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Talking Points

•Characterising & identifying diabetes

•Case studies



Characterising Diabetes
Acute onset

Weight loss

Osmotic Symptoms

Likely autoimmune 
disease

(Weak) Family 
History

Slow onset

Overweight

Few symptoms

Metabolic syndrome
• Hypertension
• Waist 

Circumference
• Dyslipidaemia

(Strong) Family History

Insulin 
deficiency

Insulin resistance

•Hyperinsulinaemia

Insulin deficiency

•B-cell exhaustion / down-regulation

Hepatoglucogenesis

•Glucagon excess

? Reduced renal glucose clearance

?  Insulin resistance

•Hyperinsulinaemia

?  Insulin deficiency

•B-cell exhaustion / down-regulation 
/Autoimmune

?  Hepatoglucogenesis

•Glucagon excess

? Reduced renal glucose clearance



Tests to identify Diabetes
Acute onset

Weight loss

Osmotic Symptoms

Autoimmune 
disease

(Weak) Family 
History

Slow onset

Overweight

Few symptoms

Metabolic syndrome
• Hypertension
• Waist 

Circumference
• Dyslipidaemia

(Strong Family History)

C-Peptide
Auto-

Antibody

Genetic



C-Peptide

C-peptide 
• correlates with diabetes type, duration of disease, and age of diagnosis.
• is associated with microvascular complications. 

C-peptide is a useful indicator of 
beta cell function, allowing 
discrimination between insulin-
sufficient and insulin-deficient 
individuals with diabetes. 

The urinary C-peptide creatinine 
ratio (UCPCR) result is best 
measured on a post prandial 
sample taken approximately two 
hours after a meal stimulus.



Antibodies

Pancreatic autoantibodies form against components of the pancreatic 
beta-cell and may be detected in people with type 1 diabetes. 

Shivani Misra
PRACTICAL DIABETES VOL. 34 NO. 6



Antibodies

Simmons KM, Michels AW. Type 1 diabetes: A predictable disease. World J Diabetes 2015; 6(3): 380-390 [PMID: 25897349 DOI: 
10.4239/wjd.v6.i3.380]

Type 1 diabetes; 

• GAD65: Glutamic decarboxylase; 

• IA-2: Islet antigen 2; 

• ZnT8: Zinc transporter 8

Insulin autoantibodies are often the first antibody to 
develop in young children. 

Adults most often are GAD65 and IA-2 autoantibody 
positive at diagnosis. 

The ZnT8 antibody is the most recently identified 
autoantibody with commercial testing now available. 

http://www.ncbi.nlm.nih.gov/pubmed/25897349
https://dx.doi.org/10.4239/wjd.v6.i3.380


Antibody testing

Children presenting with diabetes should be assumed to have type 1 diabetes at 
diagnosis, so that there are no delays in initiating life-sustaining insulin treatment. 

• Routine pancreatic autoantibody testing is not recommended and is reserved for cases where there may 
be uncertainty around diagnosis

It is important to test several pancreatic autoantibodies, as a proportion of individuals 
may be negative to one but positive to another. 

• When testing antibodies in adults, 

• 60% of individuals were positive to GAD only; 

• 80% were positive to GAD and/or IA-2.2
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Case study

James

Patient 

characteristics

Age: 48 years

Sex: Male
BMI: 22 kg/m2 Waist-to-height ratio 0.48
Ethnicity: Scottish Caucasian

Family history None of note

Medical history Type 2 diabetes diagnosed 4 years ago.  Recurrent episodes of acute 

pancreatitis in his 20’s secondary to alcohol

Current treatments Metformin 1 g bd, empagliflozin 25mg od, sitagliptin 100mg od

Assessments HbA1c: 88 mmol/mol

Current status 

summary

Erratic blood sugars (has CGM as had a couple of hypos) and loose 

bowel motions.  Weight stable.  Currently abstinent from alcohol

Patient views Worried about his risk of diabetes complications



What do you do next?

metformin to SR preparationSwitch

4th line oral hypoglycaemic agentAdd in

injectable therapy with GLP1RAAdd in

injectable therapy with insulinAdd in

a stool sampleSend off

C-peptide levels & pancreatic autoantibodiesCheck

something else?Do



Type 3c Diabetes



Type 3c Diabetes

• Diabetes associated with disease, trauma or surgery of the 
exocrine pancreas
• Exocrine dysfunction (digestive enzyme production)

• Endocrine dysfunction (hormone-secreting: alpha & beta cells)



Pancreato-genic (type 3c) diabetes

Causes of pancreato-genic diabetes
• Acute pancreatitis

• Chronic pancreatitis (around 75% of all cases)

• Pancreatic carcinoma (can develop early in the disease)  

