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Diabetes Mellitus

1500 BC Egypt:

— Ebers Papyrus describes
a disorder with frequent
urination and weight
loss

“Diabetes” is Greek for
“siphon”

“Mellitus” is Latin for
“sweet”







Razi — 860 to 932 AD

 He was an outstanding clinician and his
description of disease is equal to hippocrates
and sydenhem.

e He made many contributions to various
branches of medicine, gynecology and
obstetrics and wrote classic description of
measles and smallpox .




e He also described diabetes mellitus.

e His two main books are kitab-al-hawi or
continens in latin translation and khulasai-al

tajarib or quintessence of experience.







Avecina —980to 1037 AD

* |s said to have been the first to describe the
preparation and properties of sulphuric acid
and alcohol and recommended wine as the
best dressing for wounds, which become very
popular in mediaeval practice.

* He described the guinea worm and also
anthrax.




He made a comprehensive description
of diabetes mellitus including abnormal
appetite, collapse of sexual functions,

sweet taste of urine, diabetic gangrene
and the primary and secondary form of

the disease




DIABETES MELLITUS

Diabetes mellitus comprises a group of common
metabolic disorders that share the phenotype of
hyperglycemia.

Several distinct types of DM exist and are caused by
a complex interaction of

genetics
environmental factors
life-style choices.




DIABETES MELLITUS

The metabolic dysregulation associated with DM
causes

 Secondary Pathophysiologic changes in

multiple organ systems

 [mpose a tremendous burden on the

1-individual with diabetes
2- the health care system.




DM
18 million

Undiagnosed
5.4 million

oy
At-Risk

40 million

Harris et al., Diabetes Care, 1998




Diabetes Mellitus in the US: Health
Impact

7th leading cause of death

L W Heart disease

failure \ / and stroke:

2X to 4x Increase

e N\

Blindness 1 Nerve damage in

60% to 70% of patients
Amputation

Diabetes Statistics. March 1999. NIDDK publication NIH 99-3892.
Harris Ml et al. Diabetes Care. 1993;16:1446-1452.




Complications of Diabetes

\Q

. O\
Cardiovascular
complications
N/

Renal T Blindness

failure \ /7

N

Amputation Nerve
damage

http://www.cdc.gov/diabetes/pubs/factsheet.htm#contents. Accessed 2/10/04.




Microvascular disease at diagnosis of
diabetes

Retinopathy?

Nephropathy?

Erectile dysfunction?

Absent foot pulses?

Ischaemic skin changes (foot)?

Abnormal vibration threshold

(foot)!

1. UKPDS 6. Diabetes Res 1990; 13: 1-11.
2. The Hypertension in Diabetes Group. J Hypertens 1993; 11: 309-17.




Macrovascular disease in Type 2 DM

Cerebrovascular 2—-3 x increased risk of fatal

diseasel .
strokes3

Abnormal ECG? 2—4 x increased risk of
fatal heart disease3”

Hypertension?

Intermittent

S 15 x increased risk of
claudication! ' 4.5%

amputation®?

*compared with general population

1. Wingard DL et al. Diabetes Care 1993; 16: 1022-25.
2. UKPDS 6. Diabetes Res 1990; 13: 1-11. 3. Balkau B et al. Lancet 1997; 350: 1680. 4. King's Fund. Counting the Cost. BDA, 1996.
5. Most RS, Sinnock P. Diabetes Care 1983. 6: 67-91.




Enormous Economic Consequences of
Diabetes in the United States

Direct Costs: $92 Billion

Indirect Costs: $40 Billion T e (e

due to disability [ zEielliiely

Annual Total: $132 Billion* and early
mortality:

$25 billion

$44 billion

*Approximate 2002 US Dollars

Hogan P, et al. Diabetes Care. 2003;26:917-932.




