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Disease mn 

• Definition of Diabetes mellitus 

• Classification 

• Natural history of T2DM 

• Treatment  
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A Progressive Disease:  
Prediabetes to Diabetes 

• Prediabetes is defined by impaired fasting plasma glucose (IFG) 
or impaired glucose tolerance (IGT) 
– Associated with increased risk of developing diabetes mellitus and cardiovascular 

diseases 

• Type 2 diabetes (T2D) follows prediabetes; caused by poor 
insulin utilization and related to insulin resistance 

Diabetes 

Sugar (Glucose) Level 

Fasting 

2-hr PPG 

<5.6 

<7.8 

5.6-6.9 

7.8-11.0 

≥7 

≥11.1 

Prediabetes Normal 

PPG = post prandial glucose. 

AACE Diabetes Mellitus Clinical Practice Guidelines Task Force. Endocr Prac. 2007;13(suppl 1):3-68.  



Diabetic 

Retinopath

y 
Leading cause 

of blindness 

in adults1,2 

Diabetic 

Nephropathy 
Leading cause of  

endstage renal 

disease3,4 

Diabetic 

Neuropathy 
Leading cause of 

non-traumatic  

lower extremity 

amputations7,8 

Diabetes is characterized by chronic hyperglycaemia and 

association with serious complications 

1. UKPDS Group. Diabetes Res 1990;13(1):1–11. 2. Fong DS et al. Diabetes Care 2003;26(Suppl 1):S99–S102. 3. HDS. J 

Hypertens 1993;11(3):309–317.  

4. Molitch ME et al. Diabetes Care 2003;26(Suppl 1):S94–S98. 5 



Goodkin G. Journal of Occupational Medicine 1975;17(11):  716–721. 

Donnelly R, et al. British Medical Journal 2000; 320: 1062–1066. 
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Multifacet defects in T2DM 

Hyperglocagonaemia 

Impaired GLP-1 response 



 
 
 
 
 
 
 

Available Management Options for Prediabetes 
and Type 2 Diabetes  

Diet 

Medications 
Exercise 



Glucose  

absorption 

Hepatic glucose 

overproduction 

Beta-cell 

dysfunction 

Insulin 

resistance 

Major Targeted Sites of Oral Drug Classes  

DPP-4=dipeptidyl peptidase-4; TZDs=thiazolidinediones. 

DeFronzo RA. Ann Intern Med. 1999;131:281–303.  

Buse JB et al. In: Williams Textbook of Endocrinology. 10th ed. Philadelphia: WB Saunders; 

2003:1427–1483. 

Pancreas 

↓Glucose level 

Muscle  

and fat Liver 

Biguanides 

TZDs Biguanides 

Sulfonylureas 

Meglitinides 

TZDs 

Alpha-

glucosidase  

inhibitors 

Gut 

Biguanid

es 



UKPDS 80. N Eng J Med 2008; 359:  

Glucose Interventional Trial 

 

 Intensive 

 

 

Conventional 

 

 

 Intensive 

  

2,729 

 Intensive 
with sulfonylurea/insulin 

1,138 (411 overweight) 

 Conventional 

 with diet 

342 (all overweight)  

 Intensive 
with metformin 

P 

Trial end 

1997 

P 

5,102 

Newly-diagnosed 

type 2 diabetes 

744 

Diet failure 

 FPG >15  mmol/l 

149 

Diet satisfactory 

 FPG <6  mmol/l 

Dietary 

Run-in 

 

4209 

 

Randomisation 

1977-1991 

Mean age 54 years 

(IQR 48–60) 



*P < 0.0001 versus baseline; §P = 0.035 
¶Lower extremity amputation or fatal peripheral vascular disease 

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

UKPDS: A 1% fall in HbA1c results in a reduction of relative 
risk of complications  
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UKPDS 80. N Eng J Med 2008; 359:  

Post-Trial Changes in HbA1c 

UKPDS results 

presented 

Mean (95%CI) 



UKPDS 80. N Eng J Med 2008; 359:  

Any Diabetes-related Endpoint 

Intervention Trial 
Median follow-up 10.0 years 

Intervention Trial + Post-trial monitoring 
Median follow-up 16.8 years  

 
RR=0.88 (0.79-0.99) 

