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Abstract 
 
Cardiovascular disease is a significant cause of morbidity and mortality in patients with diabetes3 mellitus (DM). 
According to the IDF Diabetes Atlas 2013, the prevalence of diabetes in Myanmar is 5.7%.1 Diabetes is recognized as a 
risk equivalent for coronary heart disease. The lipid profile in patients with type 2 DM is characterized by elevated 
triglycerides, low high-density lipoprotein cholesterol and raised small dense low-density lipoprotein cholesterol (LDL-C) 
particles. This is believed to be a key factor in promoting atherosclerosis in these patients. There is ample evidence that 
aggressive statin therapy reduces cardiovascular end points in patients with DM in both primary and secondary 
prevention studies. In all persons with DM, current treatment guidelines recommend reduction of LDLC to less than 100 
mg/dL, regardless of baseline lipid levels. In very high risk patients with DM and coronary heart disease lowering of 
LDL-C to less than 70 mg/dL may provide even greater benefits. Treatment for hypertriglyceridaemia is recommended 
only if TG levels is very high (>500 mg/dL). 
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INTRODUCTION 
  
Type 2 diabetes mellitus has become an epidemic and 
major health problem all over the world especially in the 
Asia Pacific Region. According to the IDF Diabetes Atlas 
2013, the prevalence of diabetes in Myanmar is 5.7%.1 The 
peri-urban diabetes prevalence rate in Myanmar 
(diagnosed by OGTT) was 11.8% (Urban-13.9%, Rural-
7.3%).2 The prevalence of diabetes in Myanmar has shown 
a rising trend with more urbanization, lifestyle changes 
including sedentary lifestyle and dietary pattern. 
According to the World Health Organization, 
cardiovascular disease is the major cause of morbidity and 
mortality for individuals with diabetes. Cardiovascular 
disease (CVD) accounts for 50% of mortality in diabetes. 
About 25% of patients presenting with myocardial 
infarction (MI) have diabetes. The risk of death is 
increased twofold in men and four-to-five fold in women 
with diabetes.3 Diabetes mellitus is recognized as a risk 
equivalent for coronary heart disease. The finding of 
increased cardiovascular risk factors before the onset of 
type 2 diabetes also suggests that aggressive screening for 
diabetes combined with improved glycemic control alone 
will not completely eliminate the excess risk of CHD in 

type 2 diabetic patients. Clearly, a multifactorial approach 
to prevention of CHD in type 2 diabetes will be necessary.4 
  
Although the actual data of statin usage in diabetes in 
Myanmar is not available, it is important to develop a 
guideline suitable for Myanmar patients with diabetes 
according to the local situation. These guidelines aim to 
increase awareness of healthcare practitioners including 
specialists from various fields such as internists, 
diabetologists, cardiologists, as well as primary care 
physicians or general practitioners. These guidelines focus 
on screening and management of dyslipidaemia mainly in 
type 2 diabetes mellitus. 
 
METHODOLOGY 
 
Summary of Methodology of Guideline Development 
 
The task force committee of Myanmar Society of 
Endocrinology and Metabolism (MSEM) undertook the 
project to publish evidence based guideline on key issues 
in management of dyslipidaemia in Type 2 Diabetes 
Mellitus. 
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INTRODUCTION 
  
Type 2 diabetes mellitus has become an epidemic and 
major health problem all over the world especially in the 
Asia Pacific Region. According to the IDF Diabetes Atlas 
2013, the prevalence of diabetes in Myanmar is 5.7%.1 The 
peri-urban diabetes prevalence rate in Myanmar 
(diagnosed by OGTT) was 11.8% (Urban-13.9%, Rural-
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including sedentary lifestyle and dietary pattern. 
According to the World Health Organization, 
cardiovascular disease is the major cause of morbidity and 
mortality for individuals with diabetes. Cardiovascular 
disease (CVD) accounts for 50% of mortality in diabetes. 
About 25% of patients presenting with myocardial 
infarction (MI) have diabetes. The risk of death is 
increased twofold in men and four-to-five fold in women 
with diabetes.3 Diabetes mellitus is recognized as a risk 
equivalent for coronary heart disease. The finding of 
increased cardiovascular risk factors before the onset of 
type 2 diabetes also suggests that aggressive screening for 
diabetes combined with improved glycemic control alone 
will not completely eliminate the excess risk of CHD in 

type 2 diabetic patients. Clearly, a multifactorial approach 
to prevention of CHD in type 2 diabetes will be necessary.4 
  
