
Complications of Type 2 Diabetes Mellitus
Diabetologist perspective

Introductory Note

Prof. Than Than Aye
21-1-2018



Burden of Diabetes

IDF Diabetes Atlas Eighth 
Edition 2017



Type 2 diabetes: a global call to action

Type 2 diabetes accounts for 85–95% of diabetes cases
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Diabetic
Retinopathy
Leading cause
of blindness
in adults1,2

Diabetic
Nephropathy
Leading cause of 
end-stage renal disease3,4

Cardiovascular
Disease

Stroke
2- to 4-fold increase in 
cardiovascular 
mortality and stroke5

Diabetic
Neuropathy
Leading cause of
non-traumatic lower 
extremity amputations7,8

8/10 individuals with 
diabetes die from CV 
events6

Type 2 diabetes is associated with serious 
complications

1UK Prospective Diabetes Study Group. Diabetes Res 1990; 13:1–11. 2Fong DS, et al. Diabetes Care 2003; 26 (Suppl. 1):S99–S102. 3The Hypertension in Diabetes 
Study Group. J Hypertens 1993; 11:309–317. 4Molitch ME, et al. Diabetes Care 2003; 26 (Suppl. 1):S94–S98. 5Kannel WB, et al. Am Heart J 1990; 120:672–676.

6Gray RP & Yudkin JS. Cardiovascular disease in diabetes mellitus. In Textbook of Diabetes 2nd Edition, 1997. Blackwell Sciences. 7King’s Fund. Counting the cost. 
The real impact of non-insulin dependent diabetes. London: British Diabetic Association, 1996. 8Mayfield JA, et al. Diabetes Care 2003; 26 (Suppl. 1):S78–S79.





Microvascular
complications

Myocardial
infarction

HbA1c

37%

14%

Lowering HbA1c reduces the risk of 
complications

Deaths related 
to diabetes21%

1%

Stratton IM, et al. BMJ 2000; 321:405–412.

COMPLICATIONS ARE PREVENTABLE



Adapted from Stratton IM, et al. UKPDS 35. BMJ 2000; 321:405–412.

UKPDS: decreased risk of diabetes-related complications associated 
with a 1% decrease in A1C
UKPDS: decreased risk of diabetes-related complications associated 
with a 1% decrease in A1C
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**

Any 
diabetes-
related 
endpoint

21%

**

Diabetes-
related 
death

21% **

All 
cause 

mortality

14%
*

Stroke

12%

**

Peripheral 
vascular 
disease†

43%

**

Myocardial
infarction

14%

**

Micro-
vascular 
disease

37%

**

Cataract 
extraction

19%

Observational analysis from UKPDS study data

†Lower extremity amputation or fatal peripheral vascular disease
*P = 0.035; **P < 0.0001
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Risk of complications decreases as HbA1c
decreases

Normal
HbA1c
levels

Stratton IM, et al. BMJ 2000; 321:405–412.



Impact of Intensive Therapy for Diabetes:  
Summary of Major Clinical Trials

Study Microvasc CVD Mortality

UKPDS      
DCCT / 
EDIC*      

ACCORD   
ADVANCE   

VADT   

Long Term Follow-up 

Initial Trial 

* in T1DM

Kendall DM, Bergenstal RM.  © International Diabetes Center 2009

UK Prospective Diabetes Study (UKPDS) Group. Lancet 1998;352:854. 
Holman RR et al. N Engl J Med. 2008;359:1577.  DCCT Research Group. N Engl J Med 1993;329;977.
Nathan DM et al. N Engl J Med. 2005;353:2643.  Gerstein HC et al. N Engl J Med. 2008;358:2545.
Patel A et al. N Engl J Med 2008;358:2560.  Duckworth W et al.  N Engl J Med 2009;360:129. (erratum: 
Moritz T. N Engl J Med 2009;361:1024)



Reducing Glycemia and CVS Risk

Type 2  
Diabetes

Hba1c 
‘Conv’ Gp

Hba1c 
‘Intv’ Gp

Nephro-
pathy

Neuro-
pathy

Retino-
pathy

CVS

UKPDS 7.9 % 7.0 % 33 % - 21 % 16 % (ns)

Kumamoto 9.4 % 7.1 % 70 % 80 % 69 % 46% (ns)

Steno 2 9 % 7.8 % 61 % 63 % 58 %

ADVANCE 7.3 % 6.5 % (<6.5 %) 21 % - 5 % (ns) 6 % (ns)

ACCORD 7.5 % 6.4 % (<6 %) - - - 10 % (ns)

VADT 8.4 % 6.9 % (<6 %) 13 % (ns)



After median 8.5 years post-trial follow-up
Aggregate Endpoint 1997 2007
Any diabetes related endpoint RRR: 12% 9%

P: 0.029 0.040

Microvascular disease RRR: 25% 24%
P: 0.0099 0.001

Myocardial infarction RRR: 16% 15%
P: 0.052 0.014

All-cause mortality RRR: 6% 13%
P: 0.44 0.007

Legacy Effect of Earlier Glucose 
Control

Holman R, et al.  N Engl J Med 2008;359.





CVOT (ADA 2018) 





CVD and Renal as main factors to be consider

Pharmacologic Approaches to Glycemic Treatment Diabetes Care Volume 41, 
Supplement 1, January 2018



Antihyperglycemic therapy in adults with 
T2DM







Diabetes: Tight Glucose & Blood 
Pressure Control and CV Outcomes 

Stroke
Any Diabetic

Endpoint
DM

Deaths
Microvascular
Complications
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Tight Glucose Control
(Goal <6.0 mmol/l or 108 mg/dL)

Tight BP Control
(Average 144/82 mmHg)

32%

37%

10%

32%

12%

24%

5%

44%

*

*

*
*

*P <0.05 compared to tight glucose control

Bakris GL, et al. Am J Kidney Dis.
2000;36(3):646-661.



comprehensive list ADA 2018



• In patients with type 2 diabetes and established 
atherosclerotic cardiovascular disease, 
antihyperglycemic therapy should begin with lifestyle 
management and metformin and subsequently 
incorporate an agent proven to reduce major 
adverse cardiovascular events and cardiovascular 
mortality (currently empagliflozin and liraglutide), 
after considering drug-specific and patient factors

Diabetes Care Volume 41, Supplement 1, January 2018