P=0.029 

Conventional 

Sulfonylurea/ 

Insulin 

Conventional 

Sulfonylurea/ 

Insulin 



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 

RRR = Relative Risk Reduction, P = Log Rank 

Legacy Effect of Earlier Glucose Control 

UKPDS 80, NEJM 2008, 359 

 



Progressive Hyperglycaemia on Monotherapy in Type 2 Diabetes 

Adapted from UKPDS 34. Lancet 1998;352:85465 
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0 1 2 3 4 5 
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0 

6.0 

8.0 

7.0 

6.5 

7.5 

Rosiglitazone 

Glyburide 

Metformin 

Rosiglitazone vs Metformin 

 0.13 (0.22 to 0.05), P=0.002 

Rosiglitazone vs Glyburide 

 0.42 (0.50 to 0.33), P<0.001 

ADOPT study: 2006 





Historical perspective  



Pathology of T2DM 
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Haffner et al. Circulation 2000; 101: 975-980. 

Metabolic Status 
 
HOMA IR 
Δ I30-0min/Δ G30-0min 



Why decompensation ?  



Diabetes Medicine 2005;22;963- 
HOMA-B OGTT Insulin/pro-insulin ratio 



Glucose  

absorption 

Hepatic glucose 

overproduction 

Beta-cell 

dysfunction 

Insulin 

resistance 

Major Targeted Sites of Oral Drug Classes  

DPP-4=dipeptidyl peptidase-4; TZDs=thiazolidinediones. 

DeFronzo RA. Ann Intern Med. 1999;131:281–303.  

Buse JB et al. In: Williams Textbook of Endocrinology. 10th ed. Philadelphia: WB Saunders; 

2003:1427–1483. 

Pancrea

s 

↓Glucose level 

Muscle  

and fat Liver 

Biguanides 

TZDs Biguanid

es 

Sulfonylureas 

Meglitinides 

TZDs 

Alpha-

glucosidase  

inhibitors 

Gut 

The glucose-dependent 

mechanism of DPP-4 

inhibitors targets 2 key 

defects: insulin release 

and unsuppressed 

hepatic glucose 

production. 
DPP-4 

inhibitors 

GLP-1 

DPP-4 

inhibitors 

Biguanid

es 





Early use of insulin in type 2 
diabetes 

by acutely lowering both hyperglycaemia and 
elevated free fatty acids  with intensive insulin 
therapy, has yielded prolonged remissions in 
therapy in which only diet was necessary to 

maintain normoglycaemia 

Diabetes Research and Clinical Practice 68S1 (2005) S30–S35 



2008 May 24 , Vol 371 , pp1753 

http://www.thelancet.com/journals/lancet/issue/current






ADA (US)1 

HbA1c < 7%  

IDF (Global)3 

HbA1c  6.5%  

CDA (Canada)4 

HbA1c  7%  

NICE (UK)5 

HbA1c 6.5–7.5%  

AACE (US)2 

HbA1c  6.5%  

ALAD (Latin America)6 

HbA1c < 6–7% 

Australia8 

HbA1c  7%  

Diabetes management guidelines: 
HbA1c 

1American Diabetes Association. Diabetes Care 2004; 27 (Suppl. 1):S15–S34. 

 2American Association of Clinical Endocrinologists. Endocr Pract 2005; i  

3http://www.idf.org/webdata/docs/IDF%20GGT2D.pdf. 4Canadian Diabetes Association. Can J Diabetes 2003; 27 (Suppl. 2):S1–S152. 

5National Institute for Clinical Excellence. 2002. Available at: http://www.nice.org.uk. 6ALAD. Rev Asoc Lat Diab 2000; Suppl. 1. 

7Asian-Pacific Policy Group. Practical Targets and Treatments (3rd Edition). 8NSW Health Department. 1996. 

       9http://www.idf.org/webdata/T2D_practical.tt.pdf.  