• Pancreatic surgery

• Trauma 

• Cystic fibrosis 

• Haemochromatosis



Type 3c Diabetes

• Frequently misclassified as T2D

•Nearly twice as likely to have suboptimal glycaemic 
control

• Increased risk of hypoglycaemia; can be quite prolonged

•Much more likely to need insulin within 5 years of 
diagnosis
• Ask about a history of pancreatic disease when diagnosing 

diabetes (any type)



• Features that may point towards type 3c diabetes or pancreatic 
exocrine insufficiency (PEI):
• Diarrhoea & steatorrhoea
• Abdominal discomfort, flatulence & bloating
• Weight loss & fatigue
• Erratic blood glucose control if severe

• Diagnose by sending a stool sample for faecal elastase-1
• Low levels suggest PEI

• Pancreatic antibodies absent & C-peptide levels low

• Management
• Appropriate management of malabsorption with pancreatic enzyme 

replacement therapy (e.g. Creon, Nutrizym, Pancrease, Pancrex)
• Fat-soluble vitamin replacement (vitamins A, D, E & K)
• Increased risk of osteoporosis & pancreatic cancer
• Avoid incretin therapies (gliptins, GLP1 & GLP/GIP RAs). Metformin ok







Case study

Lauren

Patient 

characteristics

Age: 55 years

Sex: Female
BMI: 24 kg/m2 Waist-to-height ratio 0.51
Ethnicity: Scottish Caucasian

Family history Strong FH of T2D

Medical history Nil of note

Current treatments Nil

Assessments HbA1c: 68 mmol/mol; ALT 62 (10-50), AST 63 (8-50), ALP 85 (40-125) GGT 

65 (5-55) Bilirubin 17 (3-21); TC 5.4 TRG 3.7 HDL 0.7 LDL 2.9; FBC normal

Current status 

summary

Attends feeling increasingly tired and thirsty and has lost a fair amount 

of weight recently



What do you do next?

a diagnosis of T2DEstablish

MASLD/MASHExclude

C-peptide levels & pancreatic autoantibodiesCheck

for abdominal imagingRefer

something else?Do



• NICE NG12 Suspected Cancer 2015
• Urgent abdominal imaging (ideally CT within 2 

weeks) if aged >60y with weight loss and:
• Diarrhoea

• Back pain

• Abdominal pain

• Nausea and/or vomiting

• Constipation

• New-onset diabetes (any type)

• USS may miss up to 10% of pancreatic 
cancers

• Scottish Cancer Referral Guidelines 2019
• Suggests >55 years old and above factors for 

urgent suspicion of cancer referral



• Pancreatic Cancer Research Fund

• Pancreatic Cancer UK 

• Around 10,000 new cases diagnosed 
each year
• Lowest survival rate of all common 

cancers: 5-year survival rate around 5%

• Often silent until advanced

• Risk factors include:
• Age – mainly affects 50-80y

• Obesity (2x)

• Smoking (2-3x)

• Diabetes (2x) & chronic pancreatitis (8x)



Case study

Sinduja

Patient 

characteristics

Age: 38 years

Sex: Female
BMI: 28 kg/m2 Waist-to-height ratio 0.58
Ethnicity: Sri Lankan

Family history Strong FH of T2D

Medical history Nil of note

Current treatments Nil

Assessments FBC normal; FBG 5.7mmol/L

Current status 

summary

Happily 29 weeks pregnant and uncomplicated pregnancy to date



Does Sinduja have gestational diabetes mellitus (GDM)?

And needs referred to high-risk antenatal 
obstetric clinic

Yes

No



FBG (mmol/l) 2-hour BG post 75g OGTT 
(mmol/l)

Diagnosis of GDM ≥5.6 ≥7.8

• NICE NG3 Diabetes in Pregnancy (2015)

• New tighter diagnostic criteria for the diagnosis of GDM

• Follow-up after pregnancy:
• BMJ 2020: Women with a history of GDM have a nearly 10-fold higher 

risk of developing T2DM cf. healthy controls

• Offer lifestyle advice & referral as appropriate
• Offer FBG 6–13 weeks after birth to exclude T2D e.g. 6w postnatal 

check
• Do not routinely offer a 75g 2-hour OGTT
• Assess result using non-pregnant diagnostic criteria

• Offer life-long annual HbA1c
• QIA







Case study

Paul

Patient characteristics Age: 58 years

Sex: Male
BMI: 26 kg/m2 Waist-to-height ratio 0.48
Ethnicity: Scottish Caucasian

Family history Father had bowel cancer

Medical history Type 2 diabetes diagnosed 5 years ago.  Hypertension

Current treatments Metformin 1g / empagliflozin 5mg 1 tablet bd, 

atorvastatin 20mg od, lisinopril 20mg nocte 

Assessments HbA1c: 74 mmol/mol; BP 129/79

Current status summary Attends for diabetes review very frustrated with his 

recent HbA1c as blood sugars at home around 7-
8mmol/L (self-funds CGM) in the morning and has also 
lost several kilos in weight recently



What do you do next?