Prevalence of Diabhetes and Impaired

rusﬁng Glucose in the Adult Population of
ran

National Survey of Risk Factors for Non-Communicable Diseases of Iran
== ALREzA ESTEGHAMATI, MD FARISHID ALAEDINI, MD, PHD>
Motamap M. Gouya, mp, mpu? AFSHIN SAFAIE, DMSC,
MEHRSHAD ABBASI, MD " MEHRDAD FOROUZANFAR, MD, PHD >

Aureza DELAVARI, MD® EpwarD W. GREGG, PHD®
SIAMAK ALIKHANI, MD, MPH

OBJECTIVE — Despite concerns regarding a diabetes epidemic in the Middle East, interna-
tionally published data on national estimates of prevalent type 2 diabetes in Iran do not exist.
With this article, we document a dramatically high prevalence of diabetes in Iran.

RESEARCH DESIGN AND METHODS — Our data are based on the results of the first
Survey of Risk Factors of Non-Communicable Diseases of Iran, 2005. In this national cross-
sectional survey, 70,981 Iranian citizens aged 25-64 years were recruited.

RESULTS — d 7.7% of adults aged 25-64 years, or 2 million adults, have
diabetes, among whom one-half are undiagnosed. An additional 16.8%, or 4.4 million, of Iranian
adults have impaired fasting glucose.

CONCLUSIONS — The high prevalence of diabetes in working-age adults is an ominous
sign for this developing nation. As the relatively young Iranian population ages in the future and
urbanization continues or accelerates, the prevalence of diabetes will likely escalate.

Diabetes Care 31:96-98, 2008




Third national surveillance of risk factors of non-communicable diseases

(SURFNCD-2007) in Iran: methods and results on prevalence of diabetes,
hypertension, obesity, central obesity, and dyslipidemia

BMC Public Health 2009, 9:167  doi:10.1186/1471-2458-9-167

Methods: The results of this study are extracted from the third national Surveillance of Risk
Factors of Non-Communicable Diseases (SURFNCD-2007), conducted in 2007. A total of
5,287 Iranian citizens, aged 15-64 years, were included in this survey. Interviewer-
administered questionnaires were applied to collect the data of participants including the
demographics, diet, physical activity, smoking, history of hypertension, and history of
diabetes. Anthropometric characteristics were measured and serum biochemistry profiles

were determined on venous blood samples. Diabetes (fasting plasma glucose = 126 mg/dl),




Results: The prevalence of diabetes, hypertension, obesity, and central obesity was 8.7 %

(95%C1=7.4-10.2%), 26.6 % (95%C1=24.4-28.9%), 22.3% (95%C1=20.2-24.5%), and 53.6%

(95%C1=50.4-56.8%), respectively. The prevalence of hypertriglyceridemia and

hypercholesterolemia was 36.4% (93%C1=34.1-38.9%) and 42.9% (95%C1=40.4-45.4%),

respectively. All of the mentioned prevalence rates were higher among females (except

hypertriglyceridemia) and urban residents.




The economic costs of diabetes: a population-based
study in Tehran, Iran

A, Esteghamati « O, Khalikzadeh - M. Anvari -
A, Mevsamie = M. Abbasi - M. Forouzanfar -
F. Alaeddini

Drizhsetokegia
DT 10, 1007 a0 12501 398 -4




Resuliy Total ammual direct costs of diabetic and control
paricipants were 5152, 32145 and $52.045.8, mespectively,
which 15 mdicative of 2.92 tmes higher costs n diabetic
patients. The most expensive components of direct cosls
were medicabbons and devices, and hospitalisabon n
diabetic patients (28.7% and 28.6%, mspectively). Total
mdbrect costs were 3396224 and 3167211 m dabehc
and non<habetic individuals, The ageregate amual direct
costs of diabetes were estmated to be S112.424410,732
milhion and $5390.676£65 985 million mn Tehran and ban,

respectively, Dhabetes compheations contributed 53% of the
agprecate excess dirsct costs of diabetes,
Conclusions/interpretation Dhabetes 15 an expensive medi-
cal problem in Imn and plannimg of national progrmmes
for its control and prevention 15 necessary.




