Glucose Lowering Agents, Insulins
and Caradiovascular Risk Reduction: in
People with; Diabetes

DriKetan Dhatariya MBS Mse MDi M| FRCP

Consultant ini Diabetes and Endocrinelogy.
Norfelk and Norwichr University: Hospital NHS Tirust




UKPDS HbA, . Median Values

2 Bl
Conventional o ®® @

—

9 12 1S
Years from randomisation




Retinopathy: and Glycaemic, Control
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Vascular Complications Of Type 2
Diabetes At The Time Off Diagnesis

Cerebrovascular

Retinopathy! 5567
Py 217, disease?
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1. UKPDS Group. Diabetes Res 1990; 13: 1—11. 2. The Hypertension in Diabetes Study Group. J Hypertension 1993; 11: 30-17. 3.
Wingard DL et al. Diabetes Care 1993; 16: 1022-5.




Nephropatiay: and Glycaemic Control

Microalbminuria
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LLessons from UKPDS: Better Control
Means, Fewer Complications
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EVERY 9 mmol/mol (1%) REDUCED
reduction in HbA, RISK*
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Lessons from UKPDS: Better Control

Means, Fewer Complications

EVERY 9 mmol/mol (1%) REDUCED
reduction in HbA, RISK*

UKPDS 35. BMJ 2000;321:405-12

Deaths from diabetes

Heart attacks

Microvascular complications 379,
Peripheral vascular disorders

*n<0.0001
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Acarbose

s Has noroveralll effect on hyperinsulinaemiar or
Insulin: sensitivity.

s Best fior' individuals with' nermal fasting glucoese
puthigh postpramndial glucese levels — this is
often| tooe late!

s Maximum HbA,C reduction of 6; mmel/mel
(W)

s Can be used in combination with insulin,
metformin or SU’s




Acarbose

x Gl side effiects abound therefiore dose
dradually: Built tup

s Contraindicated in inflammatory: bowel
disease, CIrrnosIs, severe renal impairment,
histery oif abdoeminal surgery.
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Metaglinides

Repagdlinide and Nateglinide
s Firstintroduced!in 1998

s Work by Dinding to the sulphonylurea receptor:
and ‘sgueezing: the [5 cell to release; insulin

s Short acting
s llaken only: with meals

s Maximum HbA;C reduction of 9'mmpol/mol (1.0%)
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Metfiormin

Used since medieval times ini some form or other

Shouldl be the first line oral hypoglycaemic agent
for almost all individuals with type 2 diabetes

BMI IS nos Ienger anlissue

Ungar G, Freedman L, Shapira S. Pharmacological studies of a new oral hypoglycaemic drug.
Proceedings of the Society for Experimental Biology and Medicine. 1957;95:190-192




Metfiormin

Works Dy decreasing| hepatic gllceneegenesis,
decreasingl gut glucose uptake and increasing
peripheral insulin: sensitivity.

Relies on adeduate 5 cellf function
Weight neutral

Can be used in combination with other oral
agents or insulin




Metfiormin

GI disturbance is common: SO dose titrated

I GI disturbance continues;, use modified
release version

Maximun HpA; C reduction’is 14 mmol/mol
(1.5%)




Metfiormin

iHypoglycaemia Is NOIF usually’ ar side effiect of
treatment

Avold In conditions predisposing to renal
Insuificiency. — creatinine off > 1501 imol/LL or
eGFR < 30ml/Kg/min

LLactic acidesis Is' a theoreticall risk
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Sulphoenyiureas

IHave beenraround since the 19507s

Act by’ binding to: the' SU receptor causing am
influx of Ca?* and an exocytosis of insulin
containing vesicles

Rely on adeguate b cell function

Excellent fior rapid symptom relief




Sulphoenyiureas

Use issmainly limitedl te individuals with a BMI <
25 Kgj/m? ox inf whoen metforminiis
contraindicated

Can be uUsed Inl combination: with most other oral
nypoglycaemic agents

Theirlong halfilife; makes hypoglycaemia more
likely, especially: in the; elderly




Sulphoenyiureas

Maximum HibA; C reduction is) Simmaol/moli(1.5%)
Weight 1s common

Need to be aveided in hepatic and renal failure
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Thiazolidinediones

Rosiglitazone and Pioglitazone

Work by increasing peripheral insulin
sensitivity, atiar nuclear level on perexisome
proliferator-activated receptor v (PPAR )

“First do no harm™




Thiazolidinediones

Maximum; HbA;C reduction is 14 mmol/mol
(1.5%)

But this takes 4 to 6 months to achieve maximal
penefit so give, it time!




Thiazolidinediones

LLots of petential side effiects emerging
s Macular oedema

s Increased fracture; risk

s Fluid retention and heart failtre

n Possibility’ off increased CV' death rates with
esiglitazone

Avold iff possible — Use pieglitazene i you must
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GLP-1 Analegues

Exentatide and Liragultide




What Doees GLP-1 Do?

5 I Insulin biosynthesis
8 cell profferation
[ cell apoptosis
\ 4

* Insulin secretion

‘Glm&gmsmﬁm

Liver

Abu-Hamdah et al JCEM 2009;94(6):1843-1852



Do They Work?

HDALC reduction off about: 10rmmel/mel (1.1%)
Extensive weight less

? B cell preservation

EXPERSIVE

Extensive experience in the UK — most off which
IS pesitive




DPP-1V: Antagoenists

Sitagliptin, Vildagliptin' andl Saxagliptin




Do They Work?

