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CVD related mortality increases in patients with type 2 
diabetes 

1AHA in http://www.americanheart.org/downloadable/heart/1236204012112INTL.pdf  
2Morish et al. Diabetologia 2001;44(Suppl 2):S14-S21. Lancet 1997;350(Suppl. 1):SI23–8 

People with type 2 diabetes: 

• will die 5-10 years before people 
without diabetes 

• are twice as likely to have a heart attack 
or stroke as people who do not have 
diabetes 

• are 15-40 times more likely to have a 
lower limb amputation 

 

•    



The Major Suspects 

HYPERGLYCAEMIA 

DYSLIPIDAEMIA 

HYPERTENSION 



Why do Patients With Type 2 Diabetes 
Develop Cardiovascular Disease? 

Hypertension 

Obesity 

Raised LDL cholesterol 

Low HDL cholesterol 

Hypertriglyceridaemia 

 

 
 


 

 


 

Diabetes can be considered as ‘a state of premature cardiovascular death which 

is associated with chronic hyperglycaemia’.                                         

     

Type 2 Diabetes Cardiovascular Disease Risk 
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Dyslipidaemia: What’s it all about? 



Modified from Reaven G. In: Le Roith D, et al. (eds). Diabetes Mellitus: A Fundamental and Clinical Text. 2000;pp604614 
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 Insulin Resistance Syndrome 



Treatment Effect on the Primary Endpoint : CARDS 
Study 

21 (1.5%) 

24 (1.7%) 

51 (3.6%) 

83 (5.8%) 

Atorva* 

48% (11- 69) 39 (2.8%) Stroke 

31% (-16- 59) 34 (2.4%) 
Coronary 
revascularisation 

36% (9- 55) 77 (5.5%) Acute coronary events 

37% (17- 52) 

p=0.001 
127 (9.0%) Primary endpoint 

Hazard Ratio         Risk Reduction (CI) Placebo* Event 

* N (% randomised) 

.2 .4 .6 .8 1 1.2 

Favours Atorvastatin               Favours Placebo 



Numbers Needed to Treat to Prevent One First 
Major Cardiovascular Event  

NNT for 4 years      27 

NNT for 5  years     21.5 

 

Atorvastatin 10mg daily 



Meta-analysis of Statin Trials in Diabetes 



Follow-up from WOSCOPS 



Is there a clinical need for novel lipid 
lowering agents in non-FH patients at 
high CV risk? 









Proprotein convertase subtilisin/kexin type 9 
(PCSK9)1 

• Serine protease1 

• Synthesised primarily in the liver and 

enters the circulation1 

• Binds to hepatic LDLR and targets them 

for degradation, regulating their levels1 

– Reduces LDLR density on the 

hepatocellular surface and therefore 

reduces the level of LDL-C clearance 

• A potential target for intervention in FH and 

dyslipidemia2 

– Blocking PCSK9 reduces LDLR 

degradation and therefore increases 

clearance of LDL-C 

• PCSK9 is a key downregulator of LDLR3 

 
1. Stein E et al. N Engl J Med. 2012;366:1108–1118;  2.  Duff CJ et al. Biochem J. 2009;419:577–584; 3. Lo Surdo P et al. EMBO Rep. 2011;12:1300–1305; 

4. Horton JD et al. J Lipid Res. 2009;50(suppl):S172–S177  

Model of LDLR Bound to PCSK94 



Local Experience of PCSK9 Inhibitor Use 
 

30 patients treated to date 
 
13 FH patients 
13 CVD patients 
4 FH with CVD patients 
 
21 Repatha® (evolocumab) 
9 Praluent®    (alirocumab) 
 
5 discontinuations 
Majority of patients are statin intolerant 



Lipids profiles (mean values) pre- and post- treatment 
for 30 patients (combined Repatha® and Praluent®) 

mmol/L 

Local Experience of PSCK9 Inhibitor Treatment 





Do Fibrates have a role in diabetes 
and CV protection? 



What about HDL?  

