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Overview 

• Size of the problem 

• HbA1c as a diagnostic test 

• Setting a target HbA1c 

• Achieving your target 

• Insulin Initiation & Titration 





The global burden 

 366 million have diabetes in 2011; 

by 2030 will have risen to 552 

million 

 80% of people with diabetes live in 

low-and middle-income countries 

 The greatest number of people with 

diabetes are between 40 to 59 years  

 183 million people (50%) with 

diabetes are undiagnosed 

 Diabetes caused 4.6 million deaths 

in 2011 

 Diabetes caused at least USD 465 

billion dollars in healthcare 

expenditures in 2011; 11% of total 

healthcare expenditures in adults 

(20-79 years) 

 78,000 children develop type 1 

diabetes every year 

 

IDF atlas – 5th Edition 
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Global projections for the diabetes 
epidemic: 2003–2025 (millions) 
  World   2003 = 189 million 

            2025 = 324 million 

     Increase 72% 



Deaths due to diabetes 
• 4.6 million 

deaths due 
to diabetes 
in 2011 

• 8.2% of all-
cause 
mortality 

• 48% in 
people 
under 60 



Size of the problem in NZ 

• Currently approx 208,000 people in NZ with 
diagnosed Diabetes 

• Compared to 110,000 in 2001 

• 50 new diagnoses per day in NZ 

• Prevalence diagnosed diabetes between 4-8% 
– Average increase in prevalence is 8-9% per year (14% 

in Auckland) 

• Projection is 500,000 by 2036 

• OECD report – NZ is second worst for life years 
lost to Diabetes 



DHB Figures June 2012 

 

Region  Maori Pacific Indian Europ Total 

Auckland 1,509 4,982 3,256 11,909 21,656 

Bay of Plenty 2,547 176 303 7,255 10,281 

Canterbury 1,084 709 276 17,370 19,439 

Capital & Coast 956 1,594 679 7,232 10,461 

Counties/Manu 4,066 9,939 3,524 13,494 31,023 

Hawke's Bay 1,761 319 102 5,098 7,280 

Hutt  894 862 297 4,390 6,443 

Lakes  1,644 167 88 2,868 4,767 

MidCentral 933 231 103 6,102 7,369 

Nelson-Marlb 394 67 42 5,142 5,645 



DHB Figures June 2012 

Region  Maori Pacific Indian Europ Total  

Northland 3,342 121 63 5,375 8,901 

Sth Canterbury 130 20 15 2,855 3,020 

Southern 712 321 107 12,218 13,358 

Tairawhiti 1,401 70 18 1,655 3,144 

Taranaki 922 79 57 5,785 6,843 

Waikato 3,792 622 567 12,639 17,620 

Wairarapa 308 50 11 1,711 2,080 

Waitemata 1,734 3,081 1,748 17,435 23,998 

West Coast  111 13 7 1,178 1,309 

Whanganui 768 55 37 2,441 3,301 

Grand Total 29,019 23,518 11,304 144,235 208,076 



Undiagnosed rate ratios 
Auckland Heart and health Survey (2007) 
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HbA1c as the Diagnostic test 

• Lack of need of fasting 

• Cheaper than OGTT 

• Less time consuming 

• Concern over validity of 75g OGTT for all 

ages, genders and sizes 

• Equally good relationship with risk of 

retinopathy and CVD 



HbA1c as the Diagnostic test 

• Risk of retinopathy continuous with 
significant risk > 50 mmol/mol, almost no 
risk below 40 mmol/mol 

• Between 40-50 mmol/mol may show some 
background retinopathy at diagnosis, but 
minimal risk of significant retinopathy 

• Above 40 mmol/mol increased risk for 
CVD however 





Type 2 Diabetes is a progressive 

condition 





 
Type 2 Diabetes is a progressive condition...and 

changes with time. 

The mechanisms of T2DM is multifactorial including: 

– Pancreatic islet cell dysfunction 
• Deficient insulin response due to decline in functional β-cells 

• Excessive production of glucagon by α-cells 

– Excessive hepatic output of endogenous glucose 
• A consequence of diminished insulin & insulin sensitivity, and  

   excess glucagon 

– Impaired uptake of glucose in the peripheral tissues 
• A consequence of insulin resistance 

 

With progressive worsening over time 
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UKPDS=United Kingdom Prospective Diabetes Study; SU=sulfonylurea. 