Figure 338-2

Europe
- 2{]{]{] 333 million
“*2[:3[1 28 million

20 B

The top 10 countries, 2000: 82.7 rmlllon

in number of people .
with diabetes, are: - 2030:190.5 rTII||IIDI"|

India
China
USA
Indonesia

Japan . .
Pakistan Prevalence of diabetes (%) in persons 35-64 years

pusea L1« 35 [ e-s M-8

Brazil
Italy 2000=number of people with diabetes in 2000
Sangiadesh 2030=number of people with diabetes in 2030




Global prevalence of diabetes.
Estimates for the year 2000 and projections for 2030




Classification of Diabetes

Type 1 Diabetes Mellitus
Type 2 Diabetes Mellitus
Other Specific Types
Gestational Diabetes Mellitus




Diabetes Care 2005; 28(Suppl 1): §37-542.




Diabetes Care 2005; 28(Suppl 1): §37-542.













Etiologic Classification of DM

V. Gestational diabetes
mellitus (GDM)




GDM screening high risk group




Low risk group







What about symptoms

‘( polyuria )\

( We ght loss , ( asymptomatic ) Iydp )
complications




Symptoms of marked hyperglycemia

Polyuria, polydipsia

Weight loss, sometimes with polyphagia
Blurred vision.

Impairment of growth

Susceptibility to certain infections may also
accompany chronic hyperglycemia.




DM diagnosis




range.




HbA1lc for Diagnosis

several prospective studies
used A1C to predict the progression to

diabetes demonstrated a strong,
continuous

association between A1C and subsequent
diabetes.




HbA1lc for Diagnosis

In a systematic review of

44,203 individuals

from 16 cohort studies

follow-up averaging 5.6 years (range 2.8-12 )
those with an

A1C between 5.5 and 6.0% had a substantially
increased risk of diabetes with

5-year incidences ranging from 9-25%.




HbA1lc for Diagnosis

An A1C range of 6.0-6.5% had a 5-year
risk of developing diabetes between 25—
50%

and relative risk 20 times higher
compared with an A1C of 5.0%




HbAlc

e The biological variability of A1C within an individual is somewhat
smaller than that of fasting glucose (CV 3.6 vs. 5.7%)

considerably less than that of 2-h glucose (CV 16.6%) , suggesting

that repeated measurements would be more consistent using
Al1C.

Fasting glucose varies with the time of day, with acute stress and
with many other factors;“A1C being an integrated measurement
of average glucose is relatively resilient.




Duration of hyperglycemia Degree of glycemic control

Chronic Complication

Genetic susceptibility

Major determinants of chronic complication




Glycemic Control and Complications

The DCCT demonstrated that improvement of
glycemic control reduced:

nonproliferative and proliferative retinopathy
(47% reduction)

microalbuminuria (39% reduction)

clinical nephropathy (54% reduction)
neuropathy (60% reduction).

Improved glycemic control also slowed the
progression of early diabetic complications.




Mechanisms of Hyperglycemia Induced
Tissue Damage

. Formation of advanced glycation end products
. Aldose reductase activity/redox changes

. Diacylglycerol- protein kinase C activation
. Hexosamine pathway
. stress oxidative pathway , formation of (ROS)




Hyperglycemiafdiabetes

\ y Y \ y

Onidative stress Advanced glycation Hexosamine Protein kinass C
pathway endproduct pathway pathway pathway

v Y L Y

Reactive toxic metabolitas

v

Activation of cell signaling molecules

i protein kinase C, mitogen activated protein kinase, nuclear factor- kB ete.)

Y

Altered gene expression Altered protein fanction

Polyol pathway

&,

{ VEGF, PDGF, ET-1, TGF-f etc.) iNat/Kt ATPase, NADPH onidase etc.)

