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How to prevent complications? Diabetic Control
HbA,C Thermometer
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. lass than 7% or 53 rmrmolmal
Wh EI; 1S o high though targets should b=
A1C: # individualised. Caution should
be talen with targets lower
High than 7 for those on msulin
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P ris hypoglycasmic eve

HbA,C is the best test of
1 u/'l'.l 3 5 u/ﬂ Vary Good Cortrol owverall dishetic control.
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P contact your nurse or doctor.
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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 degr . The table shows the reduction in risk of
diabetic complications per 1% de jor studies, emphasizing the
robustness of this associatio

Reduction in RIS
HbAlc

*Diabetes Control
Type 1 diabetes, (n = 14
Retinopathy, Nephropat
30%-35% decrease
*Kumamoto Stud
Type 2 diabetes, (n =1
Retinopathy, Nephropat
30%-38% decrease
United Kingdom Pr
Type 2 diabetes, (n = 4209
Retinopathy

28% decrease
Wisconsin Epidemiologic
Type 2 diabetes

Retinopathy, Nephropathy, Neuropathy, car
20%-50% decrease
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Clinical Inertia:
“Failure to advance therapy when required”

Percentage of subjects advancing when A1C > 8%

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

44.6%
35.3%

% of Subjects

Diet Sulfonylurea Metformin Combination

Brown JB et al. Diabetes Care. 2004;27:1535-1540. ?‘-
Clabetes
Center

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




ction and the

Islet B-cell function

= homeostasis model assessment

11/08/2016 . Diab Res Clin Pract. 1998;40(suppl):S21-S25;
UKPDS. Diabetes. 1995;44:1249-1258



HOMA=homeostasis model assessment; ctive Diabetes Study
11/08/2016 UKPDS Group. Diabetes. 1995
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Insulin-the most effective interventions

A1c lowering potential of individual therapeutic options’

Interventions in order of effectiveness
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TZDs -~ Sulphonylurea -~ Metformin -~ Lifestyle to
0.5-1.4% 1.0-2.0% 1.0-2.0% decrease weight
and increase activity
1.0-2.0%

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

Aelvzinrzees of inselin

It lowers mean bloed gIucose IRt prediciakl et 0SE=0EPENUERIARNIEN
Can be tarlored o idnvidualineedsionaumi=te=tmaasIs

11/08/20|t has the lengest experience thaniany etherarig(C0N/Ears)
No contraindications to its use

Insulin
1.5-3.5%




e 8 o R
- e i N
Xzyswlizz: is ome of tirea gmreoeatest
Ta=

et e e e I T some miracle drug or
\ ith bells and confetti, but
Soon aner ite discovery. generation does the

insulin captivated media
attention (Banting Digital Library) "
==

er medications that
dead...., Insulin was
actually put flesh on
insulin, dying children
R N gain, as parents wept
i A i e B 2 of biblical
........ mothers all over the globe
g him heart-wrenching letters:
Ay dear Dr. Banting: I am very anxious to
know more of your discovery,” wrote one,
going on to describe her daughter’s case:
“She is pitifully depleted and reduced... ........

Elizabeth Hughes, daughter Charles Evans
, Age 11 diag T1 just 3yrs before Insulin discovered. Dr
put her on 400 cal per day starvation diet for 3 yrs .Wt loss 75 lbsto
45 Ibs .Until Insulin became available

Died with pneumonia in 1981 age 73 yrs .She had 47000 injections
11/08/2098€er 58 yrs .Successful career in law .
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The DAWN( Diabetes

s,Wishes and Needs)

The DAWN study 2001 is to da
and attitudes of more than 5
countries.

The 13 countries invol
Sweden, Spain, UK

its kind, addressing the perceptions
ofessionals in a total of thirteen

therlands, Norway, Poland,

The study i

5,426 adult

The peopl % Type 2.

More than nsulin
50% report
Only 20% bel

1/3 of Physicia

Reference
Geelhoed-Duijvestijn, P. et al "Phy:
Peyrot, M. et al "An International Stud

iabetologia, 2003.
ns with Diabetes." Diabetologia, 2003.



