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Facts about this edition of the CPG: 

1.	 First in Asia to advocate A1c as a diagnostic tool to diag-
nose diabetes*

2.	 It’s among the first in the world to have a different A1c cut-
off point (6.3%) for diabetes

3.	 First in the world to advocate 4 oral anti-diabetic agents 
before initiating insulin therapy (provided A1c < 10%)

4.	 First in the world to produce patient specific algorithm

5.	 Among the first in the world to offer GLIP-1 RA as an alter-
native to initiating insulin therapy with basal insulin (provid-
ed A1c < 10%)

Other notable changes;
6.	 BP target for diabetes 135/75

7.	 Aspirin for primary prevention of CVD for those above 65 
years of age

8.	 Universal screening for gestational diabetes

* The Japanese advocates A1c as a diagnostic test but it 	 must 
be accompanied by FBG or oGTT from the same blood sample 
back in 2010.
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Three main issues confronted the Development Group when revising the Clinical Practice Guidelines (CPG) 
for the Management of Type 2 Diabetes Mellitus (T2DM). First was the issue of increasing prevalence of 
diabetes followed by the increasing percentage of silent or undiagnosed diabetes especially in the young 
and finally the poor state of glycaemic control in our patients.

Diagnosing T2DM with Fasting Blood Glucose (FBG) or oral Glucose Tolerance Test (oGTT) is fraud with 
problems. FBG and especially oGTT are very cumbersome. Based on the NHMS 2015 report, 9.2% of those 
above the age of 18 years did not know they have diabetes compared to a mere 8.2% who knew.  This is 
worse in those below 30 years old where 88% of those with diabetes did not know they have the disease. 
Based on the Metabolic Syndrome Study of Malaysia data, an A1c of 6.3% produced a positive predictive 
value of 58% and negative predictive value of 84% with an ROC curve of 0.85 in diagnosing diabetes. This 
is also supported by the retinopathy study in neighbouring Singapore and data from mainland China and 
Hong Kong. By being one of the first few countries in Asia to utilise A1c as a diagnostic tool we hope to be 
able to bring down the number of undiagnosed diabetes in this country.

On the issue of poor glycaemic control several contributing factors come to mind; first and foremost is the 
issue of compliance to medications especially that to insulin. Two basic concerns underlie the problem of 
compliance, that of the fear of hypoglycaemia and weight gain. Hypoglycaemia as we come to understand 
is no more a one off phenomenon. It has long term repercussions. Patients who develop severe hypogly-
caemia have a 20% chance of developing cardiovascular disease in the following year. Similarly, weight gain 
which tends to be associated with conventional therapies such as insulin secretagoues and insulin could 
very well explain our inability to improve cardiovascular outcomes when it comes to treating hyperglycae-
mia in diabetes.  The treatment algorithm, follow-up algorithm and patient specific algorithm (which is a 
first for any CPG on T2DM) were tailored to minimise hypoglycaemia and the undesirable effect of weight 
gain.

Another important point that calls for our attention is the need to manage the various individual abnor-
malities that contribute to hyperglycaemia in diabetes. The Ominous Octet (its illustration is on the front 
cover of the CPG) has to be addressed if we are to make any headway in slowing the disease progression 
of diabetes. Tackling blood glucose alone is insufficient. Study by DeFronzo which initiated triple therapy 
with metformin, thiazolidinedione and GLIP-1 RA at the onset of diabetes was shown to be effective in 
slowing the progression of diabetes. Despite its publication in 2014, no guideline on T2DM has found it 
necessary to include such an approach in any of its treatment algorithms. Perhaps it is we, the diabetes 
caregiver or the newly-diagnosed patients who are overwhelmed by the idea of starting all  three agents at 
the same time or even the health financing systems which are not ready for it. In this respect the CPG has 
taken a middle path by being the first in the world to allow the use of up to 4 anti-diabetic agents before 
initiating insulin therapy provided the A1c is below 10 %. Though it is a far cry from the triple therapy of De 
Fronzo, it still holds true to the spirit of treating the various pathologies that go wrong with diabetes by 
allowing up to 4 agents to try and correct if not all, at least some of these pathologies. 

The CPG has also taken the brave stand by being the first to recommend GLIP-1 RA as an alternative to 
basal insulin in those who are about to be initiated with insulin therapy (provided the A1c is < 10 %). Despite 
most other CPGs advocating aspirin in those above the age of 40-50 years with high Framingham Risk 
scores based on multitude of meta-analysis and systematic analyses, we believe in the well tested prin-
ciple that no amount of meta-analysis can outperformed a well conducted RCT. Thus we are sticking our 
necks out with the JPAD Study, the only study on primary prevention with aspirin in diabetes which only 
advocates the anti-platelet in those above the age of 65 years. As recommended by WHO we also support 
universal screening for GDM with oGTT for all pregnant women though we acknowledged the scarcity of 
manpower and resources in some places.

Nor Azmi Kamaruddin

PREFACE
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The Clinical Practice Guidelines: Management of Type 2 Diabetes Mellitus (5th Edition) was published in 
December 2015. This Training Manual is produced to assist ‘trainers’ in delivering all of the components 
relating to the implementation of the new CPG systematically and effectively.

This document contains the following:
1.	 CD-ROM containing the PowerPoint presentations

2.	 The outline for each topic

3.	 Case studies at the end of each topic

4.	 Template for the training program/schedule

5.	 Pre-test and post-test questionnaire

Target audience:
All healthcare providers involved with the care of diabetes patients in both primary healthcare and sec-
ondary healthcare settings.

Table 1: Summary of Training Manual Content
No. Topic Duration (minutes)

Lecture Case Studies
1. Overview of Type 2 Diabetes Mellitus & Revised CPG for 

the Management of T2DM 2015
2. Screening & Diagnosis
3. Target for Control
4. Medical Nutrition Therapy & Low Glycaemic Index Diet
5. Physical Activity
6. Oral Anti-Diabetic Medications
7. Insulin Therapy & Injectables
8. Diabetes with Hypertension
9. Diabetes with Dyslipidaemia
10. Diabetes with Obesity
11. Management of Diabetic Emergencies - Hypoglycaemia
12. Management of Diabetic Emergencies – DKA & HHS
13. Management of Chronic Complications 1
14. Management of Chronic Complications 2
15. Diabetes in Pregnancy
16. Diabetes in Ramadan
17. Diabetes in Adolescents
18. Prevention of Type 2 Diabetes Mellitus

Total

INTRODUCTION
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Slide 1

Slide 2

The NHMS 2015 data are quoted above instead of the NHMS 2011 which was used 
in the CPG.

Slide 3

The NHMS 2015 data are quoted above instead of the NHMS 2011 which was used 
in the CPG.
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Slide 4

Slide 5

Slide 6

Body Mass Index (BMI) was classified using two guidelines; the Malaysian Clinical 
Practice Guidelines of Obesity (2004) and World Health Organization (1998). TR
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Based on the classification from the Malaysian Clinical Practice Guidelines of Obesi-
ty (2004), BMI was classified into 6 categories; underweight (<18.50 kg/m2), normal 
(18.50 - 22.99 kg/m2), overweight (23.00 - 27.49 kg/m2), obese I (27.50 - 34.99 kg/m2), 
obese II (35.00 - 39.99) and obese 

III (>40 kg/m2). The World Health Organization (1998) classified body mass Index 
(BMI) into 6 categories; underweight (<18.5 kg/m2), normal (18.5-24.99 kg/m2), over-
weight (25.0-29.99 kg/m2), obese I (30.34-34.99 kg/m2), obese II (35.39-39.99) and 
obese III (>40 kg/m2).

Slide 7

People with type 2 diabetes have a higher risk of CVD events relative to people with-
out diabetes.
•	 In the Framingham Heart Study, diabetes predisposed subjects to all of the major 

atherosclerotic diseases. CHD was the most common and most lethal.
•	 The chart shows the age-adjusted relative risk of CVD for diabetics versus non-di-

abetics (16-year follow-up after the tenth biennial examination of the Framingham 
Cohort Study). It is based on 554 men (46 with diabetes) and 760 women (43 with 
diabetes) who were free of CVD at examination.