Reprinted UK Prospective Diabetes Study Group 16. Diabetes. 1995;44:1249–1258.  

 

As -cell function 

declines …  

…hyperglycemia 

 increases over time 



ADOPT Study:  Monotherapy 
Failure at 5 Years 

Kahn SE et al. N Engl J Med 

2006;355:2427-2443 





Setting a target HbA1c 





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

Improved Glycemic Control Has Been Shown to 
Reduce Risk of Complications 

According to the United Kingdom Prospective Diabetes 
Study (UKPDS) 35, Every 1% Decrease in A1C Resulted in: 

Decrease  
in risk of  
microvascular 
complications 

(P<.0001)  

Decrease  
in risk of any 
diabetes-
related end 
point 
(P<.0001) 

Decrease 
in risk of MI 
(P<.0001) 

Decrease  
in risk of 
stroke 
(P=.04) 

21% 
14% 12% 

37% 



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 



Years Since Entry* 

DCCT 
End of  

Randomized 
Treatment 

*Diabetes Control and Complications Trial (DCCT) ended and Epidemiology of Diabetes  
   Interventions and Complications (EDIC) began in year 10 (1993). Mean follow-up: 17 years. 
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Any Cardiovascular Outcome 

P < 0.001 P < 0.001 P = 0.61 
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Conventional 

Intensive 42% risk reduction 
P = 0.02 

Intensive 

DCCT/EDIC Research Group. JAMA. 2002;287:2563-2569. Copyright © 2002 
American Medical Association. All rights reserved. | Nathan DM, et al. N Engl J 
Med. 2005;353:2643-2653. Copyright © 2005 Massachusetts Medical Society. 
All rights reserved. 



Trade Off 

• 11mmol/mol drop or 1% fall in A1C reduces 

microvascular complications by 37%,1 but risk of:2 

 

– Hypoglycaemia    

– Weight gain (approx 2kg)                 

 

1. Stratton IM et al. BMJ 2000; 321: 405–12; 2. Phillips PJ. Medicine Today 2007; 8(4): 43-52.  
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Target HbA1c 

• Used to be 7.0 % (53 mmol/mol) 

• ACCORD, ADVANCE, VADT 

– All large studies that looked at more intensive 

glucose control 

 





Glycaemic control 

The Action to Control Cardiovascular Risk in Diabetes Study Group. NEJM. 2008; 358:2545-2559  







Adverse events 



Target HbA1c 

• Current target in NZ – 50-55mmol/mol 

– BUT trend to “individualized” targets 

– Concern over increaased mortality in ACCORD 

– Higher for some 

– Terminal disease – avoidance of osmotic symptoms 

 

 

– What would you want your HbA1c to be? 





Achieving a target HbA1c 





When to introduce insulin 
A1C persistently above target 

Lifestyle 
Patient compliant with agreed modifications? 

Any further modifications that can be considered? 

Oral hypoglycaemic medication 
Is patient taking as prescribed? 

Can these be maximised further? 

Secondary causes for hyperglycaemia? 
Medications (e.g. contraceptive pill, thiazides,beta-blockers,  

oral corticosteroids) Medical conditions (e.g. hyperthyroidisim, 

 urinary or dental infections, occult malignancy)   

A1C still above target — Initiate insulin 

Philips P. Medicine Today 2007; 8: 23-34.  







Agent HbA1c reduction, % 

Diet 1.0 – 2.0  

Exercise 1.0 – 2.0 

Weight loss Even more 

Metformin 1.0 – 1.5 

Acarbose 0.5 – 1.0 

Sulphylurea 1.0 – 1.5 

Pioglitazone 1.0 – 1.5 

Insulin Even more 

HbA1c decrease by agent 

6-9 mmol/mol 6-15 mmol/mol 11-22 mmol/mol 

11-22 mmol/mol 
16-38 mmol/mol 



LEAD Trials 



Monnier L et al. Diabetes Care 
2003;26:881–5 
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Stepwise approach for T2D  

with progressive deterioration of beta cell function  





"Insulin is a remedy primarily for the wise and 
not for the foolish,  

whether they be patients or doctors. 
Everyone knows it requires brains to live 

long with diabetes, but to use insulin 
successfully requires more than brains." 

