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Disclaimer

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

e | have received consultation fees from Novo Nordisk and Eli Lily in the
past.



What | will cover:

* HbAlc from % to mmol/mol- Estimating average BGs from hbAlc
* Occupational influence on decision making

* Interpreting glycaemic fluctuations- Checklist

 Sick day management

* Insulin management during travel



HbAlc reporting (% to mmol/mol)
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BG monitoring rationale

[

[® 1% 19 |

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

e 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/m?



Current Medications

* Metformin 1 g bd

* Humalog Mix 25 30 units evening
e Simvastatin 20 mg od

e Cilazapril 2.5 mg od

e Aspirin 100mg od

Current hbAlc 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

Sunday
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
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Diabetes

and driving

I you've pot disbates, you need fo ba aware of the risks invoived
when you're driving. If vou know the risks, you czn tako staps to
manage them.

Hypoglycaemia (low blood sugar)
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because t can camse 1 or worsen s effects. We
recommend the people with diabeies swold comsuming even
small amounts of airohal 1 they e going 1o drive.

When you shouldn't drive

Hyperglycaemia thigh blood sugar)
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B your dishaies has just been diagnosed and your trestment is
52l being adjusted, you may not ba M 4o drive just yet. Check

hypogheczemic apisoda {og when pou
in deal with I}, you showldn drive Ior

docto

Precautions while driving

B your diabsaies 15 well controles, you oan
car saialy. Howoor, thore arg Imes whan you na
precautions:

1. Adwarys have meak and snads balore and dering long
joumeys. It's sakest not 1o delay meal times. Take regula, short
bresalcs fom diving.

2. Chiesdk your blood sugar leve s regulary. H you feal that your
binod ssgar ks low, sinp driving and treat it with 2 quick acting
suga, ef three plucos: tzbiots. Follow this up =t 2 plain
el bar o bisoulfts. Walk untll the sugar has started i work
before: yous stari diiving again

3 supply of plain muesl bars, bisouils, glhooose tablets,
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4 [ont delzy treaing low bood sumr levels. The brazin becomes
monfus e whien biood sugars reach low lewals. Ba asare of your
waming signs. ARhough a mikd hypo may nol seem to impair
your driving, B's wial boact balore your judgement |s aSarbed

5 M you =omali rience hypopivcaemia unaseranass
(hypos without waming WL RO
drive. ‘You should disozss this with your docfor or spacialist
dizbotes maso.

& Rememibsar thal changing a car fyme or pushing 2 @r could
result in bow biood| sugar levels. Be prepared:

7 W you hava -:: paricularty dargerous

Passenger services and heavy vehicles

Feopic with type | diabalos ara generally not considancd 1R b
drive hearry trado wohices, tavk, buses and other related
wahides. The NZTA may, In axceptional cirmumsiances, grant
a licence 2fter consultztion with your panezl praditioner and
dizbetes spedalist. 1 a licenoe s granied todrive amy of thess
wahidies, then sirict conditions are Moy 1o be imposed.

Long-term complications
‘¥our driving abiiy omad be atectedly long- I:-uTn-::mFHdlm
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sermsation inyoer feal. Chesch with pour docior.

Licence conditions

Sometimes a driver with dlabehos may be s with a licenoe:
that has certzin ondRions attached. The condBons wil depend
o

»  thefypeof §menoe {rlasses and cndorsements)

*  |how the diskssies 15 controled

= whather the driver has any history of bypoghycaemic aitads
»  how caratully the driver Tolows thelr medicrtion schodule

*  2nassessment of tha axtent o which the driver sufars trom
the medical complications that are commaonly assocated
withdiabesc

Tha MZTA decides the licenoe cond Riore, having rogas
the: Medical aspacts of Minass fodrive bookiet, :rl:lln
recegliation with the NZ T Chiel Medical Aguiset”

Legal note

ireslin and tzbiats for the mnfrol of diabotes ane dxsfied

&5 drugs undar the Land Transport Act 1998, You may be
prosacuiod undar this Act I yoz misuse or 2buss diabetes
medications and your driving results i creshes or iInfuries. For 2
2se fo proceod, howesar, there would neod 1o be prool hat the
way you'd usad the drugs was contrarny io medical advice.

