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Type 1 Diabetes



Type 1 diabetes

Pathophysiology Autoimmune pancreatic beta cell destruction

Age at diagnosis Usually < 30 years but can occur at any age

Weight Usually BMI < 25 but don’t rule out based on BMI.

Family history Uncommon (5-10%)

Auto antibodies Positive

History autoimmune conditions Often personal or family history (thyroid and/or coeliac)

C-peptide Low - but can have residual function up to 5 years after 
diagnosis

DKA risk High - ketones not always present at diagnosis or may be 
low level

Adapted from diagnosis and classification of diabetes in primary care ‘Medscape Primary Care Hacks’ by Kevin Fernando



National Diabetes Audit 2019-2020



Diabetes/Pancreatic Autoantibodies

American Diabetes Association 

Endogenous insulin production can be assessed by measuring C-peptide in the 
blood or urine. However this is not routinely done at diagnosis and may be more 

valuable 3 years after diagnosis if the diagnosis is deemed as ‘unclear’.



Increasing Global Rates of Type 1 Diabetes

3%
14%

27%

Pre pandemic 2020 2021



What about LADA?

LADA

Pathophysiology Gradual autoimmune pancreatic beta cell destruction

Age at diagnosis Can occur at any age but may be older

Weight Usually a lower BMI but don’t rule out based on BMI alone

Family history Variable

Auto antibodies Positive

History autoimmune conditions Variable

C-peptide Normal initially – declines more rapidly than in type 2 
diabetes

DKA risk Low initially – as insulin deficiency progresses, the risk can 
increase

Adapted from diagnosis and classification of diabetes in primary care ‘Medscape Primary Care Hacks’ by Kevin Fernando





Changing Landscape of Type 2 Diabetes



Type 2 diabetes

Pathophysiology Insulin resistance with insulin deficiency over time

Age at diagnosis Any age – young onset increasing prevalence

Weight Usually overweight or obesity

Family history Common (75-90%)

Auto antibodies Negative

History autoimmune conditions Variable

C-peptide High or normal at diagnosis
May decline in long standing T2D

DKA risk Low – ketones not usually present at diagnosis

Adapted from diagnosis and classification of diabetes in primary care ‘Medscape Primary Care Hacks’ by Kevin Fernando



Monogenic Diabetes (MODY)

• Rare (1-2% of all diabetes)

• Mutations in a single gene

• Usually affects adults < 25 years

• Inherited from affected parent with the condition - Autosomal 
Dominant Inheritance. 

• Children of an affected parent have a 50% chance of inheriting the 
affected gene and developing MODY.

• Several different types of MODY

• Can be treated with oral medication or insulin depending on the gene 
mutation and type of MODY

Exeter Diabetes App (diabetesgenes.org)

https://www.diabetesgenes.org/exeter-diabetes-app/


Type 3c Diabetes

• Pancreatic dysfunction that produces both endocrine and exocrine impairment

• Endocrine – insulin (beta cells), glucagon (alpha cells), polypeptide (PP cells) and 
incretin hormone dysfunction.

• Exocrine – Maldigestion and malabsorbtion of nutrients leading to impaired digestion 
and utilisation.

• Pathogenesis is due to decreased (or deficiency) insulin production and glucagon 
response leading to impaired hepatic gluconeogenesis and unstable glucose levels and 
in sometimes problematic hypoglycaemia.





Poll

• What causes are associated with type 3c diabetes?