•	 The risk for individuals without diabetes is represented by the line at a risk ratio of 
one. The risk of CVD is greater for those with diabetes compared with those without.

Kannel WB et al. Am Heart J 1990; 120: 672–6.TRA
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Slide 8

•	 The mortality rate in men with diabetes is twice as great as that in patients with-
out diabetes.

•	 The 20-year mortality of the men aged 44–55 years in the Whitehall, Paris Pro-
spective and Helsinki Policemen studies was analysed.

•	 75% of the deaths in the Helsinki study were from CVD, compared with 56% in 
Whitehall and 31% in France.

•	 In each study, the mortality rate from all causes was found to be twice as great in 
patients with diabetes.

•	 Diabetes was associated with an increased non-cardiovascular mortality in addi-
tion to excess cardiovascular mortality.

Balkau B et al. Lancet 1997; 350: 1680.

Slide 9

Better Control Equals Reduced Risk of Complications
•	 The UKPDS has proven beyond doubt that intensive glycaemic control is strongly 

associated with real clinical benefits for patients with type 2 diabetes. TR
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•	 UKPDS 35 was a prospective observational study to determine the relation between 
exposure to hyperglycaemia over time and the risk of macrovascular or microvas-
cular complications in patients with type 2 diabetes who were participants in the 
UKPDS.

•	 In this sub-analysis, 3642 white, Asian Indian and Afro-Caribbean patients had 
HbA1c measured 3 months after their diabetes diagnosis. The sub-analysis included 
complete data for potential confounders.

Every 1% decrease in HbA1C was associated with clinically important reductions in the inci-
dence of
•	 diabetes-related death (↓21%)

•	 myocardial infarction (↓14%)

•	 microvascular complications (↓37%)

•	 peripheral vascular disease (↓43%)

There is no lower limit beyond which reductions in HbA1C cease to be of benefit.
Taking diabetes-related death as an example, this means that:
•	 a reduction in HbA1c of 2% delivers a 42% reduction in risk

•	 a reduction in HbA1c of 3% delivers a 63% reduction in risk

•	 and so on.

Therefore, the greater the reduction in HbA1c, the greater the protection against complica-
tions.

Stratton MI Adler AI, Neil AW, Matthews DR, Manley SE, Cull CA, et al. Association of glycaemia 
with macrovascular and microvascular complications of type 2 diabetes (UKPDS 35): prospective 
observational study. BMJ 2000;321:405-12.

Slide 10
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Slide 11

Slide 12

Slide 13
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Slide 14

Slide 15

Slide 16
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Slide 17

Slide 18

Colour coded based on
efficacy, risk of hypo & 
weight gain

Algorithm 5: Treatment Algorithm for Newly Diagnosed T2DM 

Slide 19
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Slide 20

Slide 21

Slide 22
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Slide 24
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Slide 1

Slide 1

Slide 3
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Slide 4

Slide 5

Slide 6
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Slide 7

Slide 8

Slide 9
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Slide 10

Slide 11

Slide 12
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Slide 13

Slide 14

Slide 15
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Slide 16

Slide 17

Slide 18

While A1c is an excellent measure for diagnosis, it is essential to know conditions where the 
value may not adequate reflect true glycemic control and other measures such as fasting 
blood sugar or OGTT may be more helpful.
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Important conditions where the rate of red blood cell turnover is significantly shortened 
or extended, or the structure of hemoglobin is altered, A1C may not accurately reflect gly-
cemic status.

This includes common conditions such as B12 and Fe deficiency that can falsely increase A1c 
and also increased red cell turn over states and factors that increase erthropoeisis such as 
use of EPO, Fe, B12 deficiency – which can falsely lower A1c. 
So, while A1c is convenient for patients understanding the factors that affect the accuracy 
of it’s ability to diagnose diabetes. 

Slide 19

While all 3 approaches predict microvascular disease and can be used for diagnosis, A1c may 
be a better predictor of macrovascular disease. The decision of which test to use for diabetes 
diagnosis is left to clinical judgment. Each diagnostic test has advantages and disadvantages

Slide 20
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Slide 21

Slide 22

Slide 23
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Slide 24
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Slide 1

Slide 2

She requires screening. Asymptomatic individual.

Slide 3
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Slide 4

Slide 5

Slide 6
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Slide 2

Slide 3
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Slide 8

Slide 9
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Slide 10

Slide 11

Slide 12

Action in Diabetes and Vascular Disease: Preterax and Diamicron Modified Release Con-
trolled Evaluation (ADVANCE) was a study of 11,140 patients randomized to receive inten-
sive glucose control (HbA1c target ≤6.5%) with addition of gliclazide (or substitution of 
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gliclazide for other sulfonylurea therapy) or standard glucose control (HbA1c target de-
fined by local guidelines). 

Patients in the standard treatment group who were receiving gliclazide when they en-
tered the study substituted this drug with another sulfonylurea. At the end of the fol-
low-up period, mean HbA1c values were 6.5% in the intensive-control group and 7.3% in the 
standard-control group (–0.8% between-arm difference). Intensive control resulted in a re-
duced risk for major microvascular events (hazard ratio [HR] 0.86, 95% confidence interval 
[CI] 0.77–0.97; P=0.01) but not for major macrovascular events (HR 0.94, 95% CI 0.84–1.06; 
P=0.32) or death from any cause (HR 0.93, 95% CI 0.83–1.06; P=0.28), including death from 
cardiovascular (CV) causes.3

Action to Control Cardiovascular Risk in Diabetes (ACCORD) was a  randomized multi-
center study that investigated the incidence of cardiovascular events among 10,251 diabet-
ic patients receiving multiple antihyperglycemic medications as intensive therapy (target 
HbA1c <6%) vs standard therapy (target HbA1c 7.0–7.9%). An absolute between-treatment 
difference in HbA1c levels of –1.1% was observed in favor of the intensive therapy group.4 In-
tensive therapy did not significantly affect advanced measures of microvascular outcomes 
but did delay the onset of albuminuria and some measures of eye complications and neu-
ropathy.5 The trial reported no significant differences in the rate of nonfatal stroke (HR 
1.06, 95% CI 0.75–1.50; P=0.74) but found a significant reduction in incidence of nonfatal 
MI in the intensive-therapy group (HR 0.76, 95% CI 0.62–0.92; P=0.004). A concomitant in-
crease in CV deaths (HR 1.35, 95% CI 1.04–1.76; P=0.02) and all-cause mortality (HR 1.22, 95% 
CI 1.01–1.46; P = 0.04) in this group led to its early termination in 2008, 17 months before 
the study conclusion.4  
The Veterans Affairs Diabetes Trial (VADT), conducted in 1,791 veterans with poorly con-
trolled T2DM, was designed to achieve an overall difference of –1.5% between intensive 
and standard glucose therapy arms. Microvascular complications were minimally affected 
by intensive glucose control, as no significant differences in retinopathy, major nephropa-
thy, or neuropathy were seen. A nominally significant reduction (P=0.05) in any worsening 
of albumin excretion was observed in the intensive-therapy group. No significant differ-
ences were observed between the 2 groups in the incidence of major CV events (HR 0.88, 
95% CI 0.74–1.05; P=0.14) or death from any cause (HR 1.07, 95% CI 0.81–1.42; P=0.62).6
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Slide 14

Slide 15

Main Point: Highlight the importance of a therapy that addresses this glucose triad, even 
at insulin initiation.
As FPG and postprandial plasma glucose (PPG) contribute to varying degrees at differing 
HbA1c levels, a treatment plan that addresses all three components of the “glucose triad” 
will be most effective.  Targeting FPG and PPG will have a combined effect of lowering 
HbA1c, which has been clearly associated with lowering risks of future complications.  

Reference:	
Ceriello A, Colagiuri S. International Diabetes Federation guideline for management of 
postmeal glucose:  a review of recommendations. Diabet Med. 2008;25(10):1151-1156.
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Slide 16

As Patients Get Closer to A1C Goal, the Need to Successfully Manage PPG Significantly Increases
Postprandial glycemic excursions become more predominant in patients with good control of 
fasting plasma glucose. Therefore, treatment should focus on both FPG and PPG excursions in 
order to reach and maintain A1C targets. 