Where can | find out mora?

*  Comtact Ciabssics Mew Fealand:
- [phona: (04 497 7145
- emalt retional ssdlabetes o e
- wehsRe: www.dlzbebes org.ne.

*  Sagyour doctor or other speclalst. & handbook hat
Induwdics a chaplor on disbales, Aedioo! ospects of finass fo
driwe, has bean oo {o all docioms.

=  Comad b NZTA.



What medication alteration will you suggest?

Stop Metformin

Reduce Humalog Mix25 dose by 10-20%

Switch Humalog Mix 25 to morning with breakfast
Switch Humalog Mix25 to Mix50

Switch Mix insulin to a basal insulin +/- bolus
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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 >




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 1/4t
and 3/4t.

* 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...
HbAlc 2 months later measures 65 mmol/mol (8.1%)

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?

Give Glargine (Lantus) with evening meal instead of bedtime
Switch to BD Lantus insulin

Add bolus insulin with dinner

Add Gliclazide with dinner

Accept current glycaemic control

A S



What next?

Give Glargine (Lantus) with evening meal instead of bedtime
Switch to BD Lantus insulin

Add bolus insulin with dinner >

Add Gliclazide with dinner

Accept current glycaemic control

.U".h@!\’!—‘



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

e T2D diagnosed 7 years ago

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

* BP 126/76 mmHg, BMI 36 kg/m?



Current Medications

* Metformin 1 g bd
* Gliclazide 80 mg bd
e Simvastatin 20 mg od

Current hbAlc 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, HbAlc 8.4%

Sunday

Monday 9.1 11.2

Tuesday 12.1
Wednesday 8&°© 9.8

Thursday 3.7 3.9
Friday 8.9

Saturday 12.3 12.2



What next?

Increase Gliclazide to 160 mg bd
Commence basal insulin
Commence Mix insulin

Add pioglitazone

Add GLP-1/ gliptins if can afford
Add acarbose

o Uk wh e



What next?

< _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

e 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

Prandial insulin ﬁ' ‘ " Improved glycaemic

control

Weight gain

Premixed insulin ‘ N Oral hypoglycaemic

Short-acting component

Incorrect or over-use
of insulin

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



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

Pioglitazone
Gliclazide

Metformin

N

Sitagliptin



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

1. Pioglitazone

2. Gliclazide

3. Metformin
4. Sitagliptin




What about continuing OHAs with basal
insulin?

* Metformin - Surely yes

@zide — usually continued initially / review dose and need)
tinue 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 >




CONTINUING PROFESSIONAL DEVELCOPMEMNT
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And remember, other risk factors matter too....

“» CVD Risk Assessment

‘ for people with type 2 diabetes in New Zealand

Age: 30 Total Cholesterol: |6 mmol/L
Duration of Diabetes: |5 years HDL: 09 mmol/L

sex: @ Male Alpuminuria: ) Normo
) Female © Micro

SMOKEE: | Currently smoke [+ - Macre

Systolic BP: [150 mmHg BP lowering medication: @ Yes

© No
) Unknown

HbAlc 9 © mmolimol @ %

Ethnicity: ﬁrﬁan E]

OuUTPUT

) THE UNIVE RS|TY New Zealand Society ) Health Research

.~
OF ALCKLAND hrC Council of
NZ33D 49 “25 N

Jor the Study of Diabetes =




Sick day
management



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
e Atorvastatin 40 mg daily

* Ramipril 10 mg daily

* Amlodipine 10 mg daily

* Aspirin 100 mg daily


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

Examination

* BMI 28.2 kg/m?
* BP: 145/90 mmHg

* No abdominal tenderness, guarding or rebound

* Most recent Cr (1 month ago): 110 mmol/L (eGFR 58
mL/min)


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

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

JWhen to call the doctor

(JHow often to measure blood glucose and urinary ketones
JWhat medicines to take

JHow to eat

dinstructions for managing low blood glucose levels
JWhen to seek medical help.


http://www.google.com.au/url?sa=i&rct=j&q=what's+your+plan&source=images&cd=&cad=rja&docid=fUyXneC5_hT1fM&tbnid=pOleFgUMkd1vLM:&ved=0CAUQjRw&url=http://vimeo.com/48182467&ei=tiArUbrRNsbAmQWU9oHwDA&bvm=bv.42768644,d.dGY&psig=AFQjCNGLItnYBRyduJsXT0J_sx6ytJ7_mA&ust=1361867287169077

Do you routinely discuss and
develop a sick day management
plan for your patients with
diabetes?