Although the actual data of statin usage in diabetes in 
Myanmar is not available, it is important to develop a 
guideline suitable for Myanmar patients with diabetes 
according to the local situation. These guidelines aim to 
increase awareness of healthcare practitioners including 
specialists from various fields such as internists, 
diabetologists, cardiologists, as well as primary care 
physicians or general practitioners. These guidelines focus 
on screening and management of dyslipidaemia mainly in 
type 2 diabetes mellitus. 
 
METHODOLOGY 
 
Summary of Methodology of Guideline Development 
 
The task force committee of Myanmar Society of 
Endocrinology and Metabolism (MSEM) undertook the 
project to publish evidence based guideline on key issues 
in management of dyslipidaemia in Type 2 Diabetes 
Mellitus. 
 

The draft of the Myanmar CPG on Management of 
Dyslipidaemia in Type 2 Diabetes Mellitus was discussed 
among the members. 
 
They were developed by using the best evidence available 
at the time of guideline development. The evidence 
grading system for Clinical Practice Recommendations 
were given grades from A to E (Table1).3 

 
Table 1. The evidence grading system for Clinical 
Practice Recommendations3 

Level of 
evidence Description 

A Clear evidence from well-conducted, generalizable, 
randomized controlled trials that are adequately powered, 
including: 
• Evidence from a well-conducted multicenter trial 
• Evidence from a meta-analysis that incorporated quality 
ratings in the analysis 
 
Compelling nonexperimental evidence, i.e., the “all or 
none” rule developed by the Centre for Evidence-Based 
Medicine at Oxford 
Supportive evidence from well-conducted randomized 
controlled trials that are adequately powered, including: 
• Evidence from a well-conducted trial at one or more 
institutions 
• Evidence from a meta-analysis that incorporated quality 
ratings in the analysis 

B Supportive evidence from well-conducted cohort studies, 
including: 
• Evidence from a well-conducted prospective cohort study 
or registry 
• Evidence from a well-conducted meta-analysis of cohort 
studies 
Supportive evidence from a well-conducted case-control 
study 

C Supportive evidence from poorly controlled or uncontrolled 
studies 
 
• Evidence from randomized clinical trials with one or more 
major or three or more minor methodological flaws that 
could invalidate the results 
• Evidence from observational studies with high potential 
for bias (such as case series with comparison to historical 
controls) 
• Evidence from case series or case reports 
Conflicting evidence with the weight of evidence 
supporting the recommendation 

E Expert consensus or clinical experience 
  

 
Rationale for the Management of Dyslipidaemia in 
Type 2 Diabetes 
 
The common conditions coexisting with type 2 diabetes 
such as hypertension and dyslipidaemia, are clear risk 
factors for CVD. Insulin resistance in these patients leads 
to increase prevalence of atherogenic dyslipidaemia. 
 
Type 2 diabetes is associated with a cluster of interrelated 
plasma lipid and lipoprotein abnormalities including 
reduced HDL cholesterol, a predominance of small dense 
LDL particles, and elevated TGL. Low levels of HDL 
associated with elevated TGL are the most prevalent 
dyslipidaemia in patients with type 2 diabetes mellitus. 
These changes are also a feature of the metabolic 
syndrome. Increased LDL levels in diabetics are similar to 
those found in the general population. There is evidence 
that each of these lipid alterations is associated with an 
increased risk of cardiovascular disease. 
 

Numerous randomized controlled trials (RCTs) have 
shown the efficacy of controlling individual 
cardiovascular risk factors in type 2 diabetes patients. 
Aggressive statin therapy reduces cardiovascular end 
points in patients with DM in both primary and secondary 
prevention studies.5,6 
 