L L

r/ Cellular dysfunction and damage h

Abnormal angiogenesis Hyperpermanbility Abnormal blood flaw Contractility

, Basement membrane  Increased matrix . Increased leukocyte
Evcess apoplosis i ening soumulaion U esion

N J
Figure 1 | Mechanisms by which hyperglycemia induced diabetic vascular complications, ET-1, endothelin-1; NADPH, nicotinamide adenine
dinucleotide phosphate; PDGF, platelet-derved growth factor, TGF, transforming growth factor-[} VEGF, vascular endothelial growth factor,




Vascular complication

Microvascular

1- Eye disease

« Retinopathy(nonproliferative
[proliferative)

e Macular edema

2- Neuropathy e Peripheral arterial
disease

Macrovascular

e Coronary artery
disease

e Sensory and motor(mono/
polyneuropathy)

« Autonomic e Cerebrovascular
3- Nephropathy disease




Retinopathy

Damage to blood vessels in and around the retina.
It could occur with varying degrees of severity.

Normal - Large hemorrhage




Renal Complications

 First years after the onset During the first 5 years of
of DM DM

1. Thickening of

1. Glomerular glomerular basement

hyperperfusion (RBF membrane
High)

> GER increase Glomerular hypertrophy

Renal hypertrophy . Mesangial volume
(size enlarged) expansion occur as

GFR returns to normal.




Renal Complications

o After 5-10 years of type 1 DM, ~40% of individuals begin to
excrete small amounts of albumin in urine.

Microalbuminuria is defined as:
o 30-300 mg/d in a 24-h collection

e 30-300 mg/mg creatinine in a spot collection (preferred
method).




Renal Complications

 Although the appearance of microalouminuria in type
1 DM is an important risk factor for progression to
overt proteinuria (>300 mg/d)

e Only ~50% of individuals progress to
macroalbuminuria over the next 10 years.




Renal Complications

e Once macroalbuminuria is present, there iIs a steady
decline in GFR

e ~50% of Iindividuals reach ESRD in 7-10 years

Once macroalbuminuria develops

* Dblood pressure rises slightly
pathologic changes are likely irreversible.




Damage to the Nerves

e Numbness and tingling in feet
and night leg cramps may result
from nerve §ama e due to
prolonged high g%ucose levels
that cause changes in the nerves
and “neuron starvation” from
lack of cellular glucose.

Nerve damage can also lead to a
loss of the a%ﬂity to feel pain in
the feet, leading to undue
pressure»calluses» ulceration.
(Neuropathy)

http://www.mtsinai.on.ca/
EBFFRC/MS/default.htm




Neuropathy

« Diabetic neuropathy
occurs in ~50% of
Individuals with long-
standing type 1 and type
2 DM.

It may manifest as
1. Polyneuropathy
2. Mononeuropathy
3. Autonomic neuropathy.

As with other complications
of DM, the development of
neuropathy correlates with

Duration of diabetes
Glycemic control

Additional risk factors are
BMI (greater BMI, greater
risk of neuropathy)

Smoking




Other COMPLICATIONS

Gastrointestinal (gastroparesis, diarrhea)
Genitourinary (uropathy/sexual dysfunction)
Dermatologic

Infectious

Cataracts
Glaucoma
Periodontal disease




Gl and GU Dysfunction

e Long-standing type 1 and 2 DM may affect the motility and
function of gastrointestinal (Gl) and genitourinary systems.

The most prominent Gl symptoms are :

« Delayed gastric emptying (gastroparesis)

o Altered small- and large-bowel motility (constipation or
diarrhea).




GU Dysfunction

Diabetic autonomic neuropathy may lead to
genitourinary dysfunction including :

cystopathy

erectile dysfunction

female sexual dysfunction
reduced sexual desire
dyspareunia

reduced vaginal lubrication




Cardiovascular Morbidity and Mortality

e Cardiovascular disease Is increased in individuals
with type 1 or type 2 DM.

e The Framingham Heart Study revealed a marked
Increase in PAD, CHF, CAD, MlI, and sudden death
(risk increase from one- to fivefold) in DM.




