
Lipid-lowering for primary prevention of CVD 

in young adults with type 2 diabetes: 

the rationale

Soon H Song MD FRCP

Consultant Diabetologist
Sheffield Teaching Hospitals NHS Foundation Trust



Lucy 

32 yr old female

Went to GP – lethargy, dry mouth and weight loss 3kg last 4 months 

Family history of type 2 diabetes Non-smoker 

BMI 35  BP 148/83 

HbA1c 70 mmol/mol 

Tot cholesterol 5.6 mmol/l triglyceride 3.8 mmol/l HDL 0.91 mmol/l

Diagnosed with type 2 diabetes

Clinical question: 

Is statin needed for this patient?

This patient has 4 risk factors for CVD – T2D, obesity, hypertension, dyslipidaemia



Topics to be covered:

• Definition of young type 2 diabetes and size of the problem

• Evidence for elevated CVD risk:
 Adverse biological phenotype vs older-onset
 Comparison to young type 1 diabetes

• CVD risk assessment in young T2D - NICE NG28 (2022)

• Proposed SY ICB lipid-lowering guideline for primary prevention of CVD



Definition of young-onset type 2 diabetes:

Age of diagnosis <40 years

Two groups:

 Childhood/youth-onset – diagnosed below age 18

 Young adult-onset – diagnosed age 18-39

 



Size of the problem:

NDA data 2021-2022 in England and Wales

 139,255 patients with T2D under age 40

 5% of overall T2D population 

Type 2 diabetes is no longer a condition of the middle-aged

Most are aged 26-39 and under primary care

20 patients per GP practice

Among young adults with diabetes age 18-39 - majority has T2D (60%) 



Young-onset type 2 diabetes is increasing in the UK

Increasing since 1990s

Affects all ages under 40 

Holden et al Diabetes Obesity Metab 2013;15:844-52

YOUNG ADULT ONSET

YOUTH ONSET

Majority diagnosed 
between age 30-40

NDA data

Trend has continued….



New diabetes cases

Increasing at faster pace in
those aged <40 

38% vs 25% for age >40
(between 2017-2023)

Diabetes UK report May 2024



Clinical characteristics:

 Compared to older people (age >40) with type 2 diabetes, young type 2 diabetes:

 More likely to be female up to age 25

 Ethnic minority over-represented
  Asian ethnicity - 24.4% vs 14.8% for age >40

 Significant proportion resided in deprived areas 
  34.6% vs 25% for age >40

 More obese 

NDA data



Adverse phenotype – young vs older-onset

(1) Greater degree of obesity – at diagnosis

 

Hillier et al. Diabetes Care 2001;24:1522-1527

Age of T2D diagnosis and BMI

Greater obesity with younger age
 of diagnosis

Obesity:
Major risk factor for young-onset T2D 



Adverse phenotype – young vs older-onset

(2) Greater obesity persists throughout lifespan - associated with higher insulin resistance

 

Lin et al. Lancet Diabetes Endocrinol 2024;12:904-14

Greater obesity and insulin resistance persist in the lifespan of young vs older-onset T2D 

UKPDS study



Adverse phenotype – young vs older-onset

(3) More rapid beta cell failure

Ke et al. PLoS Med. 2020 Sep 18;17(9):e1003316

Glycaemic deterioration 
with age of diabetes onset

Decline in beta cell function more rapid below age 40 1

Up to 3x faster 
(20-35% vs 7-11% decline per year 2)

Clinical implications:

Less responsive to non-insulin diabetes medications

Likely to need insulin therapy at an earlier stage

1 Ke et al. PLoS Med. 2020;17(9):e1003316
2 TODAY Study Group. Diabetes Care. 2013;36:1749-1757



Song et al Pract Diabetes Int 2007;24:20-24 

Adverse phenotype – young vs older-onset

(4) Elevated CVD risk – risk factor burden 

Sheffield experience (in 2007)

Mean age 34 vs 63 yrs

Poorer glycaemic control

High prevalence of obesity, hypertension and dyslipidaemia

Risk factor clustering

Less treatment with statin and anti-hypertensive agents

This observation confirmed in large population studies 
(China1, HK2, Australia3, Sweden4)

1 Huo et al. Lancet Diabetes Endocrinol 2016;4:115-124
2 Yeung et al. Lancet Diabetes Endocrinol 2014;2:935-943
3 Nanayakkara et al. J Diabetes Complications 2018;32:279-290
4  Steinarsson et al. Diabetologia.2018;61:599-606.