When should sick day education
occur?

What particular information do
vou 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 iliness?

What advice should be given if
BGLs are persistently LOW
during the illness?



Develop a sick day plan for Alex

Sick day Action Plan Date




SAMPLE SICK DAY PLAN

This sick day plan below shows the type of informetion thet shoukd be incduded for a patient Tre Nex, on basal
readin, Every situation visries 5o the suggestions provided ety need to be adepted for sach indvicual petient.

¥ your condition detedonmtes or does not respond 10 this plen,
you must seek medicl atiention in & supenvised ervironment.

When 1 Blood
(Sugars) mons frequently, every 2-4 hours; more
<2.0 mmoll.
Continue your ususl diet # possiile.

Test any time you are fesling unwed, particulary § you:
© have & fover,

* have darthoss and/or vormiting
* are taking reducsd amounts of food or drink

Detafis of who to contac When your BG & %20 mmobL, contiect a farnly mesnber oa
Ph: <insart phone numbers and then contact the practios on Ph:
«dnsert phone numbecs 10 spesk to the nuese or dabetes educstor,

Action to take If After hours contact:
unable to contact Ph: cinsert phone rumbens
numbers above Attend the «insert o bospitaks

or call 000 for &n smbulance if it is an ermergency.

M) ovene s o

lmWWmmmﬂoth
your dose, Contsct your heslthasre professional as

ST T o eptncs
» farhoss and/or vorniting o

* your flid ntake hes decresssad and you have a fever of
aver 38.5°C




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

—

Kilimayjaro
e 5895 m above sea
e Mt Everest 8848 m

e Mt Cook 3754 m

* High altitude 3000-5000
 Extreme altitude >5000
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- ~ —— o = ~:. . . —— '. = e
UHURU PEAK, TANZANIABSBISH. AHSE: |
™ T O “ERa




What travel advice will you give him?

e Advice on flight travel/ Time zone and insulin timing adjustment
* |nsulin 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?

e Need for a letter from doctor etc....



Specific issues when climbing extreme heights...

Insulin stability

* Freezing temp >3000 m/ -15 to -30 C at extreme altitudes

e 2-8 Cis 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



And what about BG meters?

* Both under and overestimation by as much as 37%
* Failure to function

e Battery failure

* May be an idea to carry visual testing strips



Other height specific issues....
High Alt Ret Hge

* Uncommon at <5000 m (<4% in normal subjects)
* Significant increase above 5000 m though
* Preexisting retinopathy at increased risk

Other relative contraindications

e PVD: Frost bite
e CAD: Increase HR and BP



Plan, plan and keep planning.......

Sl e Fembe famouni
Insulin supplies
Ireulin Thwree iimes the amount anticpaied for each ype

Ireulin pens and needies (il
apphicahiel

Fump sepplies (i 2ppliczhie)

SyTINgES

Giluomse meter
Ciluopse sirips and lanoeSamnceis

Kelome sirips
Cartohydraies
Dewpose lableis “mpid-atmg
cartohydraie™
Dried [neit and conldes (shrwer-
ading, carbolrpd i
Glucagon kit {ihes must b= protecied
from breakzage and Irom freezing
of the wehicle]
Iniayenous =i up
Sangle-use serife needies and aTinges

Insulaied parks

Letier [rom physician

of ireaulin, sored ai nonexireme iFSperiupes

One extr pem and (hiree mes the antic paied
number ol needles

Thwree b five times the amouni aniicpaied

Pmough to cover the entiee irip i on the penor
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Frio bags for insulin storage- FDA approved