Adapted from Monnier L, Lapinski H, Collette C. Contributions of fasting and postprandial 
plasma glucose increments to the overall diurnal hyperglycemia of Type 2 diabetic patients:  
variations with increasing levels of HBA(1c). Diabetes Care. 2003;26:881-885.

Slide 17

This analysis was based on 1-day, four-point daytime glucose profiles from 290 patients 
with type 2 diabetes who were treated with diet therapy with or without oral antihypergly-
cemic drug (OAD) therapy and without insulin. The findings suggested that PPHG account-
ed for ∼70% of overall glycemic exposure above normal levels in patients in the lowest 
range of A1C (<7.3%), with the contribution from BHG increasing with higher A1C. In the 
highest A1C range (A1C >10.2%), the contributions were reversed; PPHG contributed ∼30% 
and BHG ∼70%.
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Slide 18

Efficacy of multiple risk factor intervention in high-risk subjects (type 2 diabetes with 
microalbuminuria): Steno-2
The Steno-2 study showed the effect of a multiple risk factor intervention strategy in 160 
subjects with type 2 diabetes with microalbuminuria.  Although all these subjects had type 
2 diabetes, the results suggest that multiple risk factor intervention may also be high-
ly beneficial in subjects with the metabolic syndrome. Subjects in the intensive therapy 
group were to follow a reduced-fat diet and exercise regularly, offered smoking cessation 
counseling, prescribed an angiotensin-converting enzyme (ACE) inhibitor or angiotensin 
II–receptor blocker (ARB) regardless of blood pressure, and received vitamin supplemen-
tation and aspirin; stepwise antiglycemic and antihypertension medications were also pre-
scribed as well as lipid-modifying therapy with a statin and/or fibrate. Subjects receiving 
intensive therapy were much more likely to reach their total cholesterol goal (<175 mg/dL) 
and systolic blood pressure goal (<130 mm Hg) and to routinely use ACE inhibitors or ARBs 
(data not shown).  Note that it was much more difficult to achieve systolic blood pressure 
goal than diastolic blood pressure goal. The difference between intensive and convention-
al therapy for hemoglobin A1c (glycosylated hemoglobin) was only 0.6%.
Reference:
Gæde P, Vedel P, Larsen N, Jensen GV, Parving HH, Pedersen O. Multifactorial intervention 
and cardiovascular disease in patients with type 2 diabetes. N Engl J Med 2003;348:383-
393.
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Slide 19

Slide 20

Composite endpoint of death from CV causes, nonfatal MI, CABG, PCI, nonfatal stroke, 
amputation, or surgery for PAD: Steno-2
In Steno-2, the intensive therapy group had a 53% reduction in macrovascular disease, 
relative to the conventional therapy group.  This 53% reduction in macrovascular disease 
is much higher than the percent reduction reported in single intervention trials of blood 
pressure, lipids, or ACE inhibitors, suggesting that multiple risk factor interventions are 
critical in high-risk subjects.
Reference:
Gæde P, Vedel P, Larsen N, Jensen GV, Parving HH, Pedersen O. Multifactorial intervention 
and cardiovascular disease in patients with type 2 diabetes. N Engl J Med 2003;348:383-
393.
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Slide 21

Figure 2. Changes in Selected Risk Factors during the Interventional Study and Follow-up Pe-
riod. Panel A shows mean ({+/-}SE) values for selected risk factors during the interventional 
part of the study for all patients (solid lines) and during the follow-up period (dashed lines). 
In the conventional-therapy group, mean values were obtained at baseline, at 3.8 years, at 7.8 
years, and at 13.3 years. At these intervals, the total numbers of patients in both study groups 
were 160, 149, 130, and 93, respectively. Panel B shows the percentage of patients in each 
group in whom the treatment goals for the intensive-therapy group were reached at the end of 
the study. Only one patient (in the intensive-therapy group) reached all five treatment goals at 
the end of follow-up. To convert the values for cholesterol to millimoles per liter, multiply by 
0.02586. To convert the values for triglycerides to millimoles per liter, multiply by 0.01129. 
LDL denotes low-density lipoprotein.

Slide 22
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Slide 26

Slide 27

Targets for Control
Parameters Levels

Glycaemic 
control*

Pasting or pre-prandial 4.4 – 7.0 mmol/L

Post-prandial** 4.4 – 8.5 mmol/L

A1c++ ≤6.5%

Lipids Triglycerides ≤1.7 mmol/L

HDL-cholesterol >1.0 mmol/L (male)

>1.2 mmol/L (female)

LDL-cholesterol ≤2.6 mmol/L#

Blood pressure ≤135/75 mmHg$

Exercise 150 minutes/week

Body weight If overweight or obese, aim for 5-10%weight loss 
in 6 months

•	 Modified from the NICE guideline: Type 2 diabetes: The management of type 2 diabetes, 
2009. Glycaemic target should be individualised to minimise risk of hypoglycaemia.  The 
committee acknowledges the increased CVD death in the intensive group of the ACCORD 
study. However, the committee believes it is due to the overall treatment strategies that    
were employed to achieve the A1c target rather than the reduction in A1c. This is also col	
laborated by the ADVANCE study.

**  Measured at least 90 minutes after meals. 
++   A1c ≤6.5% is advocated for patients with a shorter duration of diabetes, no evidence of 

significant CVD and longer life expectancy and have minimal risk of hypoglycaemia. There 
are strong benefits for reduction of nephropathy (ADVANCE) and retinopathy (ACCORD/
ACCORD Eye Study Group) at or below this level of A1c.

#     In individuals with overt CVD, LDL cholesterol target is <1.8 mmol/L. 
$     In children and adolescents, blood pressure (BP) should be <95th percentile for age and 	
      sex.
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Slide 1

This case illustrates a newly diagnosed diabetes, with no end organ complications.

Slide 2

The A1c is still not within target of ≤ 6.5%. Other issues to address like obesity, diet and com-
pliance before uptitrating the treatment.

Slide 3

Target A1c is between 6.0 – 6.5% because he is young and newly diagnosed DM. 
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Should stress about lifestyle modification eg diet exercise and healthy eating, doing this 
should be able to bring down A1c level. 
Failing all the above then the third agent will be discussed.

Slide 4

Slide 5

\
Slide 6
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Slide 9
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Slide 12
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Slide 14

Slide 15

Based on 2-4 exchanges of CHO per meal. This is for 1600-1800 kcal a day.
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Slide 16

Snacks allowed for 1 -2 exchanges. Can eat 1 -2 times a day.

Slide 17

Based on 1 exchange of fruits.

Slide 18
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Slide 30

Metformin is first line agent in most patients: if not using metformin, think of why not. Safe, 
effective in lowering BG and benefit in obese CV patients. Other considerations in choosing 
agent are renal function and weight neutrality.
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Slide 4

The time course of action may vary in different individuals, or at different time in the same 
individual. The variations and time periods indicated above should be considered as gener-
al guidelines only. The higher the dose of the insulin, the longer is the duration of action.
The long acting insulin analogue, which has less peak, results in lower hypoglycaemic epi-
sodes and
reduced weight gain compared to conventional insulin. At higher doses the long acting 
insulin analogue may have a significant peak. 
The rapid acting insulin analogues can be administered immediately before meals. 
Based on Cochrane reviews, insulin analogues are not superior to conventional human in-
sulin in terms of efficacy other than reduced risk of symptomatic nocturnal hypoglycaemic 
events.