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

Surveyed >2700 pts and MDs in 8 countries

« 1in 3fail to take insulin as prescribed

« Change in normal routine, busy schedule,

o Forgetfulness and fear of hypoglycemia Table 4 Patient-reported reasons for insulin omission/non-adherence (n=530 who

reported =1 day per month of insulin omission/non-adherence).

e Reason for insulin omission/non-adherence Response!

° Too busy 19.1%
Traveling 17.0%

. PTS Drs Skipped meal 15.8%
o Stl’ugg|e fo ContrOI BG 40% 88% Stress or emotional problems 11.5%
- Concern re: future hypoglycemia 67%  74% Fmbarassing to nject I pudle 106%
. . Challenging to take it at the same time everyday 10.4%

* Hard to comply with regimen over 50% — 2 4%
* Find it hard to fit insulin into schedule  33% Too many injections 5.8%

«  Desired less frequent doses /injections  90% feideigntgzn e

Regimen is too complicated 4.0%

Injections are painful 2.8%

Asleep 1.7%

Hypoglycemia 0.4%
e ]
TRespondents were asked to select top three reasons (order of reasons randomized, ‘Forgot’ responses volunteered as

Most patients chose one reason, with substantial breadth of reasons (each ‘Other’); data are % of respondents chaosing a reason as one of the three.
reason reported by fewer than 20% of respondents). Over half of the reported
reasons reflect a lack of flexibility in the patient’s insulin regimen, which was
a statistically significant predictor of frequency of insulin omission/
non-adherence. Frequency of hypoglycaemia was a statistically significant
predictor of frequency of insulin omission/non-adherence. Pain was not
11/08/20l€quently cited as a reason and was not a statistically significant predictor of
frequency of insulin omission/non-adherence.




Combination Therapies With Insulin in Type 2 Diabetes
, MD, FRCP 10.2337/di

758 Diabetes Care April 2001 vol. 24 no. 4

758-767
The higher the H eight i1s gained
which make calories they
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http://care.diabetesjournals.org/search?author1=Hannele+Yki-J%C3%A4rvinen&sortspec=date&submit=Submit
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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
:is it from
pigs/Cow.

Personal
failure!'l am
aloser why |
cant beat this
??11Why have
| failed???
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misperceptions. Some ways to hel

Barriers to insulin therapy often come from common fears and
address these issues are outlined

Disease getting
Inform patients th

Reassure patie
pancreas to pr

Hypoqlyce

Advise pati
Teach patie ccur
Inform patie
medications,
It's forever?”
Many patients h
Assure patients th

Inform patients that y
course of their treatmen

ownwards over the
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Continued!!

Failure??
Reframe the perception

Educate patients the
glucose

Remind your pat
A1C when adc

Educate patie
activity .Ado

Lifestyle ch
Many patie

Inform patie
Present ins
Patients me
Pain

If fear of pai
Insulin is injec gs and
injections gene
Tell patients tha
Get Partner or Frie

ing to lower blood
fective at lowering

g their physical

) the injections

about insulin benefits, Would sleep better,
eel constantly tired, mood, thirsty, thrush in wol


http://www.rethinkinsulin.com/hcp/insulin-fears/common-fears.aspx#bottom#bottom
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Safer Journey — Recent Convert

A- ---- here | 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 | begin? I've never been one f
Moemiti (praying) in my faith for
Specialist Nurse is first to no
Being a double figured b ith unsafe readings and
reminded by whanau, to Rab would save my life. All
the diabetes literature ab Burtun. My husband and
children are a life so insulin with careful
monitoring and (as fact | feel so much more
uplifted with a cl
My sleeping pat
accordingly. F
diabetic, | feel
plays a major p
or the weekly
little bit of con
been able talk m

Rab Burtuns’ a
medication and
prior to my diag
reassured. Still a
children, the supp
weather the future.

Thank you Rab.
Piki te Ora/ Good Health
Arohanui

Ana

asion to Rab Burtun Clinical Diabetes
insurmountable.

having medicated

e being diagnosed

my husbands garden
ire goodies for the family
t, which created a

. Alls well, had Rab not
elp me.

life expectancy is
his wife and
nder how long | could



How to prevent complications? Diabetic Control
HbA,C Thermometer
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Feedback!!!

