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Disclaimer 

• My stay, travel and speaker fees have been paid by Sanofi. 

• I have received consultation fees from Novo Nordisk and Eli Lily in the 
past. 

 



What I will cover: 

• HbA1c from % to mmol/mol- Estimating average BGs from hbA1c 

 

• Occupational influence on decision making 

 

• Interpreting glycaemic fluctuations- Checklist 

 

• Sick day management 

 

• Insulin management during travel 
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BG monitoring rationale 

Pre-prandial  

Post-prandial  

2 a.m.  

Reality: Before breakfast, lunch, 
dinner and bedtime 
 
Aim for: A week of readings before 
seeing their HCP 



Relating BG measurements to A1C 

Av BG = 2A1C  6 

Pre-prandial = 1-2 mmol/L lower than Av BG 

If av pre-prandial BG is close to value calculated from A1C… 
confident that measure BG and A1C values are correct 



Case scenario- Mr JK, 52 years 

• Married with 2 school going children 

 

• Taxi driver/ Only earning member in the family 

 

• T2D diagnosed 8 years ago/ insulin initiated 2 years ago 

 

• Mild retinopathy/ No microalb/ Feet normal sensations 

 

• BP 136/80 mmHg, BMI 33 kg/m2 

 

 



Current Medications 

• Metformin 1 g bd 

• Humalog Mix 25 30 units evening 

• Simvastatin 20 mg od 

• Cilazapril 2.5 mg od 

• Aspirin 100mg od 

 

Current hbA1c 48 mmol/mol (6.5%) 



List some important things you want to check… 

• What foods does he eat? Exercise/ ETOH/ Smoking? 

• BG monitoring- when and why? 

• Hypo awareness? 

• What should he always carry with him? 

• What if he feels a hypo whilst driving? 

• Has he kept Land Transport informed? 

• SIGHT either BG meter readings or BG diary… 



BG diary 

BB AB BL AL BD AD 2-3am 

Sunday 3.3 

Monday 9.7 

Tuesday 4.1 

Wednesday 

Thursday 10.8 

Friday 2.9 

Saturday 5.5 



Checklist: 

• Compliance with diet/ medications including insulins/ BG monitoring 

 

• Check his insulin…. 

    Humalog versus Humalog Mix25 versus Humalog Mix50 

 

 

 



Check injection sites 



Check insulin timings…. 
 
Check change in eating habits/ weight/ renal 
function… 

 

 



With fluctuating fasting BG readings 

• Always exclude nocturnal hypos………. 



What next? 

• Need for more intense BG monitoring 

 

• NOT to DRIVE UNTILL HYPOS resolved and ensuring he has preserved 
awareness 

 





What medication alteration will you suggest? 

1. Stop Metformin 

2. Reduce Humalog Mix25 dose by 10-20% 

3. Switch Humalog Mix 25 to morning with breakfast 

4. Switch Humalog Mix25 to Mix50 

5. Switch Mix insulin to a basal insulin +/- bolus 
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You decide to switch Mix to a basal insulin in 
this case 

How do you decide on the dose? 

 

• Humalog Mix 25 has 25% short acting and 75% basal insulin i.e 1/4th 
and 3/4th. 

• 30 units of Mix thus has 3/4th basal insulin i.e around 22 units basal 
component. 

• As you are dealing with hypos in this scenario, you want to reduce 
this by another 10-20%, thus switching to an initial basal dose of 18-
20 units. 



You switch Mr JK to insulin Glargine nocte and titrate it to achieve 
satisfactory fasting BGs… 
HbA1c 2 months later measures 65 mmol/mol (8.1%) 

BB AB BL AL BD AD 2-3am 

Sunday 6.3 7.6 7.1 13.4 

Monday 5.7 

Tuesday 6.1 9.4 

Wednesday 

Thursday 6 8.6 8.8 14.1 6.2 

Friday 5.9 

Saturday 5.5 7.1 7.3 12.8 



What next? 