Slide 5

Implementing successful insulin therapy requires a 3 - stage process;
Initiation – Starting insulin. Requires selection of appropriate insulin regimen, insulin type 
and starting dose to address the individual’s main glycemic abnormality.
Optimisation – Dose titration / adjustment. Requires gradual, safe and prompt titration of 
insulin dose according to self blood glucose monitoring (SMBG) towards an optimal dose 
to ensure maximum benefit from prescribed treatment. The insulin dose should be ad-
justed at least weekly to get the monitored readings to target. Optimisation of the insulin 
dose should be an interactive process between the healthcare provider and the patient. \
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This can be done at the diabetic resource centre or via telephone calls. It should be done 
within the first few months of starting insulin.
Intensification - Modification of an insulin regimen to achieve better glycaemic control. 
Requires switching to more intensive insulin regimens for better glycaemic control. 
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Slide 11

	 Metformin should be continue while on insulin therapy unless contraindicated or intolerant.
	 Sulphonylurea/ meglitinides should be withdrawn once prandial insulin is used regularly with 	
	 meals. DPP-4  inhibitors and SGLT2 inhibitors may be used in combination with insulin.
	 Insulin dose should be optimised prior to switching / intensifying regimens.
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Slide 16

Pre-breakfast glucose readings reflect adequacy of pre-bed basal insulin.
Pre-lunch readings reflect pre-breakfast short-acting insulin.
Pre-dinner readings reflect pre-lunch short-acting insulin.
Pre-bed readings reflect pre-dinner short-acting insulin.
Post-prandial glucose readings reflect the adequacy of respective pre-meal rapid-act-
ing insulin (analogues).

Slide 17

SMBG with use of Conventional Premixed Insulin
Pre-breakfast glucose readings reflect the adequacy of intermediate-acting insu-
lin.
Pre-lunch readings reflect pre-breakfast short-acting insulin.
Pre-dinner readings reflect pre-breakfast intermediate-acting insulin.
Pre-bed readings reflect pre-dinner short-acting insulin.

SMBG with use of Premixed Insulin analogues
Pre-breakfast glucose readings reflect the adequacy of long-acting insulin.
Post-breakfast readings reflect pre-breakfast rapid-acting insulin.
Post-lunch readings reflect pre-lunch rapid-acting insulin.
Post-dinner readings reflect pre-dinner rapid-acting insulin.
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Slide 2

Randomised clinical trials have demonstrated reduction of coronary heart disease (CHD) 
events, stroke and nephropathy when lowering SBP to <140 mmHg.
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Slide 7

Slide 8

Patients with hypertension should be advised to reduce their dietary sodium intake to no 
more than 2,000 mg per day; further reduction to 1,500 mg/day is desirable as it leads to 
even greater decreases in BP.

Slide 9
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Slide 10

Slide 11

90% of patients require three antihypertensive medications to achieve target.
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Slide 13

Slide 14

IRMA 2 is a positive study, demonstrating a 70% risk reduction for the primary endpoint 
(prevention or slowing of progression to overt diabetic nephropathy), independent of 
the effects of irbesartan on systemic blood pressure.
A clear dose response is observed in IRMA 2 for the primary endpoint. The irbesartan 
150 mg group demonstrates a 39% relative risk reduction (RRR) vs. the control group 
(placebo in addition to other non-excluded antihypertensive therapies) in the develop-
ment of overt proteinuria (urinary albumin excretion rate [AER] > 200 µg/min, or 300 
mg/day, and an increase of urinary AER from baseline by at least 30%), p=0.08.  The 
irbesartan 300 mg group demonstrates a highly significant 70% RRR vs. the control 
group, p<0.001.  The Kaplan-Meier curves separate at the first visit (at 3 months) and 
continue to diverge.
After adjustment for the baseline level of microalbuminuria and the achieved blood 
pressure during the study, the benefits of irbesartan in slowing progression to overt 
proteinuria are still present:  RRR of 44% for irbesartan 150 mg vs. the control group 
(p=0.05); RRR of 68% for irbesartan 300 mg vs. the control group (p<0.001).

TR
A

IN
IN

G
 M

A
N

UA
L 

FO
R 

HE
A

LT
HC

A
RE

 P
RO

FE
SS

IO
N

A
LS

M
A

N
A

G
EM

EN
T O

F 
TY

PE
 2

 D
IA

BE
TE

S 
M

EL
LI

TU
S

(5
th

 E
di

tio
n)

125



Slide 15

The event rates for the primary endpoint are approximately 15%, 10%, and 5% in the 
control (placebo in addition to other non-excluded antihypertensive therapies), irbesar-
tan 150 mg, and irbesartan 300 mg groups, respectively.  This corresponds to relative 
risk reductions of 39% for irbesartan 150 mg vs. the control group (p=0.08), and 70% 
for irbesartan 300 mg vs. the control group (p<0.001).
Two important secondary endpoints in IRMA 2 include change in overnight urinary 
albumin excretion rate (AER) and change in creatinine clearance.  AER was reduced 
in the two irbesartan groups throughout the study (-24% and -38% at 24 months, com-
pared with baseline, in the irbesartan 150 mg and 300 mg groups, respectively).  AER 
remained unchanged in the control group (-2% at 24 months compared with baseline), 
p<0.001 for the comparison between the control group and the two irbesartan groups 
combined. Creatinine clearance remained in the normal range in all three groups 
throughout the study.

Slide 16

Regression to normoalbuminuria (< 20 µg/min, or < 30 mg/day) at the last visit was 
more frequent in the patients treated with irbesartan 300 mg than in the control (place-
bo in addition to other non-excluded antihypertensive therapies) group (34% vs. 21%, 
respectively, p=0.006).
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Slide 1

Slide 2

People with Type 2 diabetes have a higher risk of myocardial infarction (MI) than non-dia-
betic individuals.
In one study, people with Type 2 diabetes who had never had an MI had as high a risk of 
having one as people without Type 2 diabetes with a history of MI.1

DM is a coronary heart disease (CHD) risk equivalent. Control of hyperglycaemia in T2DM 
has not been associated with significant decrease in CVD events except in overweight peo-
ple with diabetes who were given metformin . In other people with T2DM the  effect of 
hyperglycemia treatment on macrovascular complication can only can be seen after 15-18 
years early aggressive therapy.Thus, efforts must also be directed to control other risk fac-
tors such as dyslipidaemia, hypertension and other new emerging risk factors.
Reference
Haffner SM et al. N Engl J Med 1998; 339: 229–234.
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Slide 1

	

Slide 2

	 Prevalence of Overweight and Obesity among adults age >18 years and above from latest 
	 NHMS 	2015. BMI used According to Malaysia CPG 2004.
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Slide 6

Many anti diabetic agents are associated with weight gain, and attempts should be made 
to minimise these medications without compromising glycaemic control or to switch to 
alternative agents not associated with weight gain.
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Slide 9

In Malaysia, 2 anti-obesity agents have been approved, Phentermine and Orlistat.
Phentermine only indicated for short term-3 months.
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Slide 7

Complications and Effects of Severe Hypoglycemia 
A major complication of hypoglycaemia is an increased risk of cardiac arrhythmia. Abnor-
mal, prolonged cardiac repolarization with an increase in QTc and QTd has been observed 
in studies.1

As previously shown, declining plasma glucose levels trigger physiologic defenses, includ-
ing a decrease in pancreatic beta-cell insulin secretion. Increases in pancreatic beta-cell glu-
cagon and adrenomedullary epinephrine secretion also normally occur.1

Sustained, severely low glucose levels can cause neuroglycopenic symptoms. Without treat-
ment, these low levels can lead to cognitive impairment, seizure, coma, and brain death.2

Slide 8

Severe Hypoglycemia May Cause a Prolongation of QT Interval in Patients With Type 2 
Diabetes 
Landstedt-Hallin et al1 examined the effect of insulin-induced hypoglycaemia on cardiac re-
polarization in 13 patients with type 2 diabetes. All patients had been treated with both 
insulin and oral glibenclamide for at least 8 months before the start of the study.
The patients stopped using oral glibenclamide for 2 weeks but continued with insulin thera-
py. They were subjected to a first hypoglycemic clamp at the end of these 2 weeks. The pa-
tients then resumed combined glibenclamide and insulin therapy, and after 6 to 8 months 
they participated in a second hypoglycaemic clamp. Eight patients were subjected to a third 
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euglycaemic clamp study after an additional 3 to 4 months.1

As demonstrated in the graph, the study showed that mean QT intervals and QT dispersion 
were significantly prolonged after the hypoglycaemic clamps. These results showed that 
hypoglycaemia affected repolarization of the myocardium, creating an increased risk of 
arrhythmias.1