Screening Recommendations 
 
Screening is important in order to identify patients with 
suboptimal lipid profiles and then institute corrective 
measures for either primary or secondary prevention. 
Annual screening of fasting lipid profile is recommended 
in most patients with T2DM (B) and should preferably  
include total cholesterol, HDL, LDL and TG. Direct 
measurement of LDL cholesterol is preferred. Calculated 
LDL has problems in patients with high TG levels. 
Calculated non-HDL (TC-HDL) in moderately elevated 
TG may provide useful information of the total 
atherogenic burden.  Adults with low-risk lipid values 
defined by LDL cholesterol <100 mg/dL, HDL cholesterol 
>50 mg/dL, Triglycerides <150 mg/dL) need  repeat lipid 
assessments every 2 years (E).3 If elevated LDL cholesterol 
or triglycerides levels are found, clinical and laboratory 
assessment should be performed in order to rule out 
secondary causes of dyslipidaemia, such as 
hypothyroidism, obstructive liver disease, chronic renal 
disease, drugs and alcohol use (raises triglycerides). 
 
Treatment Recommendations and Goals 
 
Myanmar diabetes patients are considered to be suitable 
for target oriented statin therapy. In all persons with 
T2DM, according to current treatment guidelines, 
reduction of LDL-C to less than 100 mg/dL is recommend, 
regardless of baseline lipid levels (B). In very high risk 
patients in those with DM and established coronary heart 
disease lowering of LDL-C to less than 70 mg/dL is 
recommended (B).3 
 
Management of Raised LDL Cholesterol 
 
(a) Lifestyle modification 
Both medical nutrition therapy (MNT)7  and physical 
activity8  together with weight loss will lead to decreased 
triglyceride and increased HDL cholesterol levels and to 
modest lowering of LDL cholesterol levels as well. 
 
To improve lipid profile in patients with diabetes, lifestyle 
modification is recommended (A). Lifestyle modification 
includes increased physical activity and weight reduction, 
reduced  intake of saturated fat, trans fat, and cholesterol, 
increased consumption of n-3 fatty acids, viscous fiber, 
plant stanols/sterols. 
 
(b) Recommendations of Statins  
The targets and recommendations for statin therapy are 
shown in table 2. Statins should be added to lifestyle 
therapy, regardless of baseline lipid profile in diabetic 
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Table 2. Targets and recommendations for statin therapy9 
Condition Recommendation Goal Comment 

Overt CVD Start statin irrespective of LDL <70 If not reached, aim for 30-40% reduction 
>40 years or >1 risk factor Start statin irrespective of LDL <100 If not reached, aim for 30-40% reduction 
Multiple risk factors Start statin irrespective of LDL <100   
Without overt CVD and under the age of 40 years Start statin if LDL is >100 <100   
    

 
Table 3. Drugs affecting lipoprotein metabolism9 

Drug Class Agents and  Lipid/Lipoprotein  Side Effects  Contraindications 
  Daily Doses  Effects       
HMG CoA reductase Lovastatin (20-80 mg) LDL   ↓18-55% Myopathy Absolute: 
inhibitors (statins) *Pravastatin (20-40 mg) HDL  ↑5-15% Increased liver • Active or chronic 

 
*Simvastatin (20-80 mg) TG  ↓7-30% enzymes liver disease 

 
Fluvastatin (20-80 mg) 

   
Relative: 

 
*Atorvastatin (10-80 mg) 

   
• Concomitant use of 

 
Cerivastatin (0.4-0.8 mg) 

   
certain drugs† 

      Bile acid sequestrants Cholestyramine (4-16 g) LDL   ↓15-30% Gastrointestinal Absolute: 
  Colestipol (5-20 g) HDL   ↑3-5% distress • dysbeta-  lipoproteinemia 
  Colesevelam (2.6-3.8 g) TG  No change Constipation • TG >400 mg/dL 
      or increase Decreased absorption Relative: 
        of other drugs • TG >200 mg/dL 

      Nicotinic acid Immediate release LDL  ↓5-25% Flushing Absolute: 

 
(crystalline) nicotinic acid HDL ↑15-35% Hyperglycemia • Chronic liver disease 

 
(1.5-3 gm), extended TG  ↓20-50% Hyperuricemia • Severe gout 

 
release nicotinic acid 

  
(or gout) Relative: 

 
(Niaspan®) (1-2 g), 

  
Upper GI distress • Diabetes 

 
*sustained release 

  
Hepatotoxicity • Hyperuricemia 

 
nicotinic acid (1-2 g) 

