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Breaking Down the
Barriers
to Insulin use
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Where do We Start??2?2?22227?7?
/ - | ' | Dear Dr

“§ »Thank you for seeing Mr Tough
] guy who is a 48 yrs old builder.

»  Type 2 for 8 yrs ,on

» Metformin 850 mg bd
»,Glipizide 10 mg bd

»Hbalc is :99mmol/mol(11.2%.)
»Says he take his pills everyday.
»Does not monitor BS says he feels
well.

»Has Hypertention
,Hyperlipedemia ,microalbuminuria,
| early retinopathy was found at last
retinal screening.

»Smokes 20 cigs a day.

» Very reluctant to go on Insulin.
»Used to be rugby player. Stopped
about 7 yrs ago.

»Says he can beat Diabetes!!!
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How to prevent complications? Diabetic Control
Red Biood Celi
Siuooes HbA,C Thermometer
What is HbA,C e oy
A1C? Urgent. Attention nesded
10.0 CE
Too high
High A1C Low ATC
Work 8.0 - J-
ork on
your A1C 0/.; nfu Bit High
oo Dosnens fasmn . 15 B8 —
E""“"i::;fﬂ.m Reducticn Raduction in risk Accaptable Control
riuct Dlntraten Cleme TS in A1C of complicaticns
e 1.0 B3 —
B B . . Wery Good Cortrol
Being in control or intensive management®
can prevent diabetes-related complications .
&5 Excellent Control* &5

*The targets for everyone is lesa than 7% though targets should b=

Individ Ii h individualised. Caurtion should be taken with targets lower than

ndividualise the target 7 for those on insulin and sulphenylureas due to nsk of
DCCT % HbA,C FOC mimod frmal hypoglycasmic events. For pragnant diabsetics target B.0%
6-65% — 42 - 48 —w Excellent®
BE5-T%H — 48 - 53 —w Very Good HbA1C is the best test of overall diabetic control.
T-7T5% —= 53 - 58 —» Acceptable
7.5-9% —= 58 - 75 —» Bit high I your result is 8% or more, please contact your nurse or dector.
9-10% 0 — 75 - 86 — Too high
10+% —_— 86 and sbove —» Urgent. Attention needed
To work out DCCT % HBA C in IFCC mmolfmal: -2 - 2 rule Developad by:
i HbA C of 7% =7 - 2=5 -2 = 2 Therefore ia 53 Rab Burtun

Disbetes Nurse Speadialist

VP (220 DA Ciorirol EfveaLing 1 45 upen1 251 PM




21% l All diabetes
related

endfpoints

16%l Heart failure

37%l Retinopathy\
19% | Cataract (11mmol/mol) »14%lFataI &
extraction 1 nonsTataiivl
/ HbAlc
43 J«A tafi 12%lFataI o]
Oy AMPLALONS Non-fatal stroke
35%lNephropathy
v Zl%lDiabetes related
14 % l All cause Death

mortality

SaYHBHAR, Adler Al, Andrew H, et al. Associ&tiof'of BRicaemia with macrovascular and
microvascular complications of type 2 diabetes (UKPDS35): prospective observational study.
British Medical Journal 2000: 321: 405-1.1



A great deal of research has established that the HbAlc level is a crucial test for use
In the assessment of a diabetic patient's degree of glycemic control. The table shows
the reduction in risk of diabetic complications per 1% decrease in HbAlc observed in
major studies, emphasizing the robustness of this association across many differing
patient groups.

Reduction In Risk of complications for every 1 %

decrease in HbAlc

=Diabetes Control and Complications Trial (DCCT)
Type 1 diabetes, (n = 1440)

Retinopathy, Nephropathy, Neuropathy

30%-35% decrease

sKumamoto Study

Type 2 diabetes, (n = 110)

Retinopathy, Nephropathy, Neuropathy

30%-38% decrease

United Kingdom Prospective Diabetes Study (UKPDS)
Type 2 diabetes, (n = 4209)

Retinopathy

28% decrease

Wisconsin Epidemiologic Study of Diabetic Retinopathy (WESDR)

Type 2 diabetes
Retinopathy, Nephropathy, Neuropathy, cardiovascular disease

20%-30% tfédrease




Progressive nature of Diabetes

Before insulin initiation, patients may
have spent an average of about 5 years
w;tg} an A1C >8% and nearly 10 years
>/ Y%0

At diagnosis, up to 50% of a patient’s
B-cell function may have been lost, and
may continue to decline by about 4%
annually

Remind patients that diabetes is a
progressive disease and that their
treatment plans may be adjusted over
time. An overall treatment plan to
lower A1C consists of diet, exercise,
and diabetes medication, which may
include insulin.