• Pancreatitis

• Pancreatic cancer

• Pancreatic surgery

• Pancreatic trauma

• Cystic fibrosis

• Haemocromotsis



Prevalence 

Based on Hardt et al, Diab Care. Feb 2008. 31: 1,922 
hospitalised DM patients

In this study only about 
half the cases of 3c DM 
were classified correctly. 
Mostly misclassified as t2 
DM



Type 3c diabetes

Pathophysiology Insulin deficiency due to damage/trauma/cancer/surgery
Often PEI present, e.g. diarrhoea and steatorrhoea, abdominal discomfort, 
flatulence and bloating.
Check stool sample for faecal elastase-1. Low levels suggestive of PEI

Age at diagnosis Any age 

Weight Variable

Family history Variable

Auto antibodies Negative

History autoimmune conditions Variable

C-peptide Low but will depend on the extent of insulin deficiency

DKA risk Low

Adapted from diagnosis and classification of diabetes in primary care ‘Medscape Primary Care Hacks’ by Kevin Fernando



T2D

Overweight/Obesity
Gradual onset

May be asymptomatic
High C-peptide

Auto-antibody negative
Insulin resistance

Adult onset but getting younger

T3cD

Underweight or normal
PEI

Can be rapid onset
Insulin sensitive
Low C-peptide

Auto-antibody negative
May have osmotic symptoms

Ketosis  rare
Onset at any age

T1D

Healthy body weight
Rapid onset

Insulin sensitive
Low C-peptide

Auto-antibody positive
Osmotic symptoms & weight loss

Ketosis common
Child or young adult onset but any age

Often misdiagnosed 
as T2D

No definitive 
diagnostic test



Poll

• How can you diagnose type 3c diabetes?

• HbA1c

• Fasting plasma glucose

• Random plasma glucose

• All of the above



Diagnosis

• Diabetes symptoms (e.g. polyuria, polydipsia and unexplained weight 
loss for Type 1) plus:
• Random venous plasma glucose ≥ 11.1 mmol/l or

• Fasting plasma glucose  ≥ 7.0 mmol/l or

• Two hour plasma glucose ≥ 11.1 mmol/l two hours after 75g anhydrous 
glucose in an oral glucose tolerance test (OGTT).

• If asymptomatic, diagnosis can’t be made on a single result. A repeat test 
(preferably the same test) on another day is needed.

WHO (2021)



HbA1c for Diagnosis

• HbA1c of ≥48mmol/mol (6.5%) is diagnostic

• If asymptomatic the HbA1c should be repeated 
(within 2 weeks).

• If the 2nd sample is <48mmol/mol (6.5%) treat as 
‘high risk’ of diabetes (pre-diabetes). Repeat 
HbA1c in 6 months or sooner if symptoms 
develop.

• <48mmol/mol (6.5%) does not exclude diabetes 
diagnosed using glucose tests.

WHO (2021)



When HBA1c is not Appropriate

• ALL children and young people

• Suspected type 1 diabetes

• Symptoms of diabetes for less than 2 months

• Patients at high risk who are acutely ill (e.g. those requiring hospital 
admission)

• Acute pancreatic damage, including pancreatic surgery

• Pregnancy

• Presence of genetic, haematologic and illness-related factors that 
influence HbA1c and its measurement



Proposed Diagnosis for T3c

Diabetes autoantibodies 
 
C-peptide:glucose ratio 
(measures beta cell function)

HOMA-IR 
(measures insulin resistance)

Pancreatic exocrine function 
and imaging

Duggan et al (2017) suggest 
checking at least once:



Diabetes and Pancreatic Cancer

National Cancer Institute

NICE NG17 Guidance 

For people aged 60 and over 
presenting with weight loss and 

new-onset diabetes, follow 
recommendations on assessing 

for pancreatic cancer in 
the section on pancreatic cancer 

in the NICE guideline on 
suspected cancer: recognition 

and referral. [2022]

https://www.nice.org.uk/guidance/ng12/chapter/1-Recommendations-organised-by-site-of-cancer#pancreatic-cancer
https://www.nice.org.uk/guidance/ng12/chapter/1-Recommendations-organised-by-site-of-cancer#pancreatic-cancer
https://www.nice.org.uk/guidance/ng12/chapter/1-Recommendations-organised-by-site-of-cancer#pancreatic-cancer
https://www.nice.org.uk/guidance/ng12/chapter/1-Recommendations-organised-by-site-of-cancer#pancreatic-cancer
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