Cardiovascular Morbidity and Mortality

Risk factors for macrovascular disease in diabetic
Individuals include :

Dyslipidemia
Hypertension

Obesity

Reduced physical activity
Cigarette smoking




Cardiovascular Morbidity and Mortality

Additional risk factors more prevalent in the diabetic
population include:

Microalbuminuria
Macroalbuminuria

Elevation of serum creatinine
Abnormal platelet function




Dyslipidemia
The most common pattern of dyslipidemia is:
o Hypertriglyceridemia
 Reduced HDL ¢

e DM itself does not increase levels of LDL

« But small dense LDL particles found in type 2 DM
are more atherogenic because they are more easily
glycated and susceptible to oxidation.




Dyslipidemia

e Based on the guidelines by ADA and AHA, priorities
In the treatment of hyperlipidemia are:

1) Lower the LDL c
2) Raise the HDL ¢
3) Decrease TG

o A treatment strategy depends on the pattern of
lipoprotein abnormalities




Hypertension

e A blood pressure goal of <125/75 is suggested
for individuals with macroalbuminuria,
hypertension, and diabetes.




Lower Extremity Complications

DM is the leading cause of nontraumatic lower
extremity amputation in the US.

* Foot ulcers and infections are also a major source of
morbidity In individuals with DM




Lower Extremity Complications

 The reasons for the increased incidence of these
disorders in DM involve the interaction of several
pathogenic factors:

. neuropathy

. abnormal foot biomechanics
. PAD

. poor wound healing.




Lower Extremity Complications

* The peripheral sensory neuropathy interferes with
normal protective mechanisms

 Allows the patient to sustain major or repeated minor
trauma to the foot, often without knowledge of the
Injury.




Diabetic Neuropathy

Patients with neuropathy lose
their sensation of pain. As a
result, they exert a lot of
pressure at one spot under the
foot when they walk, building
up a callus at that site without
causing discomfort.

The pressure becomes so high
that eventually It causes
breakdown of tissues and
ulceration.




Foot ulcer

e Afootulcerina
diabetic patient, most
probably due to nerve
damage. Note the
callus (hard skin)
around the ulcer,
indicating that the
foot was subjected to

EXCESS pressure.




Diabetic Gangrene




A TYPICAL NEUROPATHIC ULCER IS...

1) PAINLESS

2) SURROUNDED BY
CALLUS

3) ASSOCIATED WITH
GOOD FOOT PULSES
(BECAUSE THE
CIRCULATION IS
NORMAL)

4) AT THE BOTTOM
OF THE FOOT
& TIPS OF TOES

w.diabetes.usyd.edu.au/foot/Neuropl.html www.thefootclinic.ca/services_diabetic.php




LONG-TERM TREATMENT

OVERALL PRINCIPLES
The goals of therapy for type 1 or type 2 DM are to:

(1) Eliminate symptoms related to hyperglycemia

(2) Reduce or eliminate the long-term
microvascular and macrovascular complications of
DM

(3) Allow the patient to achieve as normal a life-
style as possible.




Table 6—Summary of recommendations for adults with diabetes

Glycemic control
AIC
Preprandial plasma glucose
Postprandial plasma glucose?
Blood pressure
Lipids¥
LDL
Triglvcerides
HLW
Key concepts in setting glycemic goals:
® Goals should be individualized

® Ceriain populations (children, pregnant women,

and elderly) require special considerations

® Less intensive glycemic goals may be indicated
in patients with severe or frequent
hypoglycemia

® More stringent glycemic goals (1.e. a normal
AlC, =<6%) may further reduce complications
at the cost of increased risk of hypoglycemia
(particularly in those with type 1 diabetes)

® Postprandial glucose may be targeted if AIC
goals are not met despite reaching preprandial
plucose goals

<7 0%*

Q0—130 mpg/fdl (5.0-7.2 mmell)
<180 mg/d] {(<<10.0 mmol/1)

< 130/80 mmHg

<100 mg/d] (<<2.6 mmol/1)
<150 mg/dl {<1.7 mmol/)
=40 mg/fdl (>1.1 mmol1)§




Oral Anti diabetic Agents

In the Treatment of type 2
DM







Intracellular mechanisms through which glucose
stimulates insulin secretion




Mode of Action

Metformin exerts a range of actions that
counter 1nsulin resistance and lower blood

glucose:

the drug also offers some protection against
vascular complications independently of its
antihyperglycemic effect