50% of Type 2 needs to go on Insulin
within 7 yrs (UKPDS)

Let patients know fear of insulin is not
uncommon. Help them understand the
facts,about insulin therapy

Clinical Inertia:
“Failure to advance therapy when required”

Percentage of subjects advancing when A1C > 8%

100 At insulin initiation, the average patient had:
80 | 5 years with A1C > 8%
66.6% 10 years with A1C > 7%

60 -
44.6%
35.3%
40 - R
20 | 18.6%
0 | = I

Diet Sulfonylurea Metformin Combination

% of Subjects

Brown JB et al. Diabetes Care. 2004;27:1535-1540. Q)
Clabetes
enter

Decline of B-Cell Function in UKPDS
lllustrates Progressive Nature of Diabetes
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Adapted from Holman Rit. Diab Res Cliin Pract. 1998:40{suppll:521-525.




UKPDS: Islet B-cell function and the
progressive nature of diabetes

100 1 Time of diagnosis
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UKPDS. Diabetes. 1995;44:1249-1258



Islet 3-cell function (HOMA %B)
In the UKPDS

Islet B-cell function (%) & Conseryati\{e #  Sulfonylurea
(primarily diet) <+ Metformin

100 7

Non-overweight Overweight
80-
60-
]
40—
20~ Loss ~4% per year
0 I | I | | | I I | I | | I | I I
0O 1 2 3 4 5 6 O 1 2 3 4 5 6

Years from randomization

HORMegiammeostasis model assessment; UKPDS=United Kingdom Prospective Diabetes Study
UKPDS Group. Diabetes. 1995



Insulin-the most effective intervention®

A1c lowering potential of individual therapeutic options’

Interventions in order of effectiveness

S o- ,

(&) 05 :

— - 1

<< ’ ;

£ 1.0 :

o :

= :

% 2.0 E

ho] 2.5 = :

2 :

[ & 3.0 T :

5 .

< 35 : :

i A . A _ A .

DDP-4 TZDs Sulphonylurea Metformin Lifestyle to Insulin
0.5-0.8% 0.5-1.4% 1.0-2.0% 1.0-2.0% decrease weight 1.5-3.5%
and increase activity
1.0-2.0%

Adapted from Nathan et al., 2009. DDP-4 = Dipeptidyl peptidase-4 inhibitor. TZDs = Thiazolidinedione.

Advantages of insulin

It lowers mean blood glucose in a predictable dose-dependent manner

Can be tailored to individual needs on a unit-to-unit basis
It haszthEéAngest experience than any other drug (90 years)

No contraindications to its use
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other is rolled out with bells and confetti, but
Soon aner s discovery. only once or twice in a generation does the
2k cal thing come along!!!!
These are the blockbuster medications that
can virtually raise the dead...., Insulin was
one of them..... Insulin actually put flesh on
living skeletons. With insulin, dying children
laughed and played again, as parents wept
and doctors spoke of biblical
resurrections......... mothers all over the globe
Elizabeth Hughes, daughter Charles Evans Hughes ,US Sec of states  were writing him heart-wrenching letters:

, Age 11 diag T1 just 3yrs before Insulin discovered. Dr Fred Allen “My dear Dr. Banting: I am very anxious to
put her on 400 cal per day starvation diet for 3 yrs .Wt loss 75 Ibs to

bt y»
45 Ibs .Until Insulin became available know more ofyour dlscovery, wrote one,

. . y .
Died wig}wgbl{gonia in 1981 age 73 yrs .She had 47000 injections é:omg .on t (f describe her daug hter's case: 4
over 58 yrs Successful career in law . She is pitifully depleted and reduced... ... .....




The DAWN( Diabetes,Attitudes,Wishes and Needs)

The DAWN study 2001 is to date the largest global psychosocial diabetes study of its kind, addressing
the fperceptions and attitudes of more than 5,000 people with diabetes and 3,000 healthcare diabetes
professionals in a total of thirteen countries.

The 13 countries involved were: Australia, Denmark, France, Germany, India, Japan, The Netherlands,
Norway, Poland, Sweden, Spain, UK and USA.

The study involved:

5,426 adults with diabetes

2,194 primary care physicians

556 specialists (endocrinologists, diabetologists)
1,122 nurses (specialist and general)

The people with diabetes interviewed were self-classified as 50% Type 1 and
50% Type 2.

RESULTS:

!Vlorel_than half of people with Type 2 diabetes are worried about starting
insulin

50% report insulin means they “failed to manage their disease”
Only 20% believe insulin would “help them better manage their DM”
1/3 of Physicians postpone until "absolutely essential”

Reference
Geelhoed-Duijvestijn, P. et al "Physician Resistance to Prescribing Insulin: An International Study." Diabetologia, 2003.

