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CASE STUDY  PEER REVIEWED  

Case scenario
Tracey, a 38-year-old woman presented to your clinic with lethargy and a two-month 
history of polyuria, polydipsia and weight loss. She had been diagnosed with type 2 
diabetes (T2D) three years ago. She was treated initially with lifestyle measures, but 
commenced oral diabetes medications two years ago. Her glycated haemoglobin 
(HbA1c) was 6.2% when she was last reviewed 12 months ago, while she was taking 
sitagliptin/metformin 50/1000 mg twice daily. 

At presentation, there were no features suggestive of an underlying infection. She 
had no known diabetes-related complications and was up to date with complication 
screening. She had lost 3 kg in the past two months and had a current body mass 
index (BMI) of 27 kg/m2. Her blood pressure was 120/75 mmHg. She had a background 
history of Hashimoto’s thyroiditis, which was appropriately managed with thyroxine 

Key points
•	Latent autoimmune diabetes in adults 

(LADA) has overlapping features of type 1 and
type 2 diabetes, characterised by the 
presence of diabetes autoantibodies and 
lack of need for insulin for at least six months 
from diagnosis.

•	Accurate diagnosis of LADA is essential in 
guiding optimal, personalised management 
plans.

•	The need for insulin in patients with LADA 
can be assessed based on serial C-peptide
monitoring and assessment of glycaemic 
control.

•	Referral of patients suspected of having 
LADA to an endocrinologist is recommended 
where practicable to confirm diagnosis and 
guide management.
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Latent autoimmune diabetes in adults (LADA) is a slowly progressive 
form of autoimmune diabetes that shares clinical features of type 1 and 
type 2 diabetes. Its clinical characteristics include the lack of requirement 
for insulin for at least six months from diagnosis, positivity to diabetes 
autoantibodies and age at diagnosis typically greater than 30 years. 
Referral of patients to an endocrinologist can be considered to confirm a 
LADA diagnosis and guide management.
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75 microgram/day. Her father had been diag-
nosed with T2D at the age of 60 years. She 
had no clinical features of insulin resistance 
(e.g. acanthosis nigricans or skin tags).

Formal blood testing showed that Tracey’s 
random blood glucose level was 18 mmol/L 
and her HbA1c level was 11.5%. Her glutamic 
acid decarboxylase (GAD) 65 autoantibodies 
were elevated (>2000 U/mL; reference range 
0.0 to 0.9). She was commenced on pre-mixed 
insulin aspart (30 units/mL) and insulin aspart 
protamine (70 units/mL) 10 units with break-
fast and dinner.

What is latent autoimmune diabetes 
in adults and how does it compare 
with other types of diabetes?
Latent autoimmune diabetes in adults 
(LADA), often termed ‘type 1.5 diabetes’ or 
‘slow-burning type 1 diabetes (T1D)’, shares 
clinical features of T1D and T2D. It is driven 
by autoimmune destruction of pancreatic 
beta cells, similar to that which occurs in 
T1D. The rate of decline in insulin secretory 
capacity in patients with LADA is slower 
than that in classic T1D. The prevalence of 
LADA among patients with T2D is 4 to 12%. 
At diagnosis, patients often phenotypically 
resemble individuals with T2D and they do 
not require insulin for at least six months.1,2 

The latter is often an arbitrary feature, as the 
onset of hyperglycaemia may not always be 
known.

Age greater than 30 years at diagnosis has 
been used to distinguish patients with LADA 
from those with T1D. They are differentiated 
from patients with T2D by the presence of 
diabetes autoantibodies, typically GAD 
autoantibodies.3,4 This predisposes them to 
insulin deficiency, although at a much slower 
rate than that seen in T1D. Many patients do 
not require insulin for years after diagnosis, 
depending on the age at diagnosis, autoanti-
body titre and presence of multi-autoantibody 
positivity.2,4,5 Patients with LADA are more 
likely to have a personal or family history 
of autoimmunity, with a lower frequency of 
metabolic syndrome when compared with 
those with T2D.1,3

A comparison of features in patients with 
LADA with those who have T1D or T2D is 
summarised in the Table. 

What clinical and biochemical 
features should raise suspicion of 
LADA?
LADA should be considered in patients with 
T2D with sudden deterioration in glycaemic 
control, diabetic ketoacidosis or any other atyp-
ical features, such as young age at onset, healthy 
or slightly overweight BMI, personal history 
of autoimmunity or family history of T1D.

Which investigations should be 
performed to screen for LADA?
GAD autoantibody testing should be 
performed in patients with clinical or bio-
chemical features suspicious for LADA, as 
most patients will be positive for this auto
antibody. If they are GAD autoantibody 
negative, and the index of suspicion remains 
high, tyrosine phosphatase (IA2) and zinc 
transporter 8 (ZnT8) autoantibodies should 
also be measured. Those with higher auto
antibody concentrations are more likely to 
progress to insulin deficiency.2

Random C-peptide (with paired glucose) 
levels can be used as a surrogate marker for 
insulin secretion and guide further manage-
ment. C-peptide is a peptide cleaved from pro-
insulin during endogenous insulin production. 
Measurement of C-peptide is preferred over 
insulin, as insulin undergoes hepatic metabo-
lism and C-peptide laboratory assays are more 
reliable, with no cross-reactivity for exogenous 
insulin. The latest LADA management guide-
lines consensus statement recommends serial 
C-peptide monitoring to guide the need for 
insulin commencement.1

What is the management of patients 
with LADA and how does it differ 
from that of T1D and T2D?
Serial C-peptide monitoring may be used to 
guide the timing of insulin commencement. 
In patients with a robust random C-peptide 
level of greater than 0.7 nmol/L (700 pmol/L), 
it is recommended that LADA be managed 
according to T2D guidelines, including met-
formin treatment and weight loss (through 
physical activity and dietary modification) for 
patients with overweight and obesity.1 Referral 
to a dietitian and exercise physiologist should 
be considered. Improvement in insulin resist-
ance may lead to a relative improvement in 

glycaemia due to relatively greater effective-
ness of residual insulin secretion.