Hello. | am emailing you from work to let yo id the tests on the day after the appointment.

Thank you for kicking my ass, esting and taking my shot. | will
send you an excel sheet of email address. Also, thank you
for the new needles. The

| have also got my lea
Thanks again

Henderson,
rested in me
uce me to
Since then |

| am a type
| have see
and genui
some new
have seen
more abo

prior. This rtantly |
believe he c

ch as Rab on
ou all for your help

What a fantasti
your staff it must



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

11/08/2016
11/08/2016 Rab Burtun DSN



Normal Insulin Profiles
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Blood sugar

Background insulin
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Normal Insulin Profiles

Background insulin

11/08/2016 Rab Burtun DSN
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Types of Insulin

Gly

llle human insulin
I

» Short acting

* Intermediate acting crATY A
[ e

Gln -Cys -Cyg=Thr—8er- le ~Cys-8er-Leu-Tyr-Gln-Leu-Glu-Asn-Tyr-Cys-Asn

* Long acting S
* Biphasic

« Analogue Mixtures

« Short Acting Analogues
* Long acting Analogues

|
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Asr Glu
|
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|
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¥
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NOVO NORDISK DIABETES TREATMENT RANGE'

Brand Presentations Schematic Insulin Profile insulin Delivery Devices
- FlexPen®3mL | Penfll* 3mL* | Vial 10mL —
£ ®
= NovoMix® 3 __ Onset: 10 - 20 minutes NovoPen® 4
> o i Fede 124
£ Protaminated insuffl aspart (rys) Duration: 24 hours
£ Ve < m Onset: 10~ 20 minutes
@ & & Peak:  1-3 hours
k] Rapic-acting insulin aspart (iys) 0 % 26 41 0Eia i mm uem  Duration: 3-5 hours
vemir®
Lais Peak:  3-14hours
Long-acting insulin detemi (rys) 0146 s mwizwwmnum  Duration: Upto2d huursj
- NovoPen® 3 Demi
4 < Q Onset: 30 minutes
é . 0 244 w2z up Pk 1-3hours
Short-acting human insulin (tys) Duration: 8 hours
w
=
= 47 Peak 4212 hours
a Long-acting human insuln (ys) 3 & 0% 468wt mmnub  Duration: Upto24 hours
= X )
Bl Penmix® 30 & Mixtard® 30 4 Ng ) Glucagon
e p y Onset: 30 minutes
30% Short-acting & 70% . B B . Peaki 2-12hours
:E Long-sciing humars il (35 Ot e d IR Ml b tion: Up to 24 hours
ix® v
s B o oo
- & Peak:  2-8hours
Lozgiﬁrgﬁ%ﬂ?‘fﬂf&%@ﬂ * 024 68 Wiz mn uk  Duration: Up to 24 hours
Penmix® 50 Onset: 30 minutes
Peak:  4-8hours .
m”sgzﬁmﬂﬁfﬂ“;ﬁs‘ 50:60}5) Duration: Up to 24 hours GlucaGen® HypoKit

NovoMix® 30 (as of 1st July 2012), NovoRapid® 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 clinical practice, the duration of insulin action may be shorter or longer than the durations specified. Variations between and within patients

may accur depending upon injection site and technigue, 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. gov.nz or from NovoCare® Customer Care Centre 0800 733 737.
Nove Nordisk Pharmaceuticals Ltd, PO Box 51263 Pakuranga, Auckland. www.novonerdisk.co.nz

Registered trademark of Novo Nordisk A/S TAPS PF2284 972041 reprint July 2012 Mck31700/12

novo nordisk”

e | o @

Once-A-Day.
24 Hours.