P t al "An International Study of Psychological Resistance to Insulin Use among Persons with Diabetes."
D%@?é%’dg, 2003.



Global Attitudes of Patients and
Physicians in Insulin Therapy (GAPP) 2010

Table 4 Patient-reported reasons for insulin omission/non-adherence (n=530 who

Surveyed >2700 pts and MDs in 8 reported =1 day per month of insulin omission/non-adherence).

countries T

i i . : Reason for insulin omission/non-adherence Response!

= 1 in 3 fail to take insulin as

prescribed Too busy 19.1%
= Change in normal routine, busy schedule, Traveling 17.0%
m Forgetfulness and fear of hypoglycemia Skinped med
. Stress or emotional problems
|
, PTs Drs Embarrassing to inject in public
= Struggle to control BG 40% 88% Challenging to take it at the same time everyday
= Concern re: future hypoglycemia 67% 74% Forgot
= Hard to comply with regimen over 50% o

2\ o ] - Too many injections

= Find it hard to fit insulin into schedule 33%
= Desired less frequent doses /injections 90% Avoid weight gain

Regimen is too complicated

Most patients chose one reason, with substantial breadth of reasons (each

reason reported by fewer than 20% of respondents). Over half of the reported Injections are painful
reasons reflect a lack of flexibility in the patient’s insulin regimen, which was

a statistically significant predictor of frequency of insulin omission/ Asleep
non-adherence. Frequency of hypoglycaemia was a statistically significant

predictor, gf fzegigney of insulin omission/non-adherence. Pain was not Hypoglycemia 0.4%
frequently cited as a reason and was not a statistically significant predictor of

£ finsuli icsion/ dh "Respondents were asked to select top three reasons (order of reasons randomized, ‘Forgot’ responses volunteered as
requency ot Insulin omission/n{n-acnerenge. ‘Other’); data are % of respondents choosing a reason as one of the three.




Combination Therapies With Insulin in Type 2 Diabetes

Hannele Yki-Jarvinen, MD, FRCP1 10.2337/diacare.24.4.758 Diabetes Care April 2001 vol. 24 no. 4
758-767

The higher the Hbalc is when Insulin is started the more weight I1s gained
which makes sense .The more the the Glycosuria is the more calories they

will keep when Insulin is started .

Hbalc when Insulin started Weight Gain
12% (108 mmol/mol) 5-10 kg
10% (86 mmol/mol) 3-6 kg
7.5% (58 mmol/mol) 0.5-1kg

Weight Gain....Why?
1 Decreased glycosuria

1 Due to improved BG control

1 Aggressive or over-tx of hypoglycemia

1 Defensive eating to prevent hypoglycemia

20/06/2013


http://care.diabetesjournals.org/search?author1=Hannele+Yki-J%C3%A4rvinen&sortspec=date&submit=Submit
http://care.diabetesjournals.org/search?author1=Hannele+Yki-J%C3%A4rvinen&sortspec=date&submit=Submit
http://care.diabetesjournals.org/search?author1=Hannele+Yki-J%C3%A4rvinen&sortspec=date&submit=Submit

Pain!!does it go
into a
vein??Seen it on
TV Huge needle
and drug addicts
have to find a
vein!!Too
omplicated!!

ifestyle change!!

Travel/work/beer??
Will | still be able to
go out and have
sweets puddings
etc??

Cost? the pen
looks nice and
expensive! Ican |
afford that??

Disease
getting
worst!! Some
people have
morphine
Injections
when they are
about to die!

Hypoglycaemia!!.
Seen friend or
neighbour call

ambulance!!
Fitting!! Was
scary!!

Its forever!!
Addiction??
Once you on it
you stay on it ??
Cultural beliefs
:1S it from
als/Co

Personal
failure!'l am
aloser why |
cant beat this
??11Why have
| failed???




Barriers to insulin therapy often come from common fears and

misperceptions. Some ways to help address these issues are
outlined below.

Disease getting worse???
Inform patients that blood glucose may rise over time

Reassure patients that it may not be entirely their fault. The increasing inability
of the pancreas to produce enough insulin may be the main reason for disease
progression

Hypoglycemia????

Some people are concerned about side effects, such as hypoglycemia.
Acknowledge that hypoglycemia is the most common side effect of insulin
Advise patients taking insulin to regularly check their blood glucose

Teach patients how to recognize and treat hypoglycemia, should an episode
occur

Inform patients of the common things that can affect their blood glucose levels,
such as medications, changes in food intake, illness, physical activity and stress
It's forever????

Many patients have concerns about chronic use of insulin.

Assure patients that insulin is not physically addictive or habit-forming

Inform patients that you may adjust their insulin doses upwards or downwards
over the course of their treatment to assure they are on the proper dose

J01Ce 2000



Continued!!