Elliot Joslin (1923). 



Starting Insulin 

• Which insulin would you recommend as 
first line and why? 

– Rapid-acting insulin to the meal with the 
highest preprandial BGL 

– Intermediate-acting insulin in the morning 
or night  

– Insulin premixed for ease of use 

– Basal insulin to reduce both postprandial 
and fasting BGLs 





Insulin Treatment 

• Glucose control can be achieved in the vast majority with 

the addition of insulin in those on maximal (dual therapy) 

oral medication 

• Weight gain is modest 

• Hypoglycaemia rates are modest compared with similar 

management goals in Type 1 DM patients 

– Approx 4 episodes per year vs 0.5 on OHA’s 



Insulin Treatment 

• Several insulin initiation strategies have 

been tested against each other, and are 

broadly equivalent at 3 years with basal 

insulin addition having modestly less hypos 

and weight gain than premixed or prandial 

strategies BUT 

– By 3 years a large proportion of patients are on 

more than one “mode” of insulin to keep 

control 



N Engl J Med 2007; 357: 1716-30 



Patient Disposition 
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189 (81%) 

Completed 
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188 (79%) 

Completed 

three years 

 Overall, 18.4% of patients did not 

complete three years 

 No difference in proportions between 

groups (p=0.15) 

N Engl J Med 2007; 357: 
1716-30 



Transition to a Complex Insulin Regime 

708 

T2DM 

on dual  

oral 

agents 

Add biphasic 

insulin* 

twice a day 

Add prandial 

insulin* 

three times a 

day 

R 

First Phase 

Add basal 

insulin* 

once (or twice) 

daily 

Add prandial 

insulin 

at midday 

Add basal 

insulin 

before bed 

Second Phase 

Add prandial 

insulin 

three times a 

day 

From one year onwards, if HbA1c levels were 
>6.5%, sulfonylurea therapy was stopped and a 

second type of insulin was added 



 

4T study 3 year results 





Grade 2 or 3 Hypoglycaemia Over 3 

Years 
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patients 
Patients with 

HbA1c ≤6.5% 



Hypoglycaemia 



Hypoglycaemia risk increases with 

time in T2D 
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Does Adjustment of Basal Insulin 

• Slow, patient led 

titration 

– Increase by 2 units per 

day every 3 days until 

FBG < 6.0mmol/l 



Adding Prandial insulin 

• Either Humalog, Novorapid or Apidra 

• Start 4 units per meal, increase by 2 units 

every 3 days until achieve target  

– (post prandial < ?8mmol/l, single figures at 

least) 

– Get one meal at a time right 





Mixes 

• Humalog Mix 25, Novomix 30 

• Most useful in patients who want to limit 
number of injections 

• Again start 10 units once or twice a day and 
titrate by 2 units every 3 days 

• If transitioning from an intermediate only 
regime, start with equivalent number of 
units then titrate up 

 

 



Transitioning to Lantus 

• If on a OD dose of intermediate 

– Start with same number of units 

• If on BD intermediate dosing 

– 80% of Total Daily dose 



SMBG 

• Lifestyle or OHA’s alone 

– Helpful intermittently to see effect of food, exercise 

• In Basal insulin  

– Useful in mornings to titrate dose 

– Useful if HbA1c climbs 

• In Mixes 

– Four point testing one day a week 

• In Basal/Bolus regimes 

– Useful to adjust prandial doses 



Summary 

• Diabetes is an ever increasing epidemic 

• Diet & Exercise remain crucial to management at 
all stages 

• HbA1c targets are there for a reason  

• Benefits of good glycaemic control are long 
lasting 

• Good glycaemic control is achievable in most 
patients with escalation of therapy, including 
Insulin 

• Many fears of insulin therapy are unwarranted 

 

 





Summary 

• It doesn’t really matter what Insulin you start, 

anything will be better than nothing!! 

• Important to escalate dose when required 