Adverse phenotype – young vs older-onset

(5) Elevated complication risk – greater lifetime exposure to adverse metabolic milieu

Poorer diabetes control, more obese and worse dyslipidaemia at diagnosis
 
Prolonged exposure to adverse metabolic (hyperglycaemia, obesity and dyslipidaemia) environment for years

Ke et al. PLOS Medicine 2020; 17(9):e1003316

Greater exposure (3X) to hyperglycaemia in young T2D

Excess hyperglycaemia in young T2D
Age diagnosis 34 vs 54 yrs Lifetime exposure to hyperglycaemia

High lifetime risk to develop complications



Young adult-onset T2D 
diagnosed age 30-35

By age 60
High rate of hospitalization for CVD, 
renal, diabetes, infection and mental 

health complications

Ke et al Ann Internal Med 2019;170:145-154

Diagnosed

Adverse phenotype – young vs older-onset

(6) Premature CVD complications at a young productive age



Greater loss in life expectancy the 
younger one is diagnosed 

T2D diagnosed at age 20:

Lose 12-13 years in life expectancy 1

1 Sattar et al. Circulation 2019;139:2228-2237    

Adverse phenotype – young vs older-onset

(7) Greater loss in life expectancy



Young-onset T2D vs T1D – clinical characteristics and complications

T2D are more likely: 
 (1) obese, hypertensive and dyslipidaemic 1,2

 (2) higher burden of neuropathy, nephropathy and CVD 1,2,3

 (3) may be more susceptible to significant retinopathy 4,5

 (4) higher mortality from CVD than T1D 6

2-fold higher mortality in young T2D vs T1D 
mainly from CVD

1  Song SH. BMJ Open Diabetes Research and Care 2015
2 Luk et al. Diabetes Care 2014;37:149-157
3 Dart et al Diabetes Care 2012;35:1265-71
4 Song SH. Int J Clin Pract. 2016;70:853-60
5 Middleton et al. Diabet Med 2020;37:991-9
6 Constantino et al Diabetes Care 2013;36:3863-9

Age of diagnosis 15-30



Guideline: NICE guideline NG28 (2022) - young adult with type 2 diabetes
 

For the first time, young type 2 diabetes (age 18-39) was included in a UK guideline
  - method of CVD risk assessment

Advocates LIFETIME risk assessment for age <40 (NOT QRISK-3 10-yr risk) 

QRISK-3 under-estimates CVD risk because of the young age

High lifetime CVD risk definition – young T2D and at least 1 risk factor 
         



QRISK®3-lifetime cardiovascular risk calculator: https://qrisk.org/lifetime

34 year old male

BMI 33

BP 139/83

Total chol 4.5 mmol/L

HDL 1.19 mmol/L

Triglyceride 1.5 mmol/L

QRISK3 over 10 yrs      3%

Lifetime risk of CVD    50%

QRISK3

Significant difference between lifetime vs 10-year risk assessment



Care pathway for young adults with type 2 diabetes

Diagnosis
(T1D antibody, genetic test)

Structured education Weight, HbA1c and CVD risk

Weight loss/diabetes remission program
Dietetic assessment

Lifetime CVD risk assessment
Medications with weight and CVD/renal benefits

Early intensive management

Mental health Pregnancy

Pre-pregnancy counselling
Contraception

Elements of care (5 key areas)



South Yorkshire ICB pathway for young type 2 diabetes

Published on South Yorkshire IMOC website

https://syics.co.uk/application/files/7117/3194/34
33/SY_ICB_guideline_for_young_adults_with_Typ
e_2_Diabetes_18-39_years_V1.0.pdf



CVD risk management

Resources for hypertension, 
lipid and smoking cessation



Proposed SY ICB lipid-lowering for 
primary prevention of CVD for 
young adults with type 2 diabetes
(age 18-39 yrs)







Rationale for lipid-lowering in young T2D:

• High lifetime risk for premature CVD

• Statin is cardio-protective regardless of age and 
baseline cholesterol

Pre-pregnancy counselling will be needed in women 
of child-bearing age

Cholesterol Treatment Trialists' (CTT) Collaboration Lancet. 2010; 376:1670-1681



Young type 2 diabetes has a high lifetime risk for premature CVD complications

Early optimal management is important to improve long-term prognosis

National recognition of its importance - NDA (2021), NICE NG28 (2022), T2Day (2023), NDA QIP (2025) 
impetus for systemic change to improve care and outcomes

Conclusions:

Song SH, Frier BM. Lancet Diabetes Endocrinol 2024;12:869-70
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