IDF (Western Pacific 

Region)7,  

Diabetes Hong Kong 

HbA1c  6.5% 

http://www.idf.org/webdata/docs/IDF GGT2D.pdf
http://www.idf.org/webdata/T2D_practical.tt.pdf




ACCORD: Treatment effect on all-cause and 

CV mortality

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

P
a

ti
e

n
ts

 w
it

h
 e

v
e

n
ts

 (
%

)

Time (years)

Standard therapy

Intensive therapy

25

0

20

15

10

5

0
1 2 3 4 5 6

HR 1.22 
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0.5694 (1.8)0.79135 (2.6)CV causes

0.041.22      
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1.14203 (4.0)1.41257 (5.0)Any cause
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VADT: Treatment effect on all-cause and CV 

mortality

Duckworth W et al. N Engl J Med. 2009;360:129-39.

HR 1.32 

(95% CI 0.81-2.14)

P = 0.26

HR 1.07 

(95% CI 0.81-1.42)

P = 0.62

Death from CV causesDeath from any cause

Intensive therapy

Standard therapy
1.0

Probability 

of survival

0.8

0.6

0.4

0.2

0.0
0 2 4 6 8

Years

Intensive therapy

Standard therapy
1.0

Probability 

of survival

0.8

0.6

0.4

0.2

0.0
0 2 4 6 8

Years

No. at risk

Standard therapy 899 836 801 772 727 637 322 76 0

Intensive therapy 892 832 791 752 720 650 341 86 0

No. at risk

Standard therapy 899 833 797 767 724 635 320 75 0

Intensive therapy 892 828 786 746 713 646 337 85 0



VADT, ACCORD, ADVANCE: Glycemic control 

and rates of hypoglycemia

A1C (%)

6.57.3ADVANCE

6.47.5ACCORD

6.98.4VADT

IntensiveStandard

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

ADVANCE Collaborative Group. N Engl J Med. 2008;358:2560-72.                                

Duckworth W et al. N Engl J Med. 2009;360:129-39.                                                             

Kelly TN et al. Ann Intern Med. 2009;151:394-403.

Hypoglycemia (%)

2.71.5

10.53.5

8.53.1

IntensiveStandard



HbA1c 7-9% 



The European Geriatrics Society and the International 
Diabetes Federation 













Patient Centred : Multidisciplinary team 

approach 



cases 



Case1:  M/ 23 

• 2001, age 11, referred from DH 

• 1 mn. polyuria , polydipsia 

• Dec Bw from 56 to 51kg 

•  blood sugar 17.3 

 

•  urine ketone  moderate 

• Spot sugar 29.3 

•  blood gas no acidosis 
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HOMA IRI =3.07 

 

HOMA beta =51.89 



Case 2: M31 
• 2010 June  polyuria, polydipsia,  loss 10  pound 

•                         Hba1c 18%,  

•                         metformin 500 mg bd 

•                         diamicron 160 mg bd 

• 2010 Aug      impending DKA,UCH   

•                        protaphane  20  

•                        FBS 8.5 

•                        HbA1c 11.1% 

• 2010  Nov     Hba1c 6%,   

•                        FBS 5.1 

•                        SMBG : single , frequent <3.3 , occ 2.8  

» Jog 1 hr 3-5 /week 

•                        detemir 10 unit nocte, metformin 750 bd 

 



Case 3: 

M/63, well all along 



Mar 2010 May 2010 Aug 2010 Dec 2010 

Mixtard 22/12 22/12 18/6 12/0 

Metformin 500 mg bd 500 mg bd 500 mg tds 

Ref 2418850,uch 



progress 

•  Gradaully  off insulin, in  Jan 2013 

• Refer  FM ,  march ,  

• Metformin 1gm bd  

• zocor 



A 618.  70th Scientific Meeting American Diabetes Association. 2010 

Review of KPT2DM in UCH 



A 618.  70th Scientific Meeting American Diabetes Association. 2010 





Case 4 : 



“Treat to target study” 

• 764 qualifying subjects were randomized to either 
glargine or NPH  

• multicenter, open-label, randomized, parallel, 24-
week comparative study was performed at 80 sites in 
the U.S. and Canada  

• Patients were randomized to either glargine (Lantus; 
Aventis) or human NPH insulin (Novolin; Novo 
Nordisk) to be administered subcutaneously at 
bedtime, for 24 weeks.  