Failure??
Reframe the perception of failure and self-blame.

Educate patients that insulin helps to replace what the body isn't adequately making to
lower blood glucose

Remind your patients that insulin may be an appropriate choice for them since it is
effective at lowering A1C when added to an overall treatment plan

Educate patients about what they can do by making healthy food choices and increasing
their physical activity .Address problem of SNACKS or eating in between meals 2?2?2222

Lifestyle change
Many patients believe that taking insulin will greatly disrupt their lives.

Inform patients that insulin may help control blood glucose and lower A1C1

Present insulin as another effective option to add to their daily diabetes management
routine

Patients may find that insulin can become a normal part of their routine
Pain
If fear of pain is deterring your patient from taking insulin, consider the following:

Insulin is injected in the fatty layer just under the skin where there are fewer nerve
endings and injections generally cause little discomfort

Tell patients that many people on insulin are surprised by how soon they get used to the
injections
Get Partner or Friend ,parent or Children to try needle first!

20/06/2013


http://www.rethinkinsulin.com/hcp/insulin-fears/common-fears.aspx

Safer Journey — Recent Convert

A- ---- here I am fifty six years of age of Maori heritage stemming from the tail of the fish fifty kilometres
north of Kaitaia in the cosy settlement of Te Kao.

How do I begin? I've never been one for truly expressing written thanks.

Moemiti (praying) in my faith for whanau, others and myself, however, on this occasion to Rab Burtun
Clinical Diab%t;es Specialist Nurse is first to none. Rab has guided me through a journey I thought was
insurmountable.

Being a double figured blood sugar level diabetic( in denial) for quite some time with unsafe
readings and reminded by whanau, our family doctor especially that making the right decision to spec¢
to Rab would save my life. All the diabetes literature wasn’t enough for me until the cold hard facts are
brought to light by Rab Burtun. My husband and children are a life source that I want to nurture for as lor
as is possible. Yes, I'm now on insulin with careful monitoring and (as my mum is still with us to
reassure me of the care needed) I am not afraid, in fact I feel so much more uplifted with a clearer
sense of well being.

My sleeping patterns have improved, no more drowsiness. Planning for the day is decisive
having medicated accordingly. Feelizg like a sharper pencil yet not superwoman as I used to
think I was before being diagnosed diabetic, I feel 2nd to none in our household. Maintaining a
healthy diet of fruit a vegetables from my husbands garden plays a major part in my constitution. If it isn
with in wa/king distance I go the supermarket to acquire goodies for the family or the weekly market at tl
Avondale Market Day. My husband Trevor is my backbone of support, which created a little bit of
concern for him with Rab in the picture. Trevor thinks I'm having an affair with Rab. Alls well,
?athe;;b not been able talk me into my new space, Trevor or our daughters”and Rab would have had a cf
o, help me.

Rab Burtuns’ approach is open and honest demonstrating the ins and outs of self administerin
diabetic medication and the explanation of bodily organs subjected to ill treatment if not taken
care of as I thought I was, prior to my diagnosis, compared to now. Having written all this with al
%ood things in mind, my life expectancy is reassured. Still a workingwoman of deep faith and self mendin

ad it not been for Rab Burtun his wife and children, the support needed to nurture a Kauri tre
of which I liken Rab too; I would wonder how Ilong I could weather the future.

Thank you Rab.
Piki te Ora/ Good Health
Arohanui

Aneyo06/2013
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How to prevent complications? Diabetic Control
Red Biood Celi
Siuooes HbA,C Thermometer
What is HbA,C e oy
A1C? Urgent. Attention nesded
10.0 CE
Too high
High A1C Low ATC
Work 8.0 - J-
ork on
your A1C 0/.; nfu Bit High
oo Dosnens fasmn . 15 B8 —
E""“"i::;fﬂ.m Reducticn Raduction in risk Accaptable Control
riuct Dlntraten Cleme TS in A1C of complicaticns
e 1.0 B3 —
B B . . Wery Good Cortrol
Being in control or intensive management®
can prevent diabetes-related complications .
&5 Excellent Control* &5

*The targets for everyone is lesa than 7% though targets should b=

Individ Ii h individualised. Caurtion should be taken with targets lower than

ndividualise the target 7 for those on insulin and sulphenylureas due to nsk of
DCCT % HbA,C FOC mimod frmal hypoglycasmic events. For pragnant diabsetics target B.0%
6-65% — 42 - 48 —w Excellent®
BE5-T%H — 48 - 53 —w Very Good HbA1C is the best test of overall diabetic control.
T-7T5% —= 53 - 58 —» Acceptable
7.5-9% —= 58 - 75 —» Bit high I your result is 8% or more, please contact your nurse or dector.
9-10% 0 — 75 - 86 — Too high
10+% —_— 86 and sbove —» Urgent. Attention needed
To work out DCCT % HBA C in IFCC mmolfmal: -2 - 2 rule Developad by:
i HbA C of 7% =7 - 2=5 -2 = 2 Therefore ia 53 Rab Burtun

Disbetes Nurse Speadialist

VP (220 DA Ciorirol EfveaLing 1 45 upen1 251 PM




Feedback!!!