Slide 9

Asymptomatic Episodes of Hypoglycemia May Go Unreported 
In clinical studies of continuous glucose monitoring (CGM), episodes of hypoglycaemia 
have been found to go unrecognized.1–3 
Chico et al1 used CGM to measure the frequency of unrecognized episodes of hypoglycae-
mia in patients with type 1 (n=40) and type 2 (n=30) diabetes. CGM detected unrecognized 
hypoglycaemic events in 55.7% of all patients. In the subset of patients with type 2 diabetes, 
CGM detected hypoglycaemic events in 46.6% of patients.1 
Other researchers have reported similar findings.2,3

Slide 10

Sleep decreases the epinephrine response to hypoglycaemic events in patients with T1DM 
and the warning signs of hypoglycaemia are reduced. 
Jones study: Epinephrine response was measured in adolescents with T1DM (n=8) and age-
matched controls (n=6) in daytime and nighttime in response to insulin-induced hypogly-
caemia. In each study, the plasma glucose concentration was stabilised for 60 min at 
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approximately 100 mg/dL and then reduced to 50 mg/dL for 40 min at various time points.  
on the x-axis represents the beginning of the hypoglycaemic period. In both healthy partic-
ipants and patients with T1DM, epinephrine response was blunted while they were asleep, 
and maintained while they were awake in daytime. When patients with T1DM were awake 
at night, the epinephrine response was maintained.
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Slide 16

Slide 17

Evidence suggests that 15 g of glucose (monosaccharide) is required to produce an increase 
in BG of approximately 2.1 mmol/L within 20 minutes, with adequate symptom relief for 
most people.
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Slide 7

Slide 8

Slide 9

Example: a 80 kg person would require approximately 80 x 0.5 units or 40 units in 24 hours.
Give 50% of total dose at bedtime in the form of long acting insulin and divide remaining 
dose equally between prebreakfast,pre-lunch and pre-evening meal.
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E.g. Short-acting insulin 7u tid & 20 units bedtime
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Slide 7

VEGF plays an important role in the development of DME. Anti-VEGF has proven sig-
nificantly improved visual acuity and avoid vision loss in patients with DME more often 
than laser by preventing the blood vessels from leaking fluid and causing macular oe-
dema
Two drugs approved US FDA and EMA – Ranibizumab and Aflibercept.
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Slide 12

Slide 13

Slide 14

Microalbuminuria refers to the presence of a small amount of albumin in the urine 
which cannot be detected with the usual urine dipstick.
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Slide 15

ACR - is defined as a urinary albumin:creatinine ratio >2.5 mg/mmol in men and >3.5 
mg/mmol in women, which is equivalent to a 24-hour urine collection level of >20 mg/L. 
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Slide 18

Proteinuria is an independent predictor for nephropathy progression. The magnitude 
of proteinuria as measured by 24-hour urine collection has a linear relationship with 
progression of nephropathy and risk of CV events.
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Slide 1

Mrs NS is a 58-year old university lecturer;

Medical History:

1, T2DM past 10 years
2. Hypertension past 8 years
3. Hyperlipidaemia past 10 years

Treatment:

1. Mixtard 36 units BID
2. Actrapid 12 units pre lunch
3. Metformin 850 mg BID
4. Ibersartan 150 mg daily
5. Atovarstatin 20 mg daily

Physical:
Wt 62 kg, BMI 23 kg/m2, BP 135/82 mmHg, pulse 84/min

Lab results:

A1c 6.4 %
FBG 5.8 mmol/l

LDL 2.2 mmol/l
HDL 1.1 mmol/l
TG   1.3 mmol/l

Normal renal function
No proteinuria

Case 1

Slide 2

She comes in for her routine clinic appointment;
Quite happy with herself.

Still doing aerobics 1 hour 3 times a week.
She reduces her evening dose of mixtard to
24-28 units followed by a light snack during 
her aerobic nights. After the aerobics she will 
have a light supper.

Her last hypo was almost 2 years ago when 
she forgotten to take her snack. 
It hasn’t occurred since.

Taking care of her diet and does gardening  
over the weekends.

She is asymptomatic and has a good effort tolerance.
She takes Evening Primrose Oil for the occasional 
hot flushes that she gets at night

Lab results:

A1c 6.4 %
FBG 5.8 mmol/l

LDL 2.2 mmol/l
HDL 1.1 mmol/l
TG   1.3 mmol/l

Normal renal function
No proteinuria

Slide 3

Subsequent Clinic Visit  6 months later;

She related that she had chest pain during her 
daughter’s birthday and was rushed to the nearest 
hospital. The attending cardiologist made a diagnosis
of (unstable) angina and proceeded with coronary 
angiogram which showed a single vessel disease in the LAD.
A drug eluting stent was placed.

The cardiologist informed her that he had to reduced 
her insulin levels now that she has IHD as strict 
glycaemic control is associated with increased mortality
(ACCORD Study).

Her current medications;
Basal insulin 24 units at bedtime
Gliclazide 60 mg daily
Metformin 850 mg BID
Aspirin, Clopidogrel
Bisoprolol, Ibesartan & Atovarstatin 40 mg

Lab results:

A1c 8.4 %
FBG 6.8 mmol/l

LDL 1.8 mmol/l
HDL 1.2 mmol/l
TG   1.8 mmol/l

Normal renal function
No proteinuria
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Slide 4

Lab results:

A1c 8.4 %
FBG 6.8 mmol/l

LDL 1.8 mmol/l
HDL 1.2 mmol/l
TG   1.8 mmol/l

Normal renal function
No proteinuria

Basal insulin 24 units at bedtime
Gliclazide 60 mg daily
Metformin 850 mg BID

1. How would you have modified her diabetes treatment?

2. What will you do now?

Slide 5

Colour coded based on
efficacy, risk of hypo & 
weight gain

Slide 6

Lab results:

A1c 8.4 %
FBG 6.8 mmol/l

LDL 1.8 mmol/l
HDL 1.2 mmol/l
TG   1.8 mmol/l

Normal renal function
No proteinuria

Basal insulin 24 units at bedtime
Gliclazide 60 mg daily
Metformin 850 mg BID

1. How would you have modified her diabetes treatment?

2. What will you do now?

3. Do you agree with the application of the 
ACCORD’s data?
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Slide 7

ACCORD Treatment Effect on
Primary Outcome
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HR=0.90 (0.78-
1.04), P=0.16

2.29%/yr
2.11%/yr

ACCORD Study Group N Engl J Med 358:2545-59; 2008

6

Slide 8

Cardiovascular Deaths in 
ACCORD

ACCORD. N Engl J Med. 2008;358:2545-2559.
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Sudden death accounted for nearly two thirds of cardiovascular 
deaths! 86/135 with intensive therapy and 67/94 with standard therapy

Slide 9

Mortality Associated with 
Severe Hypoglycemia

ACCORD

0.0%

1.0%

2.0%

3.0%
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Intensive
Standard

1.3%
1.0%
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No Previous 
Event

≥1 
Hypoglycemic 
Event

Bonds DE, et al. BMJ. 2010;340:b4909.
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Slide 10

Protocol Defined             N Events                                        Interaction P-value
Subgroups

Overall                   10251     723 

Primary Prevention              6643      330 0.04
Secondary Prevention          3608      393

Women                      3952      212 0.74
Men                         6299      511

Baseline Age<65                 6779      383 0.65
Baseline Age≥65                 3472      340

Baseline A1C≤8.0               4868      284 0.03
Baseline A1C>8.0               5360      438

Non-White                  3647      222 0.29
White                      6604      501

ACCORD:  Hazard Ratios for 
Primary Outcome by Subgroup

0.6 1.0 1.4
HR (Intensive vs. Standard)

ACCORD Study Group N Engl J Med 
358:2545-59;2008.