FULL RANGE NOW FUNDED*

Brand Name™

Type of Insulin (generic name) /

Product Description

Schematic Action Profile*

" » n " n
H . insulin lispro Rbe 10mL vials and mﬂ?};“ mins
umalog 3mL cartridges !
RAPID-ACTING Duration: 3.5=4.5 hours
[ § 4 1) 1 10 1n " " " » n N » n
""&:;::"' 10mL. vias and Onset: 30 mins
3mL cartridges 0 Peak: 2-4 hours
SHORT-ACTING Duraton:5-8 hours
0 2 ‘ L) ] 10 17 " " n 0 n o » n
o isophane (NPH) 10mL vials and sl
Humulin® NPH T  Peakc 410 hours
INTERMEDIATE ACTING Duraion: 16-18 hours
25% Inwlin “'pn 0,12 L) . L 10 1" " " " » n M » n
s 76% insulin lispro Onset: 0«15 mins
Humalog' proaminosuspenson o | 31 crdges  Fuak 1 o
PREMIXED INSULIN LISPRO Duration: 16-18 hours
m inw'in ligpm [ 4 1] 1} 10 1 " " " n n M » n
50%nsulin lispro Onset 0-15 mins
Humalog' Mix50" |  protamine suspensionRoe | 3L cartridges @ Peak: 2 howr
PREMIXED INSULIN LISPRO © Dinor =18 hows
" » n N » n
30% insulin neutral,
Humulin' 30/70 | ™istanete) | YonLvesind et
3ml. cartridges ® Peak: 2-12 hours
PREMIXED INSULIN Duraton: 16-18 hours

a3 =

-
Bt 5 rmk P e Prrrs

Lantus SoloSiar
Fersenlors BRorsirie (FEIINA OwEEir) irtpecTiovs
TOO0 umitsSeml (L 1O

HUMAPEN LUXURA CAN ONLY BE USED WITH LILLY 3mL INSULIN CARTRIDGES. BEFORE PRESCRIBING PLEASE REVIEW THE PRODUCT DATA SHEET,

— e
LUXURA
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http://www.google.co.nz/imgres?imgurl=http://asweetlife.org/sitefiles/wp-content/uploads/2010/03/sanofi-aventis-logo.jpg&imgrefurl=http://asweetlife.org/a-sweet-life-staff/in-the-news/research/sanofi-aventis-agamatrix-to-develop-new-blood-glucose-monitoring-solutions/6450/&usg=__N0wph1dCgUYLAYZeCqWzkdg4ei4=&h=347&w=656&sz=32&hl=en&start=1&zoom=1&tbnid=wtzIciLau6yS2M:&tbnh=73&tbnw=138&prev=/images%3Fq%3Dsanofi%2Baventis%26hl%3Den%26sa%3DG%26gbv%3D2%26tbs%3Disch:1&itbs=1
http://www.google.co.nz/imgres?imgurl=http://asweetlife.org/sitefiles/wp-content/uploads/2010/03/sanofi-aventis-logo.jpg&imgrefurl=http://asweetlife.org/a-sweet-life-staff/in-the-news/research/sanofi-aventis-agamatrix-to-develop-new-blood-glucose-monitoring-solutions/6450/&usg=__N0wph1dCgUYLAYZeCqWzkdg4ei4=&h=347&w=656&sz=32&hl=en&start=1&zoom=1&tbnid=wtzIciLau6yS2M:&tbnh=73&tbnw=138&prev=/images%3Fq%3Dsanofi%2Baventis%26hl%3Den%26sa%3DG%26gbv%3D2%26tbs%3Disch:1&itbs=1

Time Action Profiles

. |nSU|in/g|U 2 4 § 8 10 12 14 16 18 20 22 24
the blooc IIIII“IIIII“III'I'
« Stylizec
INEEEEERENEERENEREEE

Intended as a guide
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Short Acting Insulin Actrapid or Humilin R

° SOIUble 0 2 4 & 8 10 12 14 16 18 20 22 24
o Clear

e Onset
e Peak

11/08/2016
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Intermediate Acting Insulin Protagp

hane or Humulin NPH

8 10 12 14 16 18 20 22 24

i

CrySta|S It L T
(need re
Cloudy
NPH NPH
eutre Hagedorn

Onset
Peak
Duration

11/08/2016
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Premixed Insulins/

Novo Nordisk)

* Pre-mixed
short and
iInsulins

« Cloudy

30 minutes

 Duration up

11/08/2016
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Need for Analo
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Rapid-acting insulins Novorapid (Insulin Aspart) novoNordisk

Apidra (insulin glulisine ) Aventis

Clinical benefits
iImproved 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