Hello. I am emailing you from work to let you know that I did the tests on the day after
the appointment.

Thank you for kicking my ass, and I have been much better at testing and taking
my shot. I will send you an excel sheet of my levels over the weekend from my home
email address. Also, thank you for the new needles. They are much nicer to use

I have also got my leave approved for the appointments that were nade
Thanks again

I am a type 2 Diabetic and I am currently an out patient at your clinic in
Henderson, I have seen your Doctor (specialist) there and found her to
be both interested in me and genuinely caring, she referred me to N.....
on my first visit to introduce me to some new meds for my condition,
she was also very helpful and kind. Since then I have seen or spoken to
Rab Burtun numerous times, through Rab I have learned more about my
condition and treatment in 2 week than I have in a decade prior. This is
a result of his genuine interest in the area but more importantly I
believe he cares about us (his clients) as well.

What a fantastic facility you have all created for us, with people such as
Rab on your staff it must be in my opinion world class and again thank
you all for your help

20/06/2013



Normal Insulin Profiles

the body needs a constant level of sugar in the blood the blood sugar rises

and a background level of insulin and extra insulin is needed

20/0667Q1BL 3 Rab Burtun DSN



Normal Insulin Profiles

Blood sugar

Background insulin

20/0667Q1BL 3 Rab Burtun DSN



Normal Insulin Profiles

= .

Blood sugar

Background insulin

20/0667Q1BL 3 Rab Burtun DSN



Types of Insulin

= Short acting human insulin

s Intermediate aCting i CHAIN A
]
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NOVO NORDISK DIABETES TREATMENT RANGE'

Brand Presentations Schematic Insulin Profile oot ey Bss
- FlexPen®3mL | Peniil® 3mL* | Vial 10mL —
=
= NovoMix® 3 _ Onset: 10 - 20 minutes NovoPen® 4
= 30% Rapid-acting & 70% 02468 06w um Feak 1 -4 hours
£ Protaminated insuffl aspart (rys) Duration: 24 hours
£ 7~ §‘ m Onset: 10 -20 minutes
@ I &y Peak:  1-3hours
k] Rapic-acting insulin aspart iys) 92 4 ¢ 16 ziaw e um  Duration: 3-5 hours
vemir®
Legg e —— Peak:  3-14 hours
Long-acting insulin detemir (rys) 024 ¢80 mnup  Duration: Upto24 huurs)
NovoPen® 3 Demi
4 ¢ Q Onset: 30 minutes
é 4 0244 8000 num Pk 1-3hours
Short-acting human insuli (tvs) Duration: 8 hours
w
=
= 4 .l Onset: 1.5 hours
S > Peak:  4-12 hours
2 Long-acting human insuln (s) 3 4 0z 468 106 nuim  Duration: Up to 24 hours
= X )
FBl Penmix® 30 & Mixtard® 30 4 N ) Glucagon
£ 4 p Omset: 30 minutes
30% Short-acting & 70% . B B .  Peki 2-12hours
:E Long-seting hummarsinsuli (35 O e w s Ml b ition: Up to 24 hours
ix® v
Penmix® 40 y Onset 30 minutes
40% Short-acting & 60% * Peak 2-8hours

Longeacting harman insults fvs) 02 4 &8 100246 mn ub  Duration: Up to 24 hours

30 minutes

Penmix® 50 ‘/" ~ Onset:
4

Peak: 4.- 8 hours "
mfﬁi‘ﬁé%ﬁ%ﬁiﬁ?ﬁm * 41618 2 2 Uba Duration: Up to 24 hours GlucaGen® HypoKit

NovoCare® Customer Care Centre 0800 733 737 | www.novonordisk.co.nz

NovoMix® 30 (as of 1st July 2012), NevoRapid® and Human Insulin are fully funded prescription medicines. Levemir*is an unfunded prescription medicine for which charges will apply.
1. Adapted from Approved Data Sheets. In dlinical practice, the: duration of insulin action may be shorter or longer than the durations specified. Variations between and within patients
may ocaur depending upon injection site and technique, insulin dosage as well as diet and exercise.

*Pentill® is avallable for use in Novo Nordisk durable insulin delivery devices.