1. Give Glargine (Lantus) with evening meal instead of bedtime 

2. Switch to BD Lantus insulin 

3. Add bolus insulin with dinner 

4. Add Gliclazide with dinner 

5. Accept current glycaemic control 

 



What next? 

1. Give Glargine (Lantus) with evening meal instead of bedtime 

2. Switch to BD Lantus insulin 

3. Add bolus insulin with dinner 

4. Add Gliclazide with dinner 
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Can he start driving? 

• Specialist advice may be needed. 

 

• Ensure no significant hypos. 

 

• Reemphasise driving precautions. 

 

 



Mr LK, 48 years  

• Married with 3 young children 

 

• Heavy Goods Vehicle driver 

 

• T2D diagnosed 7 years ago 

• Macular oedema awaiting macular grid laser/ No microalb/ Feet 
normal sensations 

• BP 126/76 mmHg, BMI 36 kg/m2 

 

 



Current Medications 

• Metformin 1 g bd 

• Gliclazide 80 mg bd 

• Simvastatin 20 mg od 

 

Current hbA1c 68 mmol/mol (8.4%) 



Checklist…. 

• What foods does he eat? Exercise/ ETOH/ Smoking? 

• BG monitoring- when and why? 

• Hypo awareness? 

• What should he always carry with him? 

• What if he feels a hypo whilst driving? 

• Has he kept Land Transport informed? 

• SIGHT either BG meter readings or BG diary… 

 

 



BG diary, HbA1c 8.4% 

BB AB BL AL BD AD 2-3am 

Sunday 8.8 

Monday 9.1 11.2 

Tuesday 12.1 

Wednesday 8.6 9.8 

Thursday 9.7 9.9 

Friday 8.9 

Saturday 12.3 12.2 



What next? 

1. Increase Gliclazide to 160 mg bd 

2. Commence basal insulin 

3. Commence Mix insulin 

4. Add pioglitazone 

5. Add GLP-1/ gliptins if can afford 

6. Add acarbose  



What next? 

1. Increase Gliclazide to 160 mg bd 

2. Commence basal insulin 

3. Commence Mix insulin 

4. Add pioglitazone 

5. Add GLP-1/ gliptins if can afford 

6. Add acarbose  



Mr LK commences basal insulin Glargine 

• At follow up in 3 months, his glargine insulin has been gradually titrated to 
32 units nocte. He continues on metformin 1 g bd and gliclazide 80 mg bd. 

 

• His overall glycaemia now appears satisfactory with BG consistently 
between 5-8 throughout the day 

 

• He is however now concerned about his weight which has increased by 2 
kg over the last 3 months 

 

• How does insulin cause weight gain and how do you manage this? 



 Weight gain in T2D 

Weight gain 

Prandial insulin 

Premixed insulin 
Short-acting component 

Improved glycaemic 
control 

Oral hypoglycaemic 
agents 

Incorrect or over-use 
of insulin 

1. Phillips P. KISS Part 2. Medicine Today 2007; 8(4): 43-52. 

Lifestyle, nutrition 



Which of these oral hypoglycaemic agents is 
associated with the least weight gain? 

1. Pioglitazone 

2. Gliclazide 

3. Metformin 

4. Sitagliptin     

 

 



Which of these oral hypoglycaemic agents is 
associated with the least weight gain? 

1. Pioglitazone 

2. Gliclazide 

3. Metformin 
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What about continuing OHAs with basal 
insulin? 

• Metformin - Surely yes 

 

• Gliclazide – usually continued initially / review dose and need to 
continue at follow up   

 

• Pioglitazone – Stop as fluid retaining properties unless specialist 
approved for severe insulin resistance 



Strategies to help him lose weight 

• Diet and Exercise- Take insulin to match lifestyle and not vice-versa 

• Eating for fear of hypo- Educate 

• Pharmacotherapy- Orlistat 

• Review OHA use with insulin 

• MDT approach- Dietitian/ Psychologist 

• Bariatric surgery 





And remember, other risk factors matter too…. 