The Framingham Study 





Gemfibrozil for the secondary prevention of coronary heart disease in 
men with low levels of high-density lipoprotein cholesterol. NEJM 1999 

Effects of Fibrates on CV Events : VA-HIT 



ACCORD Double  2 x 2 Factorial Design 

Intensive 
Glycemic 
Control 5128 

Standard 
Glycemic 
Control 5123 

Lipid BP 

Placebo      Fibrate Intensive Standard 

2371 2362 2753 2765 

1383 1374 

1391 1370 

1193 

1178 1184 

1178 

10,251 

4733* 5518 
*  94% power for 20% reduction in event rate, assuming standard 

group rate of 4% / yr and 5.6 yrs follow-up 



Primary Outcome 

Rate Rate 
(%/yr) (%/yr) HR (95% CI) P Value 

Primary Outcome:             

Major Fatal or Nonfatal  

Cardiovascular Event 
291 2.24 310 2.41       0.92  

(0.79 - 1.08) 
0.32 

Fenofibrate Placebo 
(N=2765) (N=2753) 

N of  

Events 

N of  

Events 



Primary Outcome By Treatment Group and Baseline Subgroups 



Adverse Experiences During Follow-up 

Revised 06/16/10 

Fenofibrate Placebo

Adverse events (no. (%)) (N=2765) (N=2753) P value

regardless of CPK 1110 (40.1%) 1115 (40.5%) 0.79

plus CPK > 5 X ULN 7 (0.3%) 8 (0.3%) 0.79

plus CPK > 10 X ULN 1 (0.04%) 2 (0.07%) 0.62

Any nonhypoglycemic SAE 54 (2.0%) 43 (1.6%) 0.27

Any Myopathy/Myositis/    

Rhabdomyolysis SAE
4 (0.1%) 3 (0.1%) 1.00

Any Hepatitis SAE 3 (0.1%) 0 (0.0%) 0.25

Any SAE attributed to lipid meds 27 (1.0%) 18 (0.7%) 0.18

Out of the ordinary severe muscle 

aches/pains:



FIELD study 2007 

http://www.bmj.com/content/vol335/issue7628/images/large/scut1711.f4.jpeg


How common is statin intolerance? 



NICE Decision Aid on statins 

‘Many people who take statins experience muscle pain from 
time to time but in clinical trials about the same proportion of 
people overall had muscle pain at some point, whether they 
took dummy tablets or statins. The UK independent safety 
regulator for medicines estimates that in every 1000 people 
who take statins, over a year on average 2 of them will 
experience mild muscle pain. Muscle pain is most likely in the 
first 3 months of treatment. 
Rarely, some people taking statins have developed abnormal 
muscle breakdown, which can lead to kidney problems and be 
life-threatening. The UK independent safety regulator for 
medicines estimates that for every 100,000 people who take 
statins, over a year about 1 or 2 of them on average will 
experience this type of muscle damage.’ 



Genetic variant (SLC01B1 gene) implicated in myopathy induced by statins  





• Pre-statin, ask about persistent generalised, unexplained muscle pain 
and if present measure creatine kinase levels. If  CK>5X ULN, re-measure 
after 7 days. If similar, do not start statin treatment. 
 

• If CK < 5X ULN, start statin treatment at a lower dose 
 

• Advise people who are being treated with a statin to seek medical advice 
if they develop muscle symptoms (pain, tenderness or weakness). If so, 
measure CK 
 

• If people report muscle pain or weakness while taking a statin, explore 
other possible causes of muscle pain or weakness and raised CK if they 
have previously tolerated statin therapy for more than 3months 
 

• Do not measure CK in asymptomatic people on statins 

What do NICE say about Statins and muscle problems? 



Statin intolerance – Practical Advice 
 

• Listen to patient and take a clear history of 
symptoms and previous statin and other drug use. 
 

• Evaluate  if re-challenge appropriate and if so 
negotiate carefully with patient. 
 

• Decide on choice of statin for re-challenge, whether 
conventional or off license regime. 
 