Before prescribing please review Data Sheet available from www.medsafe.gov.nz or from NovoCare® Customer Care Centre 0800 733 737.
Novo Nordisk Pharmaceuticals Ltd, PO Box 51268 Pakuranga, Auckland. www.novonordisk.co.nz
Reaistered trademark of Novo Nordisk A/S Taps PP2284 972041 rearint July 2012 Mck31700A2

novo nordisk”

Once-A-Day.
24 Hours.

Lilly Insulin Range'

Type of Insulin (generic name) /

Brand Name' Product Description

n N N B
Humalog® insulin lispro Rbe 10mL vials and mo:t:wm
malo e e g ;
RAPID-ACTING cartrdges Ouraton: 545 hours
0?2 4 1] 1 0 1n " " " » n N » n
a o 10mL vias and ik
3ml cartridges Peak: 24 hours
% SHORT-ACTING Duration: 6-8 hours
a 0 2 ‘ () ] 10 17 " " n E] 2 N » B
ot isophane (NPH) 10mL vials and ] o
% Humulin® NPH — e  Peak 4-10 hours
> INTERMEDIATE ACTING Duraton: 1618 hours
w
g 26% nsuln lspro, R EEEE R X
, 76%nsulin lispro Onset: 0=15 mins
& | Humalog e © i 1 hor
e PREMIXED INSULIN LISPRO Duration: 16-18 hours
E 0% nsuli spro 0 2 ¢ & 8 10 92 W % W ® 7 N n B
Y So‘hlnsullnlispml Onset: 0=15 mins
Humalog' Mix50" |  protamine suspensionRbe | 9L cartridges @ Peak 2 hour
PREMIXED INSULIN LISPRO © it 16-38 s
" » n N » n
30% insulin neutral,
Humulin' 30/70 |  ™isotanete) | YonLvaind et
3ml. cartridges © Peak: 2-12 hours
PREMIXED INSULIN Duration: 1618 hours
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Time Action Profiles

s Insulin/glucose levels in IEEEEREEEEEEEY
the blood

s Stylized format showing

e (Onset
¢ Peak

* Duration
= Intended as a guide ONLY
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Short Acting Insulin. Actrapid or
Humilin R

L SOIUbIe 0 2 4 & 8 10 12 14 16 18 20 22 24
= Onset 30 minutes !"""'I

s Peak 1 - 3 hours
= Duration up to 8 hours
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Intermediate Acting Insulin Protaphane or Humulin NPH

0O 2 4 & 8 1 12 14 16 18 20 22 24

s Crystals Iin suspension m

(need re-suspending)
= Cloudy

= NPH (Humilin N)or Protophane (
eutral Protamine )

s Onset 1%/, hours
m Peak 4 - 10 hours
s Duration 16 to 18 hours

20/0667Q1BL 3 Rab Burtun DSN



Premixed Insulins/
or Penmix 30/70(Novo Nordisk)

= Pre-mixed combinations of
short and intermediate acting
iInsulins (biphasic)

s Cloudy (needs re-suspending

= 5 different combinations ( 30, 40, 50)

« e.g. 30/70 Mixture = 30% fast acting
+ 70% Intermediate acting

s Peak 2 - 8 hours
= Duration up to 24 hours

20/0667Q1BL 3 Rab Burtun DSN



4 Injections Per Day.
3 Short + 1 Intermediate Acting
(Basal Bolus)
using Actrapid and Protaphane or

Breakfast Lunch Evening Meal Sleep

20/0667Q1BL 3 Rab Burtun DSN



Need for Analog Insulins

Current insulin time action profiles

not ideal
s Disadvantages of existing insulins:
Short acting
= o must be injected up to 30 mins before meal
= o duration of action up to 8 hours/overlap
Intermediate acting
= o [nsulin peaks too early in night
= o ncreases risk of nocturnal hypoglycaemia

m ® after peak, action wanes too rapidly

20/0667Q1BL 3 Rab Burtun DSN



Rapid-acting insulins Novorapid (Insulin Aspart) nNovoNordisk

Apidra (Insulin glulisine ) Aventis

Clinical benefits
Improved metabolic control compared with human
soluble insulin

fewer hypoglycaemic episodes

no post-prandial hyperglycaemia
rapid onset of action
short duration of action

better quality of life and improved
convenience

Rab Bért n DSN

Zm%mﬁﬂs?et Action : 10-20 min Peak: 1 rs Duration : 3—-5 hrs



4 Injections Per Day.
3 rapid acting + 1 intermediate Acting
(Basal Bolus)
Rapid Acting and Protopahne /INPH

Breakfast Lunch Evening Meal Sleep

20/0667Q1BL 3 Rab Burtun DSN



4 Injections Per Day.
3 rapid acting + 1 long Acting
(Basal Bolus)
Rapid Acting and Protophane or NPH BD

Breakfast Lunch Evening Meal Sleep

20/0667Q1BL 3 Rab Burtun DSN



4 Injections Per Day.
3 rapid acting + 1 long Acting
(Basal Bolus)

USINgINOVOrapId . SAPIAra. | SIS

3 >
RS >
Q?‘D&Q @z&'@%
11 12 2 3 4 5 6 7 8 9

10 11

12

1 2 3 4 5

200867218 3

Breakfast

Lunch

Evening Meal

Rab Burtun DSN
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Profile of LANTUS® vs NPH in Patients with Type 1 Diabetes® *"