FHDA, € reduction off about: 10rmmel/mel (L.1%)
Oral

? 5 cell preservation

Weight neutral

EXpensive
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Insulins




Types of Insulin

Tihere are over 60 different types of insulin or
insulin preparation listed in the BNE

Tihe
A
Y
=

Important things to remember are
nat s the duration: of action: of the insulin
10 IS It for'and what is their life style like?

nat device can they use withi ease?



Relative Plasma Insulin Level
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Types of Insulin

Apart firom duration: of action, they: cam be
divided! inte three types, depending oni their
OKIgin

= Animal

s Human

= Analogue




Animal Insulin

Bovine and poercine neutral (seluble), isephane
(NPH), ultra slow: acting, or mixtures

Very few! people on: thisi insulin: now

Almost no-one Is started oni these de novo
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Human Insulin

Shot acting msulins given: alene or as pre-mixed
combinations

Examplesi include

s Humulin S

s [nstman rapid

s Actrapia

s HumuliniM3

= Insuman comb 15/ 25 / 50
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Analegue Insulin

Ultra shortiacting imsulin— usually’ar dose given
With: each meal

x Asparit: (INoverapid)

s Glulisine (Apidra)

x Lispro (Humaleg)

long acting — Usedias a basal insulin 6nce; or
twice; daily

= Detemir (Levemir)

s Glargine (l.antus)




Analegue Mixtures

Novomix 30

Humalogl Mix 25/ Mix 50

Often for people with: moere ‘fixed", routine lives
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Cardiovascular Risk Reduction




Things T'hat Make the Most Difference

R 2.87
R 3.25
R 1.91
R 2.37
R 1.12
R 2.67
R 0.7

R 0.9

R 0.86

Yusuf et al Lancet 2004 364:937-952

Smeking

Raised ApoB/ApoAl ratio
Histery: off hypertension
Diabetes

Abdominall ebesity.
PSychosocial fiactors

Daily it and veg intake
Regular alcenolf consumption
Regular' physical activity

ONONOROHONORORON®




The INTERHEART Study

liegether, these 9 factoers account fior over 90%
of the; population attrbutable risk in men, and
949% ot the PARNIAI WOMENR

he inference Is that Interveningl in these factors
will potentially: make the most difference to
outcomes

Yusuf et al Lancet 2004 364:937-952




Vascular Complications Of Type 2
Diabetes At The Time Off Diagnesis

Cerebrovascular
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1. UKPDS Group. Diabetes Res 1990; 13: 1—11. 2. The Hypertension in Diabetes Study Group. J Hypertension 1993; 11: 30-17. 3.
Wingard DL et al. Diabetes Care 1993; 16: 1022-5.




Pata frem; 700,000 People

A Coronary heart disease B Ischaemic stroke
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Risk: off Developing CHD

A Fasting blood glucose B Totaland non-HDL cholesterol C  Systolic hlood pressure
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Data From 3.3M Danes

Event rate/ Event rate/

DM + Prior MI
1000 person-years 1000 person-years rrrer

Prior MI
DM
No DM + Na Prior M|

250 250 A
200 A

150 A

100 A

D |7/IIII flllllllf,lllllllJ!IAge
30-39 40-49 50-59 60-62 70-79 80-89 30-39 40-4% 50-59 60-62 70-79 80-89

Numbers at risk:

Mo DM + No Prior MI 407 796 374 738 323089 197 672 134052 57 626 389 797 368 588 326 918 229144 193 244 124858
Prior MI 561 3 299 97313 14 580 14 769 6 416 149 801 2 585 5 404 7 954 6 905
oM 2989 4 B9S 7 985 8032 6 736 3 102 2271 3 355 5 101 6 901 8328 5 GBS

oM + Prior MI 28 168 715 1363 1348 508 13 67 207 502 B74

Schramm TK et al Circulation 2008;117:1945-1954




TThe Framingham Heart Study: Risk
off Corenary: Heart Disease

Relative risk | Y ol
of CHD

g 9
¥ Jss O 2.2 mmol/I

100 160 220
LDL cholesterol, mg/dL
2.6 mmol/I 5.7 mmol/I




CARDS - Cumulative Hazard for

Primary: Endpoint

Relative Risk -37% (95% Cl: -52, -17)
P=0.001
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127 events

Atorvastatin
83 events
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IHeart Protection Study - Diabetes

Risk reductions (SE):

Proportional 32.9% (9.1) 24.5% (3.1) 18.4% (5.7)
Absolute/1000 44 (12) 62 (8) 66 (21)
P-value 0.0003 <0.0001 0.002

40 -

S=simvastatin-allocated
P=placebo-allocated
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Aspirin

TS ISt a difficult ISSue for primary. prevention

Aspirin Is still recommended! for primary.
prevention: infmost natienal andlinternational
duidelines

Tihere are severall studies showing that aspirin:is
Mot beneficial i primary. prevention in people
With diabetes

Watch this space — ASCEND trial




ACE Inhibition: The Hope Trial -
sSurvival Curves On Combined
Primany Outcome - DIV

Ramiprii — Placebo

gz

0
L
S
oC
S
QD
@
Z
-
fa
Q
S
e

1000
Days of Follow-up

RRR = 25% (12 - 36) 0=0.0004
Yusuf S et al NEJM 2000;342:145-153




IR SUmmary.

In  people who' are; increased risk
x Overweight
= Aded over 40
IHYpPertensive
Smoekers
Eamily: history: off IHD
People with; previous CV events
s Evidence of end organ damagde

Statins and ACE inhibition; should be; used early.




Glucose Lowering Agents, Insulins
and Cardioyvascular Risk: Reduction in
People with; Diabetes

DriKetan Dhatariya MBS Mse MDi M| FRCP

Consultant ini Diabetes and Endocrinelogy.
Norfelk and Norwichr University: Hospital NHS Tirust

WWW.drketandhatariya.com