• Oral antihyperglycemic agents were continued at 
prestudy dosages.  

Diabetes Care 26:3080-3086, 2003 

 



Diabetes Care 26:3080-

3086, 2003 

 



Diabetes Care 26:3080-3086, 

2003 

 

Achieved similar FPG and HbA1c levels, glargine 

did so with considerably less symptomatic 

hypoglycemia  
 



 



Group 1 entitlement ODL – car, 
motorcycle 

• Must have awareness of hypoglycaemia. 
• Must not have had more than one episode of 

hypoglycaemia requiring the assistance of 
another person in the preceding twelve 
months. 

• There must be appropriate blood glucose 
monitoring. This has been defined by the 
Secretary of State’s Honorary Medical Advisory 
Panel on Driving and Diabetes as no more than 
30 minutes before the start of the first journey 
and every 2 hours while driving. 

• …. 
 http://www.dft.gov.uk/dvla/medical/aag.aspx 

http://www.dft.gov.uk/dvla/medical/aag.aspx


Group 2 entitlement vocational – 
lorries, buses 

• No episode of hypoglycaemia requiring the 
assistance of another person has occurred in the 
preceding 12 months. 

• Has full awareness of hypoglycaemia. 
• Regularly monitors blood glucose at least twice daily 

and at times relevant to driving, ( no more than 30 
minutes before the start of the first journey and 
every 2 hours while driving),  using a glucose meter 
with a memory function to measure and record 
blood glucose levels. At the annual examination by 
an independent Consultant Diabetologist, 3 months 
of blood glucose readings must be available. 

• If meets the medical standards a 1 year licence will 
be issued. 
 

http://www.dft.gov.uk/dvla/medical/aag.aspx 

http://www.dft.gov.uk/dvla/medical/aag.aspx


Firefighter and insulin 

• according to NFPA 1582 a Category A 
condition is an automatic "not medically 
qualified" see below: 
 
 
6.18 Endocrine and Metabolic Disorders. 
6.18.1 Category A medical conditions shall 
include the following: 
(1) Diabetes mellitus, which is treated with 
insulin 



Patient Characteristics : Case 

‘5’ 

27 patients  

18 female 

9 male 

 

Mean BMI: 39 (31.8-49.9)±4.6kg/m 2 

 

Mean age: 41.4 ( 19-63)years old 

Flora HO CW , MW Tsang, G Kam HKSEMR  Annual Scientific Meeting.2011 
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Prevalence of co-

morbidities 

Total no., 27

OSA, 11

Fatty liver, 21
DM+IGT+IFG

20 HT, 21
Hyperlipidaemia 

19
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No. of co-morbidities 

no. of co-morbidities
None, 2, 7%

One, 3, 10%

Two, 3, 10%

Three, 8, 27%

Five, 5, 17%

Four, 9, 29%

None

One

Two

Three

Four

Five



Result- mean BW and 

weight loss 

Pre op 1 month 

post op 

6 months 

post op 

12 

months 

post op 

24 

months 

post op 

Mean bw (kg) 103.5 

±16.9 

92.8 

±15.4 

91.4 

±13.3 

77.1 

±11.8 

79.8 

±12.4 

Mean weight 

loss (kg) 

-- 10.6 31.4 23.9 19.2 



Result- mean % excess 

weight loss 

% Excessive weight loss after operation
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% excess weight loss = (weight loss/ excess weight) x100% 

Excess weight = total preoperative weight –ideal weight (kg) 



Result- mean fasting blood 

glucose 
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time

glucose ( mmol/l)

% change from baseline

6.84±2.5 6.77± 2.5 5.59± 1.7 5.94± 2.5 5.27± 1.3 

-1% 

-18% 

-13% 

-23% 



Result- mean HbA1C 
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mean HbA1C (%)

8.2±2.3 
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Treatment  no of patients with DM =19 

Diet control 3 

OHA 11 

Insulin+ OHA 5 

Change in Dosage of DM medication
increase, 1, 7%

no change, 0, 0%

decrease, 6, 40%
stop drugs, 8, 

53%

increase

no change

decrease

stop drugs



All 5 patients on supplement insulin can 
have dose reduction post op 

1 patient can stop insulin post op 

 