Thiazolidinedione - Mechanisms of Action

TZD >PPAR l RXR |

Transcription of Genes

T mMRNA GLUT, T mRNA LPL

5 B

Translation into proteins
T GLUT, TLPL

5 B

Metabolic Effects
T Glucose uptake, T Tg clearance

Adapted from: Tan M. (2000) Exp Clin Endocrinol Diabetes Suppl 2 108:S 224




THE INCRETIN EFFECT AND
GLUCAGON-LIKE PEPTIDE 1

THERAPY




GLP-1

GLP-1 a 30-amino-acid polypeptide derived from proglucagon gene

Rapidly secreted into bloodstream from enteroendocrine L-cells in
distal small intestine & colon in response to food ingestion.

Within the L-cells of the small intestine, proglucagon peptide is
processed by prohormone convertase to

GLP-1

GLP-2 (a key regulator of small intestinal growth)

glicentin







GLP- 1 Insulin biosynthesis

In addition to potentiating insulin secretion

GLP-1 also promote insulin biosynthesis from
pro-insulin gene

significantly affect pancreatic alpha-cells

exerting a glucose-dependent suppressive
effect on glucagon secretion




Dosing GLP-1 Receptor Agonists in
Renal Insufficiency

Degree of Renal

. Exenatide BID Liraglutide
Insufficiency

Use with caution due to
Mild No change limited clinical experience in
(GFR > 50 mL/min) this population. No dose
adjustment recommended.

Use with caution due to
Moderate Use caution during initiation or | limited clinical experience in
(GFR = 30-50 mL/min) Kelo}{=ReK{or:1ENilolg this population. No dose
adjustment recommended.

eShould not be used in patients
with severe renal impairment
or end-stage renal disease

eUse with caution in patients
with renal transplantation

Use with caution due to
limited clinical experience in
this population. No dose
adjustment recommended.

Severe
(GFR < 30 mL/min)

Byetta (exenatide) [prescribing information]. http://pi.lilly.com/us/byetta-pi.pdf.
Victoza (liraglutide) [prescribing information]. http://www.victoza.com/pdf/Pl_(1_Column_Format).pdf.




GLUCAGON-LIKE PEPTIDE 1 ANALOGS
VERSUS

ORAL DPP 4 INHIBITORS
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Liraglutide dosing

Starting once-daily liraglutide is easy

*Some patients may benefit from an increase in dose from 1.2 mg to 1.8 mg
and, based on clinical response after at least 1 week, the dose can be
increased to 1.8 mg to further improve glycaemic control

Victoza® Summary of Product Characteristics




Method of administration

Victoza® Summary of Product Characteristics

Prefilled, disposable pen for
S.C. injection

Contains 18 mg liraglutide in
3 ml

Once-daily s.c. injection
Select dose (0.6, 1.2 or 1.8 mg)

Inject at any time, independent of
mealtimes (preferably same time each day)

Can use needles up to length of
8 mm and as thin as 32G

Abdomen, thigh or upper arm

Can change site and timing without dose
adjustment




DPP-4 INHIBITORS

sitagliptin
vildagliptin
saxagliptin

These oral agents prevent GLP-1 degradation, thus
increasing the plasma levels of endogenous GLP-1
to physiological levels.




DPP4 Inhibitors - Drug Profile

Weight neutral

Advantages Favorable adverse effect profile

No hypoglycemia

Limited track record

Nasopharyngitis, upper

Disadvantages ; : :
respiratory infections

Rare pancreatitis

Can be used as monotherapy
Concomitant use with other ElleRAWiiaRS108u 4D M l=li{eli1glle!
drugs (some have been studied with
iInsulin)







Early Diabetes Treatments

e In 1915, Sir William Osler
recommended opium

e Overfeeding was commonly
used to compensate for loss of
fluids and weight

e In the early 1900s a leading
American diabetologist, Dr.