• If statin not tolerated or not appropriate then move 
forward with option of additional therapeutic 
options eg. Ezetimibe or PCSK9 inhibitors. 
 





Some Key Points 
• Use statins of high intensity and low cost 

 
• CV risk calculators eg. QRISK2 appropriate in type 2 diabetes (not type 1) 

 
• PCSK9 inhibitors  and FH guidelines cover by separated  NICE TAG/guideline 

 
• No recommendations for use of fibrates 

 
• Informed decision making with patient using decision aid if necessary 

 
• Offer atorvastatin 20 mg for the primary prevention of CVD  (10% 10-year 

CVD risk). Secondary prevention - usually start with atorvastatin 80 mg 
daily. 
 

• NICE recommends total cholesterol, high-density lipoprotein cholesterol 
(HDLcholesterol) and non-HDL-cholesterol in all people who have been 
started on high-intensity statin treatment after 3months of treatment, 
aiming for a greater than 40% reduction in non-HDL-cholesterol. 



What do NICE say about Triglycerides? 

• Refer for urgent specialist review if trigs > 20 mmol/litre 
(not due to excess alcohol or poor glycaemic control) 
 

• If trigs 10-20 mmol/L, repeat with a fasting test (after an 
interval of 5 days, but within 2 weeks) and review for 
potential secondary causes of hyperlipidaemia and seek 
specialist advice if the trigs > 10 mmol/litre 
 

• If trigs 4.5-9.9 mmol/L, be aware that the CVD risk may be 
underestimated by risk assessment tools and optimise the 
management of other CVD risk factors present and seek 
specialist advice if non-HDL cholesterol concentration is 
more than 7.5 mmol/L 
 
 



• Do not use a risk assessment tool to assess CVD risk in 
people with type 1 diabetes 
 

• Consider statin treatment for the primary prevention 
of CVD in all adults with type 1 diabetes. 
 

• Offer statin treatment for the primary prevention of 
CVD to adults with type 1 diabetes who are older than 
40 years or have had diabetes for more than 10 years 
or have established nephropathy or have other CVD 
risk factors 
 
 
 

What do NICE say about type 1 diabetes? 



When not to use Risk Predictors? 

• Pre-existing CVD 
 
• Type 1 diabetes 

 
• Familial hypercholesterolaemia (FH) 

 
• CKD (eGFR less than 60 ml/min/1.73m2 and/or 

albuminuria 
 

• High Trigs – not specifically mentioned by NICE but 
problematic 
 



Is QRISK that helpful in type 2 diabetes      
CV risk stratification? 



Lipid Guidance in Diabetes : JBS 2 

 Statins recommended for: 

 
1. All those aged 40 or more with type 1 or type 2 diabetes 

 

2. Those aged 18-39yrs with type 1 or 2 who have the 

following: 

   retinopathy (not BDR) 

   nephropathy (inc. microalb +) 

   poor glycaemic control (HbA1c>9%)  

  hypertension 

   cholesterol > 6mmol/L 

   features of “metabolic syndrome” 

   family history of premature CVD in 10 relative 

 
Joint British Societies’ Guidelines 2: Heart, vol 91; December 2005 



Lipid Guidance in Diabetes : JBS 2 

Joint British Societies’ Guidelines 2: Heart, vol 91; December 2005 

Lipid targets:  

   Total cholesterol 4mmol/L 

   LDL cholesterol 2mmol/L 

“Other lipid-lowering drugs should be considered 

in addition to a statin if cholesterol (total / LDL) not 

achieved or if other lipid parameters such as HDL 

cholesterol or triglycerides need to be addressed.” 



Which patients should you refer to a 
lipid clinic? 



Patients seen in lipid clinic 

• FH patients 

• Other hereditary hyperlipidemias 

• Polygenic hypercholesterolaemia 

• Statin intolerance 

• HIV dyslipidaemia 

• Request for PCSK9 inhibitors in patients with 
CVD 

• Queries with CV risk asessment  