11/08/2016 E 0ﬁset Action : 10-20 min  Peak : kasduirsn Duration : 3 -5 hrs
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Profile of LANTUS® vs NPH in Patients with Type 1 Diabetes® **
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Time after administration (h)
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1|1e human insulin
Val
I
CHAIN A

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

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

Gl Gl
" CHAIN B "
LTSH (frlu
I’ i
Phe ~Lys—Pro="hr=Tyr —Phe-Phe-Gly

Remova the
dog’s pancreas
: Islets of Langerhans
' isolated fom pancreas
Dog develops
diabetes |
a Cells liquidised and
/ solids filtered off
me mm lwlm ‘m““ l Solutlon injected
back into dog .
Insuln lispro . Ingulin aspart Inguin glarging . Detemir insulin \
Dog’s diabetes is Further experiments isclated :
treated successiully and purified Insulin from

/08/2 i ' & solution
= Nature Reviews | Drug Discovery . ,rmme thesolt



human cell containing
gene of interest

bacterium

IR AN bacterial
protein cl chromosome
synthesis '
' byb

human protein
of interest

- NoC 0002-8315-01
ks 10 mL HI-310

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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Aspart, lispro, glulisine

Regular
NPH

+ Detemir

Glargine

Plasma Insulin Levels

i Hours



Milestones |

T
m 1940 ) 1950 ) 1960 ) 1970 ) 1980 J 1990 * 2000 ) 2 2013
5

Protamine 4)
zinc insulins ¢

In Development

ispro approved

Insulin discovered (192 96) i .
sulin detemir

proved in US
D5)

Inhaled insulin
(2006) 2014

~ Degludec (2013)

Degludec U-200
Glargine U-
300(Toujeo)
Pegylated Lispro
Biosimilars

aspart and
ulin glargine
approved in US
(2000)

First human treatment
with bovine insulin (1922)

Tattersall RB. In: Pickup_ JC, Williams G, eds. Textbook of Diabetes. 3rd ed.
Blackwell Science: Malden, MA; 2003:1.1-1.22; Drugs@ FDA;
http://diabetes.webmd.com/news/20071018/pfizer-quits-inhaled-insulin-exubera.



Type 2 Diabetes Insulin Options
— NPH / Protog
— Glargine
.(Now Fur
— Detemi
. ed
— Premi
* Pre Mi

breakfast and be
Novomix 30/70 : N

- 1sulin or Basal + one or Basal F
— Multiple daily | nasal)

e day

jected before

11/08/2016
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TREATING

Years 2 and 3
%, stop sulfonylurea and add a
lin formulation

? TARGETIN
TYPE 2 DlABETES Add prandial insulin

T2DM
on dual OAD

Three-arm trial in 70
Evaluating addition of
Open-label randomisatio
Twice a day biphasic i
Three times a day prandia

29N Engl J Med 2007; 357: 1716-30



Qutco

Primary
To compa

Second

Eight-point
Proportion requiri Injection
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Results Comparisons

-+ Basal Insulin: gained less weight than « + The reduction in HbA1c 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 -
.  Basal +1.9 kg 0.8% In the basal group. Hpaic after 3 yrs
 Bi—Phasic + 4.7 kg and

- Prandial + 5.7 kg, ). ——p=067

p=0.28 p=0.52
1

« « The weight gain was significantiyaRighesin
the prandial group than the biphasicarosp
(P=0.005).

Biphasic Prandial Basal
*prandial *basal *prandial

« < 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
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Biphasic Prandial Basal
+prandial +basal +prandial


http://clinicalevidence.bmj.com/ceweb/resources/glossary.jsp#P
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One injectio
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29N Engl J Med 2007; 357: 1716-30
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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
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
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Glory enough for all !!!!!
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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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GLP-1 Actions

Pancreas CNS

+ AMnsulin synthesis & secretion + W Food intake
+ W Glucagon secretion * A\ Satiety

o A pcell survival

" Stomach & Intestine Liver/Fat/Muscle (? Indirect)
w e * Insulin biosynthes] o W Gastric emptying * A\ Glucose uptake
3 col angitii + W Bowel motility * MGlycogen synthesis
¥ p cell apoptosis + W Acid secretion + A Lipogenesis {infat)

‘lnsulin secretion
’Glucagon secretion
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