Slide 11

Never
Experienced a 

Hypoglycemic Event

Experienced
Hypoglycemic Event

Overall
Mortality
Rates

1.2% / year 3.3% / year

Background: Mortality By Severe Hypoglycemia

Intensive
Glycemia 1.3% / year 2.8% / year

Standard
Glycemia 1.1% / year 4.9% / year

Again, mortality is higher among participants who had 
experienced a Severe Hypoglycemic Event, 

regardless of treatment strategy

Slide 12

Overall
Never

Experienced a 
Hypoglycemic Event

Experienced
Hypoglycemic Event

Intensive 
Glycemia

1.4% / year

(257 Deaths)

1.3% / year

(223 Deaths)

2.8% / year

(34 Deaths)

Standard 
Glycemia

1.1% / year

(203 Deaths)

1.1% / year

(186 Deaths)

4.9% / year

(17 Deaths)

Hazard
Ratio
(95% CI)

1.22 (1.01, 1.46) 1.24 (1.02, 1.50) 0.54 (030, 0.96)

Mortality By Treatment Group and
Severe Hypoglycemia

Mortality Higher in
Intensive Group

Mortality Higher in
Standard Group

Interaction P < 0.01
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Slide 13

Lab results:

A1c 8.4 %
FBG 6.8 mmol/l

LDL 1.8 mmol/l
HDL 1.2 mmol/l
TG   1.8 mmol/l

Normal renal function
No proteinuria

Basal insulin 24 units at bedtime
Gliclazide 60 mg daily
Metformin 850 mg BID

1. How would you have modified her diabetes treatment?

2. What will you do now?

3. Do you agree with the application of the 
ACCORD’s data?

4. What will be your final decision on her 
diabetes treatment?

Slide 14

Lab results:

A1c 9.4 %
FBG 8.8 mmol/l

LDL 2.5 mmol/l
HDL 0.9 mmol/l
TG   2.3 mmol/l

Normal renal function
No proteinuria

Vital Stats
Wt: 84 kg  BMI: 34 kg/m2
BP 135/85 pulse 88/min

A 54-year-old lawyer comes to see you a day after 
the death of his brother from myocardial infarction.

The patient has the following medical conditions:
1. T2DM past 4 years
2. Hyperlipdaemia past 10 years
3. Hypertension past 10 years.

His treatment consists of:
1, Gliclazide  MR120 mg  OD
2. Metformin XR 750 mg BID
3. Rosuvastatin 10 mg OD
4. Ramipril 10 mg OD
5. Amlodipine 10 mg OD

Case 2

Slide 15

Lab results:

A1c 9.4 %
FBG 8.8 mmol/l

LDL 2.5 mmol/l
HDL 0.9 mmol/l
TG   2.3 mmol/l

Normal renal function
No proteinuria

Vital Stats
Wt: 84 kg  BMI: 34 kg/m2
BP 135/85 pulse 88/min

He ask if he warrants a referral to the cardiologist perhaps 
for coronary angiogram seeing the fate of his brother.

1. What will you do next ?

222



Slide 16

Patient’s Score

Age     =  +3
LDL     =   -3
HDL     =  +2
BP       =  +1
DM      =   +2
Smoke=   +2

Total= 7

14% 10-year Risk

Slide 17

Lab results:

A1c 9.4 %
FBG 8.8 mmol/l

LDL 2.5 mmol/l
HDL 0.9 mmol/l
TG   2.3 mmol/l

Normal renal function
No proteinuria

He ask if he warrants a referral to the cardiologist perhaps 
for coronary angiogram seeing the fate of his brother.

1. What will you do next?

A. Put him on a stop smoking programme
B. Optimise his BP
C. Encourage him to exercise to raise his HDL
D. Intensify his DM treatment

E. Choices:
1. Single anti-diabetic agent
2. Two anti-diabetic agents
3. Basal insulin
4. GLP-1 RA

F. Watch for his weight

Slide 18
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Slide 4

Slide 5

The risk of GDM in subsequent pregnancies ranges from 30-84%.

Slide 6

There is also increased risk of type 2 DM where the cumulative risk of developing Type 2 DM 
is 25.8% in 15 years.
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Slide 7

HAPO is a study where a 75-g oral glucose tolerance test (OGTT) was performed on a het-
erogeneous, multinational, ethnically diverse cohort of 23,316 pregnant  women at 24–32 
weeks’ gestation. OGTT done at 0 min, 1 hr and 2 hours . The result showed continuous 
association of maternal blood glucose levels below those diagnostic of diabetes with birth 
weight and cord blood serum C peptide levels. 
This further leads to the development of IADPSG guideline where diagnosis of gestational 
diabetes is made based on 1 abnormal test : FBS > 5.1 mmol/l , 1 hr > 10 mmol/l, 2 hr > 8.5 
mmol/L.
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Slide 9

Preferably universal screening is advised as the prevalence of Type 2 DM is increasing in Ma-
laysia. However, due to limited resources, the high risk groups should be identified and the 
screening should be done at booking .If the result is normal, then a repeat OGTT should be done 
4-6 weeks later.
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Slide 11

Slide 12

Slide 13

The pregnancy has to be planned only when the woman has good glycaemic control, has had 
appropriate assessment and management of comorbidities, and has discontinued potentially un-
safe medications during pregnancy. 
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Slide 14

Slide 15

The concern of insulin analogues is the high affinity of IGF1 receptor thus increasing the risk 
of big babies and worsening retinopathy. However the use of basal insulin analogues (insulin 
detemir and glargine) during pregnancy has not been associated with adverse maternal and fetal 
outcome.
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Slide 24

In 2 recent systematic analysis and meta-analysis, the use of metformin in GDM leads to better 
maternal outcomes in terms of total weight gain, postprandial blood glucose and pregnancy- 
induced hypertension; while foetal outcomes were better in terms of severe neonatal hypogly-
caemia but worse in terms of preterm birth. Among these variables, weight gain, pregnancy-in-
duced hypertension and neonatal hypoglycaemia were considered highest priority in evaluating 
the role of metformin in GDM. 
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Slide 2

Patient is obese with suboptimal diabetes control.
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Slide 13

The pregnancy is at 16 weeks. As the pregnancy progresses, there is possibility of increasing 
insulin need. 
The 2 hours post lunch is not at target.
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Slide 2

Slide 3

During Ramadan, eating habits change in many ways, not only do mealtimes change, but pat-
terns of meals. There is an increase in post prandial physical activity during the night times 
associated with observation of religious practices (Tarawih). Psychological changes due to the 
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general spiritual atmosphere during Ramadan, which create a feeling of inner well-being, are 
also important.
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Slide 10

EPIDIAR study in 2001 revealed that 43% and 76% patients with T1DM and T2DM fast at least 
15 days during   Ramadan, leading to 40-50 million people with diabetes fast in Ramadan. 
Marked differences are observed between countries particularly in those with T1DM which 
varied from 9.4% in Morocco and 77% in Saudi Arabia. For T2DM subjects who fasted at least 
15 day varied between 57.6% in Turkey and 89.8% in Malaysia and Bangladesh.
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Slide 4

Slide 5

If you did
1. OGTT

• 6.5 / 9.1 mmol/L
2. A1c

• 5.9%

Q5: Comment on the results
• Pre-diabetes
• Combined IFG + IGT

My preference would have been OGTT – understanding the problems with doing the 2-hr 
OGTT, but we get a clearer idea of the severity of the glucose intolerance. Also important 
to do either OGTT / A1c to ensure she has not become overtly diabetic.
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Slide 6

Slide 7

Slide 8

Q8: Is she has already tried lifestyle intervention for >1 
year in the past, what will you advise?