Patients with intermediate C-peptide 
levels of 0.3 to 0.7 nmol/L (300 to 700 pmol/L)
can be managed with modified T2D man-
agement guidelines with serial C-peptide 
monitoring every six months.1 This modifi-
cation involves the avoidance of sulfony-
lureas, which may result in a more rapid 
deterioration of beta-cell function. 

Sodium-glucose cotransporter-2 (SGLT-2)  
inhibitors should be used judiciously in 
patients with low to intermediate C-peptide 
levels due to patients’ heightened risk of 
ketoacidosis. Patients who commence SGLT-2  
inhibitors should be educated regarding blood 
ketone monitoring during intercurrent 
illness. Prescription of SGLT-2 inhibitors can 
be considered in patients with high cardio-
vascular and kidney disease risk with ade-
quate renal function and a BMI greater than 
27 kg/m2.1 Alternative therapies include the 
dipeptidyl-peptidase-4 (DPP-4) inhibitors 
and glucagon-like peptide-1 (GLP-1) receptor 
agonists, which theoretically may improve 
insulin secretory capacity and delay the need 
for insulin.

Patients with C-peptide levels less than 
0.3 nmol/L (300 pmol/L) be can be commenced 
on insulin, especially if hyperglycaemic. Use 
of insulin in conjunction with other therapies 
could be considered in those with inadequate 
glycaemic control despite the use of other dia-
betes agents (HbA1c >7%) and in individuals 
planning pregnancy. All patients should also 
be counselled about the need to seek medical 
attention in the event of glycaemic deteriora-
tion, for consideration of insulin treatment. 
Insulin pump therapy, with automated insulin 
delivery, is an option for people with LADA 
and progressive insulin deficiency.

What is the prognosis for patients 
with LADA?
Progression to insulin deficiency is slower 
in patients with LADA than in those with 
T1D. However, these patients are at increased 
risk of diabetic ketoacidosis, particularly in 
those with a low C-peptide level. Compared 
with T2D, there is no difference in disease- 
specific cardiovascular outcomes in patients 
with LADA.6
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What aspects of diagnosis can be 
facilitated in general practice?
General practitioners can facilitate the diag-
nosis of LADA by considering testing for 
diabetes autoantibodies in patients with 
atypical T2D features or sudden deteriora-
tion of glycaemic control. 

What are the indications for 
specialist referral?
Diagnosis of LADA can be difficult, and it 
is recommended that patients with auto
immune diabetes are referred, where prac-
ticable, for specialist multidisciplinary care. 
Referral can also be considered in patients 
with T2D and atypical features or in those 
with sudden deterioration in glycaemic 
control to confirm a LADA diagnosis.

Patient progress
Tracey’s glycaemia significantly improved 
following the commencement of insulin. 
Six months later, her HbA1c was 6.5%, at 

which point she was keen to fall pregnant. 
Her sitagliptin/metformin was subsequently 
ceased and her pre-mixed insulin regimen 
was switched over to basal bolus insulin. 
She was seen regularly by an endocrinologist 
throughout her pregnancy. She delivered a 
healthy baby girl at term, with no macro-
somia or neonatal hypoglycaemia and 
remained on insulin postpartum.

Conclusion
LADA is a slowly progressive form of 
autoimmune diabetes that shares clinical 
features of T1D and T2D. Its clinical char-
acteristics include the lack of requirement 
for insulin for at least six months from 
diagnosis, positivity to one or more diabetes 
autoantibody, most often GAD auto
antibody, and age at diagnosis in adult-
hood and typically greater than 30 years. 
Other features include the presence of a 
personal or family history of autoimmunity 
or T1D and a lower frequency of metabolic 

syndrome features compared with T2D.
Diagnosis can be difficult and should 

be considered in adults with atypical fea-
tures such as ketoacidosis, autoimmune 
history, family history of T1D or sudden 
deterioration in glycaemic control. Referral 
of patients to an endocrinologist can be 
considered to confirm the diagnosis and 
guide management.� ET
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Table. Comparison of features in patients with LADA with those with T1D or T2D

Feature LADA T1D T2D

Diabetes autoantibodies Positive Positive* Negative

Personal/family history 
of autoimmunity

Common Common Uncommon

Family history of T2D Uncommon Uncommon Common

Body mass index Normal/elevated Normal/elevated Elevated

Metabolic syndrome Less common than T2D but 
more common than T1D

Uncommon Common

Requirement for insulin 
at diagnosis

Not required for at least  
6 months 

Required, lifelong Not required, 
unless patient has 
glucotoxicity

Abbreviations: LADA = latent autoimmune diabetes in adults; T1D = type 1 diabetes; T2D = type 2 diabetes.
* Detectable autoantibodies in most patients with T1D.
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