Sick day 
management 

Workshop 3 



Meet Alex 

• 58 year old man  

• Diagnosed T2DM 13 years ago 

• Two nights ago – vomiting and diarrhoea; couldn’t keep 
food down yesterday 

• Hasn’t vomited for 12 hours; diarrhoea watery 

• BGL this morning : 18 mmol/L 

• Leaving in 6 days to go overseas for 1 month 

 

http://www.google.com.au/url?sa=i&rct=j&q=58+year+old+man&source=images&cd=&cad=rja&docid=V3lyl1JedW0D3M&tbnid=J9gCLh3JTll3ZM:&ved=0CAUQjRw&url=http://blog.al.com/spotnews/2009/03/hoover_mans_fortune_cookie_mes.html&ei=6hsrUdbdO6jkmAXb5oGoAQ&bvm=bv.42768644,d.dGY&psig=AFQjCNHZ51psfbGb27RF8W5XUjpn3k7EVw&ust=1361866044265855


Medications 

• Metformin 1 g daily 

• Insulin glargine 40 units evening 

• Atorvastatin 40 mg daily 

• Ramipril 10 mg daily 

• Amlodipine 10 mg daily 

• Aspirin 100 mg daily 
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Examination 

• BMI 28.2 kg/m2 

• BP: 145/90 mmHg  

• No abdominal tenderness, guarding or rebound 

• Most recent Cr (1 month ago): 110 mmol/L  (eGFR 58 
mL/min) 
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What would you ask Alex at this point? 
 

Think of four questions that would help you get a better idea of what was 
going on 



What advice would you give Alex about his 
diabetes medications? 

 

Consider insulin/ metformin/ rest medications 



What sort of dietary advice would you give 
Alex? 

 



Alex must have a sick day management 
plan in place 

 

What should it include? 
 



Sick day plan 

When to call the doctor 

How often to measure blood glucose and urinary ketones 

What medicines to take 

How to eat 

Instructions for managing low blood glucose levels 

When to seek medical help. 
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1. Do you routinely discuss and 
develop a sick day management 
plan for your patients with 
diabetes?  
 

2. When should sick day education 
occur? 
 

3. What particular information do 
you stress to patients? 

 



How does BG change during 
illness? 

 

What should the sick day plan 
say about BG monitoring? 
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What advice should be given if  
BGLs are persistently HIGH  

during the illness? 
 

What advice should be given if  
BGLs are persistently LOW  

during the illness? 
 



Develop a sick day plan for Alex 





Alex recovers and is now to go on holidays abroad to scale 
the heights of Mt Kilimanjaro……..  

• 5895 m above sea 

• Mt Everest 8848 m 

• Mt Cook 3754 m 

• High altitude 3000-5000 

• Extreme altitude >5000 



What travel advice will you give him?  

• Advice on flight travel/ Time zone and insulin timing adjustment 

• Insulin dose adjustment 

• Enough supplies of insulin/ testing strips/ hypo treatments/ emergency 
contacts etc 

• Where does he keep his insulins/ testing kit? Cabin or hold baggage 
and why?  

• Need for a letter from doctor etc…. 

 

 

  



Insulin stability 
• Freezing temp >3000 m/ -15 to -30 C at extreme altitudes 

• 2-8 C is normally advised for storage 

• Also caution with sunlight exposure 

• Keep next to skin 

• Ensure enough supplies 

• Check for bubbles/ Emphasise correct insulin injection technique 

• Keep travel company/ companions informed 

Specific issues when climbing extreme heights… 



And what about BG meters? 

• Both under and overestimation by as much as 37% 

• Failure to function 

• Battery failure 

• May be an idea to carry visual testing strips 

 



High Alt Ret Hge 
• Uncommon at <5000 m (<4% in normal subjects) 

• Significant increase above 5000 m though 

• Preexisting retinopathy at increased risk   

 

Other height specific issues…. 

Other relative contraindications 

• PVD: Frost bite 

• CAD: Increase HR and BP 



Plan, plan and keep planning……. 

PL Brubaker et al, Diabetes Care, 2005; vol28, 2563  Frio bags for insulin storage- FDA approved 