1. Initiate pharmacological intervention, in addition to 
reinforcing lifestyle modification
• Start metformin 500 mg BD  → titrate as tolerated to 

metformin 850 mg BD 

Metformin dose used for DPP was metformin 850 mg BD. But for Indian DPP, metformin 
dose was lower.
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			             Template for Training Programme  
         Clinical Practice Guideliines on the Management of Type 2 Diabetes Mellitus 2015

Day 1 

Time Topic Speaker
8.00-8.30 Registration of Participants

Session 1 Chairperson: 

8.30-8.45 Welcoming Address,  Introduction of the Workshop &
Pre-Test Questions

8.45-9.00 Overview of Type 2 Diabetes Mellitus (T2DM) & 
Revised CPG for the Management of T2DM 2015 

9.00-9.30 Screening & Diagnosis 

9.30-9.45 Case Presentation  

9.45-10.00 Q & A

10.00-10.15 Morning Tea Break

Session 2 Chairperson:

10.15-10.30 Targets for Control 

10.30-10.45 Case Presentation  

10.45-11.30 Medical Nutrition Therapy & Low Glycaemic Index Diet 

11.30-11.45 Case Presentation  

11.45-12.00 Physical Activity	

12.00-12.15 Case Presentation  

12.15-12.30 Q & A 

12.30-14.30 Lunch & Friday Prayer

Session 3 Chairperson: 

14.30-15.15 Oral Anti-Diabetic Medications 
(Treatment Algorithms, Patient Specific Algorithms etc) 

15.15-15.30 Case Presentation  

15.30-16.15 Insulin Therapy & Non-Insulin Injectables 
(GLIP-1 RA) 

16.15-16.30 Case Presentation  

16.30-16.45 Q & A

16.45-17.00 Afternoon Tea Break

Session 4 Chairperson: 

17.00-17.15 Diabetes with Hypertension 

17.15-17.30 Case Presentation  

17.30-17.45 Diabetes with Dyslipidemia 

17.45-18.00 Case Presentation  

18.00-18.15 Diabetes with Obesity 

18.15-18.30 Case Presentation  

18.30-18.45 Q & A

18.45 End of First Day Session
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Day 2 

Time Topic Speaker
Session 5 Chairperson

8.30-9.00 Management Of Diabetic Emergencies 1: 
Hypoglycaemia

9.00-9.15 Case Presentation  

9.15-9.45 Management Of Diabetic Emergencies 2:
DKA & HHS

9.45-10.00 Case Presentation  

10.00-10.30 Management of Chronic Complications 1:
Nephropathy, Retinopathy & Neuropathy

10.30-10.45 Case Presentation  

10.45-11.00 Q & A

11.00-11.15 Tea break

Session 6 Chairperson:

11.15-11.45 Management of Chronic Complications 2:
IHD, CVA, Diabetic Foot & ED

11.45-12.00 Case Presentation  

12.00-12.30 Diabetes in Special Populations 1:
Hyperglycaemia in Pregnancy

12.30-12.45 Case Presentation  

12.45-13.00 Q & A

13.00-14.00 Lunch

Session 7 Chairperson:

14.00-14.30 Diabetes in Special Populations 2:
Ramadan & Elderly

14.30-14.45 Case Presentation  

14.45-15.00 Diabetes in Special Populations 3:
Adolescents & Children

15.00-15.15 Case Presentation  

15.15-15.45 Prevention of Type 2 Diabetes Mellitus 

15.45-16.00 Case Presentation  

16.00-16.15 Q & A

16.15-16.30 Closing Remarks & Post-Test Questions

16.30-16.45 Afternoon Tea

16.45 End of Final Day Session
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PRE-TEST & POST-TEST QUESTIONNAIRE
IMPLEMENTATION OF THE CLINICAL PRACTICE GUIDELINE IN THE MANAGEMENT OF 

TYPE 2 DIABETES MELLITUS (5th Edition) 2015
SELECT the best answer for each question on the enclosed answer sheet.

1.	 Which of the following is NOT a contributing factor in the pathogenesis of diabetes 
mellitus?

A.	 Increased glucagon response to meals 
B.	 Increased renal reabsorption of glucose 
C.	 Increased hepatic production of glucose in the fasting state
D.	 Reduced satiety hormones with meals
E.	 Slow gastric emptying with meals

2.	 The following are true of the diabetes scenario in Malaysia except:
A.	 More than half of adults are unaware they have the disease
B.	 Up to 90% of those between 18 to 30 years are unaware they have diabetes
C.	 The percentage of undiagnosed diabetes is highest among the Indians compared to the Ma-

lays and Chinese.
D.	 Only a quarter of patients in government clinics have their diabetes under 	controlled
E.	 A quarter of patients with diabetes in this country are on insulin.

3.	 In which of the following situations is the use of A1c (certified by the NGSP* and stan-
dardised to the Diabetes Control and Complications Trial) as a blood test to diagnose 
diabetes mellitus accurate:

A.	 Children with suspected Type 1 Diabetes Mellitus
B.	 Chronic Kidney Disease (GFR < 60 ml/min/1.73 m2)
C.	 Hb E Beta (ß) Thalassemia
D.	 Iron deficiency anaemia
E.	 Pregnancy	
	 *National Glycohemoglobin Standardization Program

4.	 An A1c test result of 6.3% was reported in an asymptomatic patient who wanted to be 
screened for diabetes mellitus. What is your next course of action?

A. 	 Inform patient that he has diabetes mellitus
B.	 Inform patient that he has prediabetes 
C.	 Request patient to come back another day for a repeat A1c test
D.	 Request patient to come back in 3 months time for a repeat A1c test
E. 	 Request patient to come back another day for either a Fasting Blood Glucose test or Oral-Glu-

cose Tolerance Test 

5.	 The following are benefits of losing 5-10% of body weight within a 6-month 	period re-
sult in the reduction of the following except:

A.	 0.5% drop in A1c
B.	 3 mmol/l drop in FBG
C. 	 5 mmHg drop in systolic and diastolic BP
D.	 1.0 mmol/l drop in in LDL-cholesterol
E.	 1.0 mmol/l drop in TG & 0.13 mmol/l increase in HDL-cholesterol

6. 	 In the monitoring of patients with diabetes the following are true except:
A.	 A1c should not be repeated more frequently than 3 months.
B.	 Urinary albumin creatinine ratio (ACR) should be used to monitor those with overt 		
	 proteinuria
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C.	 A1c loses its reliability in those with CKD stages 4 and 5
D.	 Presence of proteinuria doubles the rate of progression to end-stage renal failure in patients 

with CKD stages 3 & 4.
E.	 In preventing cardiovascular diseases  equal emphasis should be  given to  bring A1c, BP 

and Cholesterol to targets

7. 	 Which of the following contains the most amount of carbohydrate?	
A.	 1 bowl chicken and vegetable soup with 3 pieces of crackers 
B.	 2 tablespoons scoops of rice  and ½ bowl of fried long beans
C.	 1 piece roti canai and 1 small bowl of dhal curry 	
D.	 1 whole grilled fish and 3 slices of tomatoes 
E.	 5 pieces of Yong Tau Fu

8.	  Which of the following contains 15 grams of carbohydrate?
A.	  300 ml fruit juice 
B.	 1 scoop of rice
C.	 1 teaspoon of sugar
D.	 2 slices of white bread
E.	 2 packets of wholemeal crackers

9.	 Which of the following significantly increases blood cholesterol level?
A.	 Beef steak
B.	 Egg yolk
C.	 Fried fish
D.	 Fried king prawns
E.	 Palm oil

10.	 Which of the following results in a lower post-prandial blood glucose level	 (low gly-
caemic index)?

A.	 Spaghetti bolognaise
B.	 Kuay teow soup
C.	 Oats porridge
D.	 Rice porridge
E.	 Roti canai 

11.	 The following are signs of background retinopathy of diabetes mellitus except:
A.	 hard exudates
B.	 hemorrhages 
C.	 macular oedema
D.	 microaneurysms
E.	 venous beading

12.	 A 55-year-old woman with diabetes presents with numbness in her hands	 and feet. 
She finds it difficult to turn pages of the newspapers and discriminating between dif-
ferent medication tablets. When walking she 	 cannot feel her feet touching the 
floor.

	 What is the most likely diagnosis is:
A. 	 Autonomic neuropathy
B. 	 Diabetic amyotrophy
C. 	 Acute painful neuropathy
D. 	 Symmetrical sensory neuropathy
E. 	 Diabetic mononeuropathy
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13.	 Based on the UKPDS study, a 1% reduction in A1c results in the following 	 except:
A.	 14% drop in heart attacks
B.	 17% drop in cerebrovascular accidents
C.	 21% drop in diabetes-related deaths
D.	 37% drop in microvascular complications
E.	 43% drop in peripheral vascular disease

14. 	 The following conditions warrant a less stringent A1c target of between 7.0–8.0% ex-
cept:

A.	 Elderly folks living alone
B.	 End stage kidney failure
C.	 Episode of severe hypoglycaemia in the fasting month of Ramadan
D.	 History of hypoglycaemia in a patient with cardiovascular disease 
E.	 Short life expectancy due to metastatic disease

15.	 Which of the following is FALSE about metformin therapy in diabetes mellitus?
A.	 It is best taken with or after meals and the dose increased weekly to its optimal dose.
B.	 Its dose should be halved in stage 3 chronic kidney disease with a GFR of between 45-60 ml/

min/1.73 m2.
C.	 It should be promptly stopped when a patient is completely switched to insulin 	 therapy.
D.	 It is responsible in lowering fasting hyperglycaemia.	
E.	 The optimal dose is between 1,500 to 2,000 mg daily.