— | ANTLS™
3] S NPH

Insulin activity &
W
1

- | | | T T | |

{ z 4 ¥ 8 10 12 14 16 18 20 22 24
Time after administration (h)
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Long Acting Analogues

s Delayed and prolonged absorption
from injection site

s Flatter profile (peak removed): Less
hypos

= Longer duration of action

20/06/2013



1|1e human insulin
Val
|
CHAIN A

Gln —C)lrs =Cye=Thr=8er=lle -C}l,’s =8er=Leu=Tyr=Gln-Teu=Glu —Asn-Tyr—(fys-Asn

I|-Iis -Leu-Cys - Gly-Ser -His - Leu-Val - Glu- Ala -Leu-Tyr -Leu-Val —(|3ys

Gl Gl
& CHAIN B "
z?sn (frlu
I’ i
Phe -Lys—Pro-"hr=Tyr -Phe-Phe-Gly

Remove the
dog's pancreas
; ; Islets of Langerhans
' isolated fom pancreas

Cells liquidised and
solids filtered off

Fast-acting analogues Long-acting anlogues
Insuln lispro .Inmhmpm * Insuln glrgng .Daiarriiwlin

Solution mjer.ted
back into dog

Dog's diabates is Further experiments isclated :

treated successfully and purified Insulin from
the solution

l Dog develops
%
W ?

Nature Reviews | Drug DISCOVery e



human cell containing
gene of interest

bacterium

DNA bacterial
chromosome

human protein
of interest

bacterial
clones

8 Grow trillions of new insulin-
producing bacteria.

Figure 4-3 (4) Biology Today, 3/e (© 2004 Garland Science)
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Plasma Insulin Levels

Aspart, lispro, glulisine

Regular
NPH

Detemir

Hours

Glargine




Type 2 Diabetes Insulin Options

— NPH / Protophane at bedtime and/or a.m.

— Glargine(Lantus ) once daily at any time of the day
.(Now Funded for all Type 2)

— Detemir once or twice daily (not funded in NZ)

— Premixed once or twice a day

* Pre Mixed Analogues .Humalog Mix 25 ,Humalog Mix 50/50(Injected before

breakfast and before dinner)GOOD FOR POST PRANDIALS
Novomix 30/70 : Now Funded in New Zealand

— Multiple daily injections (meal-time + basal)

20/0667Q1BL 3 Rab Burtun DSN



TREAT|NG Year 1

T Comparison of three Years 2 and 3
O single insulin regimens, If HbA,. >6.5%, stop sulfonylurea and add a
added to OADs* second insulin formulation

Add biphasic insulin
twice a day

TARGETIN
TYPE 2 DIABETES

Add prandial insulin

708
T2DM r_’ Add pra_ndial insulin
on dual OAD = three times a day
Add basal insulin
once (or twice) daily

* Intensify to a combination
insulin regimen in year one

if unacceptable hyperglycaemia
Three-arm trial in 708 patients with type 2 diabetes from 58 UK and Irish centres
Evaluating addition of three different analogue insulin regimens to dual oral antidiabetic therapy
Open-label randomisation to:
Twice a day biphasic insulin (NovoMix 30)
Three times a day prandial insulin (NovoRapid)
Once a day basal insulin (Levemir) before bed, with a morning injection added if necessary

Add basal insulin
before bed

Add prandial insulin

20/06/2013
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Outcomes at One Year

Primary
To compare HbA,. levels achieved by the three regimens

Secondary outcomes include:
Proportion with HbA, . £6.5%

Proportion with unacceptable hyperglycemia
l.e. HbA,. >10% or two successive values >8.5%
at or after 24 weeks

Hypoglycaemia rates

Impact on body weight

Quality of Life (EQ-5D)

Eight-point self-measured capillary glucose profiles
Proportion requiring a morning basal insulin injection

20/06/2013



Results Comparisons

e Basal Insulin: gained less weight than = o The reduction in HbAlc from baseline: -
those in the biphasic or prandial insulin -1.3% in the biphasic group,

groups -1.4% in the prandial group

Weight gain'in Kg o

Basal +1.9 kg 0.8% in the basal group. Hpa1c after 3 yrs

Bi —Phasic + 4.7 kg and

Prandial + 5.7 kg, P<0.001).

e The weight gain was significantly higher in
the prandial group than the biphasic group
(P=0.005).