lifestyle advice, monitor blood sugars & repeat HbA1c 3 monthsReinforce

to metformin 1g/empagliflozin 12.5mg 1 tab bdIncrease

3rd line oral hypoglycaemic agentAdd in

injectable agent e.g. incretin therapy or basal insulinAdd in

weight management serviceRefer

some further bloods – which ones?Check

Hb 79 MCV 61 Ferritin 
<5 Haematinics normal

Referred for urgent GI 
investigations which 
revealed a sigmoid 
cancer



Photo credit: Wellcome Library

‘The good physician 
treats the disease; the 
great physician treats 
the patient who has 
the disease’

Sir William Osler 1849–1919

“



When to Interpret HbA1c with Caution

• RBC life span

• Abnormal haemoglobin structure



HbA1C 
(%)

HbA1C (mmol/mol) AVERAGE BLOOD GLUCOSE 
READINGS OVER LAST 2-3 

MONTHS (mmol/mol)

6 42 7.0

7 53 8.6

8 64 10.2

9 75 11.8

10 86 13.4

11 97 14.9

12 108 16.5

• NICE NG28 (updated 2022) suggests the use of fructosamine, quality-controlled 

plasma glucose profiles or total glycated albumin if HbA1c unsuitable



Case study

Lorraine

Patient 

characteristics

Age: 67 years

Sex: Female
Ethnicity: Scottish Caucasian

Medical history T2D 12 years.  Diagnosed with polymyalgia rheumatica and 

commenced on steroids 4 months ago

Current treatments Metformin 1g bd, dapagliflozin 10mg, atorvastatin 20mg, losartan 

50mg, prednisolone 9mg (reducing schedule), omeprazole 10mg, 
risedronate 35mg weekly, 

Assessments BG 19.1, HbA1c: 83 mmol/mol (previously 55mmol/mol)

Current status 

summary

Attends feeling very thirsty with blurred vision



What do you do next?

for consideration of insulin therapyRefer

gliclazide 40mg once daily in the morningAdd in

incretin therapyAdd in

dose of prednisoloneReduce

SMBG or CGMOffer

something elseDo



Steroid Induced Hyperglycaemia 
& Diabetes









Glucocorticoid-induced hyperglycaemia

• Gliclazide 40 mg once daily in the morning is recommended and titrating as 
required until glycaemic control is achieved 

• If at maximal dose of morning gliclazide, commence an additional evening dose 
of gliclazide or consider insulin therapy

• Consider SMBG or CGM



Glucocorticoid-induced hyperglycaemia –
follow-up

• Up to a third of people with steroid-induced diabetes may go on to develop 
persistent diabetes

• Long-term use of steroids can lead to adverse cardiometabolic effects; >50% of 
individuals taking long-term steroids develop features of the metabolic syndrome





LADA



Latent Autoimmune Diabetes in Adults 

• LADA is essentially a “slow-onset” T1D

• Often mistaken for T2D
• Can have features of both T1D & T2D

• Accurate diagnosis is crucial to prevent DKA



Latent Autoimmune Diabetes in Adults 

• More than 40% of patients with T1D presenting after age 30 are initially 
misclassified and treated as patients living with T2D

• Are typically younger and leaner and require insulin sooner in their treatment 
course than patients with T2D

• Have a higher risk of microvascular complications than patients with T2D, due to 
differences in glycaemic control







Monogenic Diabetes



Monogenic diabetes

• A cluster of genetic mutations characterised by beta-cell 
dysfunction & diabetes
• 1-2% of those with diabetes

• Commonest form is maturity onset diabetes of the young 
(MODY)
• Over 6 subtypes identified & most autosomal dominant



MODY types

MODY 2

MODY 1
MODY 3

MODY 5

MODY 4

MODY 6Mutations 
result in 
defects of 
insulin 
secretion 
response to 
glucose

glucose-
induced 
stimulation of 
insulin gene 
transcription

Activates 
transcription 
of insulin gene



Monogenic diabetes

• Many forms of MODY can be treated with either oral 
medication or simply diet alone



Monogenic diabetes

• Features that may point towards a diagnosis of MODY:
• A strong FH of diabetes (any type) involving 2, or ideally 3 consecutive 

generations i.e. multigenerational

• Age of onset 2nd-5th decades, usually <45y

• Absence of features of insulin resistance

• Pancreatic antibodies absent & c-peptide levels normal

• T1D: hyperglycaemia initially easy to control & no history of DKA

• Useful resources:
• www.diabetesgenes.org

• BMJ 2011 algorithm 

http://www.diabetesgenes.org/
http://www.diabetesgenes.org/




Gaya Thanabalasingham, and Katharine R Owen BMJ 

2011;343:bmj.d6044



@DrKevinFernando





Thank-you for listening.  Any 
questions?

kevinfernando@doctors.org.uk
@drkevinfernando
Kevin Fernando

mailto:kevinfernando@doctors.co.uk
mailto:nfernando@doctors.org.uk
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