16.	 All of the following are true of hypoglycaemia EXCEPT:
A.	 Frequency increases with the use of insulin and insulin secretagogues in an attempt to 

achieve tight glycaemic control 
B.	 It may be associated with prolonged QT interval and ST segment depression on 	 ECG
C.	 Patients who have a history of cardiovascular disease who develops hypoglycaemia should 

have their A1c target reevaluated.
D.	 Severe hypoglycaemia increases the likelihood of subsequent cardiovascular 	 diseases
E.	 Stress hormone responses are augmented in nocturnal hypoglycaemia

17.	 The following pairing of side effects of special interest and their respective 	new an-
ti-diabetic agents are true EXCEPT: 

A.	 Bladder cancer - pioglitazone
B.	 Ketoacidosis - SGLT2 inhibitors
C.	 Myopathy – DPP-4 inhibitors 
D.	 Osteoporosis - canaglifozin
E.	 Pancreatitis – glucagon- like peptide -1 receptor agonist

18.	 A sedentary 50-year-old lawyer with diabetes is found to have an A1c of 9.0% with a 
FBG of 8.8 mmol/l during his routine clinic follow-up. He is compliant to his treatment 
consisting of metformin 1 gm bid, gliclazide MR 90 mg daily and acarbose 50 mg tid. 
His BMI is 28 kg/m2 and he does not complain of any hypoglycaemia.

	 Which is your next course of action? 
A.	 Counsel him to look after his diet and increase his physical activity (1.5 hour a 	 week)
B.	 Increase his acarbose to 100 mg TID
C.	 Increase his gliclazide MR to 120 mg daily
D.	 Increase his metformin to 1 gm TID 
E.	 Introduce basal insulin at 0.2 units/kg at bedtime TR
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19.	 The insulin pen can be left in following places without adversely affecting the insulin 
content with the exception of:

A.	 in a locker of a classroom
B.	 in a parked car under a hot sun
C.	 in the pocket of one’s pants
D.	 on a working table in the office
E.	 on a dining table in the kitchen

20.	 An 82-kg middle aged obese housewife with diabetes has an A1c level of 10.0% with a 
FBG of 6.7 mmol/l and a pre-dinner blood glucose level of 8.8 mmol/l. She claims to be 
compliant to her therapy of mixed insulin 44 units BID and does not complain of any 
hypoglycaemia. She is busy in the morning looking after the welfare of her family that 
she sometimes misses breakfast.

	 Which of the following factors most likely contribute to the clinical scenario?
A.	 She does not look after her diet 
B.	 She does not follow any exercise regime
C.	 Most probably she has a heavy lunch
D.	 Her compliance to insulin is suspect
E.	 She may resort to traditional medications

21.	 A 45-year-old business man is distraught at the death of his elder brother who died of 
a myocardial infarction. He himself has a history of diabetes, hypertension and dyslipi-
daemia and is currently on metformin 1gm bid, gliclazide 80 mg bid, atorvastatin 10 mg 
and perindopril 4 mg daily. His BP is 150/92 mmHg with a BMI of 28 kg/m2. His results 
are as: A1c 10.8%, FBG 8.8 mmol/L, LDL 3.0 mmol/l with + protein on urinalysis.
In addition to increasing his atorvastatin and perindopril, what other measure will you 
take?

A.	 Add either a DPP-4 or SGLT2 inhibitors.
B.	 Encourage him to exercise and control his diet 
C.	 Initiate basal insulin at bedtime and titrate accordingly
D.	 Prescribe 100 mg of aspirin after his dinner
E.	 Refer him to the cardiologist for stress test and coronary angiogram

22.	 The following patients are at high risk of endangering themselves if they were to fast 
in Ramadan with the exception of:

A.	 Those with A1c > 10 % and FBG > 13 mmol/l
B.	 History of recent hospital admission for hypoglycaemia
C.	 History of repeated admissions for diabetic ketoacidosis  
D.	 Obese patients on high doses of insulin
E.	 Type 1 DM who is loosing weight

23.	 The following statements regarding oral Glucose Tolerance Test (OGTT) in 	 pregnan-
cy are true with the exception of:

A.	 A 25-year-old primigravida with no risk factors for GDM does not warrant any 	 screening.
B. 	 Those with risk factors for developing GDM should be screened at booking.
C.	 Those with risk factors for developing GDM whose initial OGTT were normal should be 

screened 4-6 weeks later.
D.	 Those with risk factors for developing GDM whose repeat OGTT before 24 weeks were nor-

mal (twice OGTT normal) should have another OGTT at 24-28 weeks of gestation.
E.	 Those with no risk factors for GDM but has a history of macrosomia should be 	 screened 

at booking.
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24. 	 With regards to the management of hyperglycaemia in pregnancy, the following are 
true EXCEPT:

A.	 A trial of diet and lifestyle modification should be instituted in the first two weeks 	 fol lowing 
the diagnosis of GDM, failing which insulin should be introduced.	

B.	 Metformin may be continued in patients with polycystic ovarian syndrome who 	 b e c o m e 
pregnant.

C.	 In patients with type 2 DM, glibenclamide may be continued if pre-natal A1c was <6.5%.
D. 	 Once a day morning basal insulin is a suitable alternative to three times bolus insulin when 	

initiating insulin therapy.
E.	 Based on Cochrane Reviews and health technology assessments, insulin analogues are no 

more efficacious than human insulins except in reducing nocturnal hypoglycaemia.

25.	 The following misconceptions about diabetes management are false except:
A.	 Strict glycaemic control does not improve the risk of developing cardiovascular 	 disease
B.	 Weight gain is an inevitable consequence of lowering blood glucose levels
C.	 Stress hyperglycaemia is associated with worse clinical outcome than hyperglycaemia of 

diabetes.
D. 	 Newer oral anti-diabetic agents are more efficacious than older oral anti-diabetic 	agents
E.	 Insulin analogues are more effective than human insulins in controlling blood glucose levels

Name: ____________________________ Pre-Test         
  Post-Test
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ANSWER SHEET: PRE-TEST & POST-TEST QUESTIONNAIRE

IMPLEMENTATION OF THE CLINICAL PRACTICE GUIDELINE IN THE MANAGEMENT OF 
TYPE 2 DIABETES MELLITUS (5th Edition), 2015

CIRCLE the best answer for each question.
Question No.

1 A B C D E
2 A B C D E
3 A B C D E
4 A B C D E
5 A B C D E
6 A B C D E
7 A B C D E
8 A B C D E
9 A B C D E

10 A B C D E
11 A B C D E
12 A B C D E
13 A B C D E
14 A B C D E
15 A B C D E
16 A B C D E
17 A B C D E
18 A B C D E
19 A B C D E
20 A B C D E
21 A B C D E
22 A B C D E
23 A B C D E
24 A B C D E
25 A B C D E
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ANSWERS

PRE-TEST & POST-TEST QUESTIONNAIRES

IMPLEMENTATION OF THE CLINICAL PRACTICE GUIDELINE IN THE MANAGEMENT OF 
TYPE 2 DIABETES MELLITUS (5th Edition) 2015

Question No.
1 E
2 C
3 C
4 E
5 D
6 A
7 C
8 B
9 A

10 C
11 C
12 D
13 B
14 C
15 C
16 E
17 E
18 E
19 B
20 C
21 C
22 D
23 A
24 C
25 C

 

TR
A

IN
IN

G
 M

A
N

UA
L 

FO
R 

HE
A

LT
HC

A
RE

 P
RO

FE
SS

IO
N

A
LS

M
A

N
A

G
EM

EN
T O

F 
TY

PE
 2

 D
IA

BE
TE

S 
M

EL
LI

TU
S

(5
th

 E
di

tio
n)

293





2016