Mean total daily units of insulin used: 

Pre op= 107.2 ±41.5 

Post op= 41.2 ±28.9 



No of patients on anti-HT pre op 20 

No. of patients stopping anti-HT post op 6 (30%) 

No. of patients had dose reduction of anti-HT 2 (10%) 

Change in dose of anti-HT medication

stop drugs, 6, 

30%

Decrease, 2, 

10% No change, 9, 

45%

Increase, 3, 

15%

Increase

No change

Decrease

stop drugs



Case 6 : M/39                      Ref:134181y 

Non alcoholic 

Admitted DKA 2013 

Newly dx DM 

 

 

BMI 



On insulin infusion  daily insulin 
requirement over 90 units. 

Patient’s concern : need insulin for life? 

Preventable 

Curable 

 



 
 
 
 
 
 

Available Management Options for Prediabetes 
and Type 2 Diabetes  

Diet 

Medications 
Exercise 



 
 
 
 
 
 

Available Management Options for 
Prediabetes and Type 2 Diabetes  

Lifestyle  

Modification 

Surgery 
Medications 

Lifestyle modifications 
• Healthy dietary pattern 
• Medical nutrition therapy  
• Sufficient physical activity 



Da Qing Study Results 
Lifestyle Impact on 10 Prevention 

MNT +/- Exercise Decreased Incidence of Diabetes  

Pan et al. Effects of Diet and Exercise in Preventing NIDDM in People With Impaired Glucose Tolerance:  
The Da Qing IGT and Diabetes Study.   Diabetes Care  1997;20(4):537-544 

CHN 



The Indian Diabetes Prevention Programme 
Lifestyle Impact on 10 Prevention  

IND 

% 

Cumulative (3-Year) Incidences of Diabetes  

Ramachandran et al. The Indian Diabetes Prevention Programme shows that lifestyle modification and metformin prevent type 2 diabetes in 
Asian Indian subjects with impaired glucose tolerance (IDPP-1). Diabetologia. 2006 Feb;49(2):289-97 
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Incidence of Diabetes  

Risk reduction 

31% by metformin 

58% by lifestyle 

The DPP Research Group, NEJM 346:393-403, 2002 





Prevention before birth ? 



  International Congress 
   Fetal Origins of Adult Disease: 
 
“Barker” hypothesis: programming of function 
 
During early life nutrient exposure sets metabolic  
behaviour and thereby determines the risk of  
chronic disease during adult life. 



Early Life Origins of Health and Disease 

Evidence of a relationship 
between birth weight and 
risk of non-communicable 
disease in adult life: 
 - Type II diabetes 
 - Hypertension 
 - CVD 
 - Obesity 
 - Other ……. 
 



Early Life origins of  disease: 
 
Evidence from wide  

range of  international 

studies 

 

 

 

 

 Metabolic changes already  

evident in childhood by  

5 years of  age 

Birthweight Tertile and

Prevalence of Insulin Resistance Syndrome

Valdez et al, Diabetologia 1992
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Case 6: M/ 59 

Janumet 50/ 500 mg bd , (SFI) 

 

Janumet 50/ 500 mg daily  



HOMA IRI Beta  

2010 1.9 25.45 

2012 1.5 40.7 



β-Cell mass in Type 2 diabetes 
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Butler et al. Diabetes. 2003 

ND=non-diabetic; IFG=impaired fasting glucose; T2DM=Type 2 diabetes mellitus 



Case 7 : F/52 

• 1999   GOPC  , on  diamicron 160 mg bd 
–  metformin 500 mg bd 

– BW 50 kg , BMI 20 

• 2006 UCH amaryl 4 mg bd,  metformin 
1gm bd 

– Refused insulin 

 

• 2009 , Jan     lantus, metformin 1 gm  bd,  
amaryl 4 om 2 pm 
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OAD = oral anti-diabetic 

Stepwise strategy can delay patients achieving goals 

1Adapted from Campbell IW. Br J Cardiol 2000; 7:625–631.  

2Stratton IM, et al. BMJ 2000; 321:405–412. 
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