, and postprandial peaks were sig-
nificantly reduced. She had lost eight kilograms, which
lowered her BMI and improved her waist-to-hip ratio.
Her daily insulin requirement had decreased by almost
30%, reflecting improved insulin sensitivity, and li-
pid parameters showed a meaningful improvement,
with LDL cholesterol reduced to 1.29 mmol/L and tri-
glycerides to 1.8 mmol/L. She reported greater ener-
gy, improved dietary habits, and a consistent exercise
routine.
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Discussion

Double diabetes presents diagnostic and therapeu-
tic challenges, as patients require management target-
ing both autoimmune B-cell destruction and insulin.
Early introduction of insulin remains necessary to
control hyperglycemia and prevent metabolic decom-
pensation; however, the addition of insulin-sensitiz-
ing agents, such as metformin, can help reduce insulin
doses and mitigate the weight gain associated with in-
sulin therapy. Sustainable lifestyle modification is the
cornerstone of long-term success, not only for glyce-
mic control but also for reducing cardiovascular risk,
which is significantly elevated in this population [1, 2].

The multidisciplinary approach used in this
case—combining endocrinology, nutrition, physical
activity planning, and cardiometabolic risk manage-
ment—demonstrates that meaningful improvements
are achievable within months when patients receive
structured support. This case highlights the impor-
tance of recognizing double diabetes in obese adoles-
cents with new-onset diabetes. Combining insulin
therapy, metformin, and lifestyle modifications im-
proves glycemic control while addressing underlying
metabolic dysfunction [8]. However, ongoing follow-up
is crucial, as the balance between insulin therapy and
insulin resistance may shift over time, and cardiovas-
cularrisk factors require continuous monitoring. Early
intervention can improve glycemic control and reduce
long-term complications (such as cardiorenal metabol-
ic complications) [6].

Key management principles:

1. Early combination therapy: use insulin to con-

trol hyperglycemia and metformin to combat
insulin resistance;
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2. Personalized lifestyle changes: emphasize sus-
tainable weight loss and physical activity;

3. Monitor for complications: screen for cardi-
ovascular risks and microvascular complica-
tions regularly.

Learning points

1. Diagnosis of double diabetes

Recognize dual features: double diabetes involves

both autoimmune markers (T1D - autoimmune mark-
ers GAD-65 and Islet cell antibodies (ICA) and clini-
cal/metabolic features of insulin resistance (c-peptide,
fasting insulin, HOMA-IR), together with the compre-
hensive metabolic panel: HbAlc, lipid profile and glu-
cose monitoring.

2. Understanding the pathophysiology

Progressive loss of insulin production, due to au-

toimmune B-cell destruction in type 1 diabetes (T1D),
obesity, and a sedentary lifestyle, increases peripheral
insulin resistance, leading to hyperinsulinemia and
metabolic dysfunction.

3. Treatments strategies

Combination therapy approach - Insulin therapy

(Basal bolus regimen for glucose control and individ-
ualized insulin adjustments - based on carbohydrate
counting and physical activity) together with met-
formin (reduces insulin resistance and lowers insulin
requirements

4. Role of lifestyle modification

A healthy diet (low-glycemic index, high-fiber

and portion-controlled meals), regular exercise (at
least 150 minutes/week of aerobic exercise plus re-
sistance training) and weight management (aim for
5-10%weight loss to improve insulin sensitivity)

5. Monitoring and follow-up

Regular HbAlc checks (every 3 months to assess

glycemic control), continuous glucose monitoring (for
better glycose tracking and pattern identification) and
screening for complications (regular assessment of li-
pids, blood pressure, and microvascular risks - retin-
opathy, nephropathy, neuropathy)

6. Multidisciplinary care approach

Collaborations between endocrinologists, dieti-

tians and exercise specialists to ensure comprehensive,
patient-centered care, aswell as patient education - em-
powering the patient to manage glucose levels, diet and
physical activity effectively.

7. Long-term considerations

Cardiovascular risk reduction through monitoring

and treatment of hypertension and dyslipidemia. Psy-
chosocial support through addressing emotional and
behavioral aspects of living with chronic conditions.
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Regular screenings and proactive management to pre-
vent long-term complications.

These learning points emphasize the importance
of early recognition, combined treatment strategies,
and holistic lifestyle interventions for effectively man-
aging double diabetes.

Conclusion

Double diabetes presents diagnostic and therapeu-
tic challenges. This case highlights the need for early
recognition of double diabetes, especially in young indi-
viduals with obesity who present with features of both
typeland type 2 diabetes. A multidisciplinary, individu-
alized approach that integrates insulin therapy, insulin
sensitizers such as metformin, and intensive lifestyle
modification can achieve significant improvements in
glycemic control, weight, and cardiometabolic health.
Early diagnosis and comprehensive management can
significantly improve outcomes and reduce long-term
complications in young adults with this complex condi-
tion. Given the rising prevalence of obesity worldwide,
healthcare providers should be vigilant for this hybrid
condition and address it proactively to prevent long-
term complications. Further research is needed to opti-
mize treatment strategies for this growing population.
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