   
• Peptic ulcer disease 

      Fibric acids *Gemfibrozil LDL  ↓5-20% Dyspepsia Absolute: 
  (600 mg BID) (may be increased in Gallstones • Severe renal disease 
  *Fenofibrate (200 mg) patients with high TG) Myopathy • Severe hepatic 
  Clofibrate HDL  ↑10-20%   disease 
  (1000 mg BID) TG  ↓20-50%     
 †Cyclosporine, macrolide antibiotics, various anti-fungal agents, and cytochrome P-450 inhibitors (fibrates and niacin should be used with appropriate 
caution). 
* Available in Myanmar 

 
 

patients with  overt CVD  and those without CVD who are 
over the age of 40 years and have additional risk factors 
(hypertension, smoking, family history of CVD, 
albuminuria, left ventricular hypertrophy, previous 
cerebrovascular disease, and peripheral vascular disease.) 
(A). 
 
For lower risk patients (e.g., without overt CVD and under 
the age of 40 years) statin therapy is recommended in 
addition to lifestyle therapy if LDL remains above 100 
mg% or in those with multiple risk factors (C). 
 
If statin treated patients do not reach recommended LDL 
targets on maximum tolerated doses, reduction of LDL 
level of 30 to 40% from baseline value is alternative 
therapeutic goal (B). 
 
Statin therapy is contraindicated in pregnancy (B). 
 
Management of Hypertriglyceridemia  
 
Triglyceride levels <150 mg/dL (1.7mmol/L) and HDL 
cholesterol >40 mg/dL (1.0 mmol/L) in men and >50 mg/dL 
(1.3 mmol/L) in women are desirable (C). However, LDL 
cholesterol–targeted statin therapy remains the preferred 
strategy (A). The primary target of therapy is LDL 
cholesterol, unless serum triglycerides are ≥500 mg/dL.  If 
triglyceride level is more than 500 mg/dl, triglyceride-

lowering therapy should be started immediately because 
of the high risk of pancreatitis. 
 
Individual diabetic patients found to have high 
triglyceride level should be evaluated for secondary 
causes including endocrine conditions and medications. 
Treatment should focus on such secondary causes. In the 
absence of severe hypertriglyceridemia, therapy targeting 
HDL cholesterol or triglycerides lacks the strong evidence 
base compared to statin therapy. Combination therapy has 
not been shown to provide additional cardiovascular 
benefit above statin therapy alone and is not generally 
recommended (A).3 

 
If triglycerides are ≥200 mg/dL, non-HDL cholesterol 
becomes the secondary target since VLDL, and especially 
its remnants, are considered atherogenic.4 It is 
recommended to set a secondary goal for non-HDL 
cholesterol (Total – HDL) 30 mg/dL higher than LDL goal. 
Consider adding a drug to reach non-HDL goal by  
intensifying therapy with LDL-lowering drug, or adding 
nicotinic acid or fibrate to further lower VLDL.3 

 
Treatment of Low HDL Cholesterol (<40 mg/dL) 
 
For patients with low HDL cholesterol (<40 mg/dL), 
consider interventions to raise HDL cholesterol level but 
only after the goals for LDL cholesterol and non-HDL 
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cholesterol (for patients with triglycerides ≥200 mg/dL) 
have been achieved. It is recommended to intensify weight 
management and increase physical activity. Nicotinic acid 
or fibrate can also be considered. There is no goal specified 
for raising HDL in patients with isolated low HDL 
cholesterol.  
 
Follow up and Monitoring 

 
Reassess the patient’s lipid profile 6 weeks after initiation 
of therapy and again at 6-week intervals until the 
treatment goal is achieved. Thereafter, patient should be 
tested at 6 to 12 month intervals. The specific interval 
should depend on patient adherence to therapy and lipid 
profile consistency. Liver transaminase levels should be 
measured before and 3 months after initiation, and 
whenever lipid altering therapy is restarted, increased, 
changed or combined. The cholestrol lowering drugs 
available in Myanmar are mentioned in Table 3.  
 
CONCLUSION 
 
A multifactorial approach to prevention of cardiovascular 
disease in type 2 diabetes is essential, among which 
management of dyslipidaemia is one of the important 
strategies. By application of this guideline for the 
management of dyslipidaemia and proper usage of lipid 
lowering drugs, by all primary care physicians and 
specialists, the morbidity and mortality of diabetic patients 
in Myanmar will be reduced.  
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