© 2004, John Walsh, P.A., C.D.E

Frederick Allen, recommended




Early Research

 In 1798, John Rollo documented excess sugar in
the blood and urine

e In 1813, Claude Bernard linked diabetes to
glycogen metabolism

© 2004, John Walsh, P.A., C.D.E.




Insulin Time-line

e Early 1869 — Langerhans

Description of islet cells

e Early 1889 — Minkowski & Von Mering

Induction of Diabetes in pancreatectomized dogs




Insulin Time-line

Early 1911 — E.L. Scott
American scientist
Using alcoholic extracts of pancreas

1916 to 20 - R.C. Paulesco

Romanian scientist

The first to discover insulin ??

Injection of Pancreatic Extracts

Reduction of urinary sugar and
ketones in diabetic dogs

© 2004, John Walsh, P.A., C.D.E.




Insulin Time-line

e Summer 1921 — Banting and Best

Isolation of pancreatic extracts (Isletin) from
dog pancreas

f Isletin tc







Insulin Time-line

e December 1921 — Collip
Purification of Isletin




The discovery of insulin (1921)

Fred Banting (1891- John J.R. McLeod (1876-1935)
1941)

Marjorie (?-?)

Charles H. Best (1899-1978) James B. Collip(1892-1965)




Hans Christian Hagedorn
1888-1971




Leonard Thompson (1908-35)

e InJan, 1922, Banting and Best injected g
14-year-old "charity” patient who
weighed 64 |b
with 7.5 ml of a "thick brown muck"
in each buttock

Abscesses developed and he became
more
acutely ill

However, his blood glucose had dropped
enough to contirtgerefififfs what was




Teddy Ryder-1922: one of the first
patients to receive insulin

One of Banting's star patients,
referred to as the 'living miracle’ in
press accounts, who came to Toronto
as a 5 year old boy, weighing only 27
pounds, receiving his first injection
on 10 July

The following year he wrote to
Banting several times from his home
iIn Connecticut, informing him that "I
am a fat boy now and | feel fine";
Banting kept in touch with him
through the 1920s and 1930s

Teddy Ryder lived for over 70 years
on insulin, dying at the age of 76




One of the First Diabetic Patients who
recetved Insulin in 1922

Patient J.L., December 15, 1922 February 15, 1923







Not A Cure

* Some early users died
ot hypoglycemia, but insulin seemed a

remarkable cure.

* By the 1940, however, diabetic
complications began to appear

© 2004, John Walsh, P.A., C.D.E.




Old devices for Insulin injection




50 years ago







Problems with Syringes/Vials

Complicated - needs high degree of patient motivation
Cumbersome
Time consuming

Inconvenient

Painful

Associated with high risk of dosage errors

Rex J et al. Clin Drug Invest 2006; 26 (7): 367-401




LANTUS SOLOSTAR

o All patients deserve glycaemic and HbA1lc control
Lantus SoIoSTAR IS speC|f|caIIy de5|gned to help

Lantus® SoloStar®




Diabetes Mellitus




RAPID-ACTING INSULIN




Differences in HbAlc, between Insulin Analogues and
Insulin Regular in DM1

Treatment No.of Trials | Sample HbA1C,weighted mean
Size difference (95% Cl)

Rapid-acting insulin
analogues

Insulin lispro v. regular 6021 —0.09 (-0.16 t0 —0.02)9 <

Insulin aspart v. regular 3035 —0.13 (—0.20 t0 —0.07)q (- ==

Insulin lispro v. insulin
aspart (continuous SC

. : 0.25(—0.20to 0.71)
infusion only)







Insulin Analogues : 2000

June 29, 2010 , ADA 70t Scientific Session :

Ultrarapid = Technosfer ( Inhaled Insulin)

Ultralong = Degludec




Insulin Analogues

Glycaemic Control
Hypoglycaemia
Body Weight

Within-subject Variability