Biphasic Prandial Basal
+prandial tbasal +prandial

e Basal group: significantly less likely to
experience more severe hypoglycaemia than
those in the biphasic or prandial groups
(median: 0, 3.9 and 8.0 events per patient
per year).

p=0.21 p=<0.001

20/06/2013

Biphasic Prandial Basal
+prandial +basal +prandial


http://clinicalevidence.bmj.com/ceweb/resources/glossary.jsp
http://clinicalevidence.bmj.com/ceweb/resources/glossary.jsp

Basal Insulin Summary

One Injection a day, with two capillary glucose tests for dose
titration

One third of patients require a morning insulin injection in
addition

More patients require a second insulin formulation than with
Biphasic or Prandial insulin

Basal slightly less HbA, . lowering than with Biphasic or
Prandial insulin

Basal Insulin causes less weight gain and less
hypoglycaemia than with Biphasic or Prandial insulin

No change in QoL as assessed by EQ-5D

20/06/2013
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What about their oral Medications ??

0000000000


http://www.google.co.nz/imgres?imgurl=http://www.alternativechannel.org/files/blog/pills.jpg&imgrefurl=http://www.alternativechannel.org/tag_base_search.php%3Fname_string%3Dcontent_tag%26keyword%3Ddrug&usg=__6juxaBbZ85d88nZV3hQZ2qLU8yU=&h=320&w=320&sz=31&hl=en&start=49&zoom=1&tbnid=khzOvHiPu9ee-M:&tbnh=118&tbnw=118&ei=LZN-TaWEPYeisAOvvpjvBQ&prev=/images%3Fq%3Dmedication%2Btablets%2Bcartoon%2Bfunny%26start%3D40%26hl%3Den%26sa%3DN%26gbv%3D2%26tbs%3Disch:1&itbs=1

Metformin and Insulin:
the benefits archmnten med 2009:169(6):616-625

s 390 patients RCT with Metformin 850 tds or
placebo added to insulin with mean 4.3 year
follow-up

= Metformin patients on average:

> Hbalc 0.4% better,
Weight3.07kg lighter

= Needed ~20 units less insulin
= Lower macrovascular event rate (NNT 16)

s Metformin reduces risks cancers

20/0667Q1BL 3 Rab Burtun DSN



Glory enough for all 11111
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Soon after its discovery,
insulin captivated media
attention (Banting Digital Library)



http://openx.diabetesincontrol.com/www/delivery/ck.php?n=a28e2aab&cb=4cc74cca09b33
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¥ Cardioprotection
A Cardiac output

N

Dr. John Eng's Research Found

That The Saliva Of The Gila

I\ .Qf gptalns A Hormone

licin-
Stomach

QGastric emplying

GLP-1 Actions

Pancreas CNS
w « A Insulin synthesis & secretion + W Food intake
+ Vb Glucagon secretion + A Satiety

p cell proliferation A pell suriv

3 cell apoptosis
4

. . .
I scrotion Stomach & Intestine Liver/Fat/Muscle (? Indirect)
,'Glucagon secretion « ¥ Gastric emptying * A\ Glucose uptake
« W Bowel motility + MGlycogen synthesis
« ¥ Acid secretion * # Lipogenesis (in fat)
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SEVEN DECADES OF DIABETES
SUCCESS RECOGNISED

Waitakere Hospital diabetes nurse Rab Burtun always thought 78-year-old
(now 84yrs) Winsome Johnston deserved a medal — so he set about ensuring
his inspirational patient receive just that.

On 12 September Mrs Johnston will be the first New Zealander to be awarded |
the Diabetes UK Macleod Medal for living successfully with insulin-dependent S====
Type 1 diabetes for more than 70 years (78 yrs) She will also receive Diabetes | =
New Zealand’s Sir Charles Burns Memorial Award.

“I tell my patients about Win’s story every day. She’s living proof that it’s
possible to live long and well with diabetes. She’s an inspiration to everybody
—me included,” Rab says.

A Type 1 diabetic himself, Rab was diagnosed 30 years ago and wrote to
Diabetes UK last month to share Winsome’s story because of the motivation
and encouragement it offers others.

“She hasn’t got a single complication of diabetes, she’s had three successful
pregnancies — one with twins -and now has eight grandchildren and two great-
grandchildren.

“Pregnancy itself is an achievement for people with diabetes because their

bloodzg}a}g/%l.z’, ..............
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