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Introductions and Disclosures

e About the optional survey
e https://ubc.cal.qualtrics.com/jfe/form/SV bQS3qcdSRtNZPeu

* This talk will be recorded


https://ubc.ca1.qualtrics.com/jfe/form/SV_bQS3qcdSRtNZPeu

Introductions and Disclosures

* | am a second year medical student

* This talk is intended for your entertainment and education, and is not meant to replace
advice from your physician or another health care professional

* All pictures used are free stock photos or photos available under a Creative Commons
license unless otherwise noted

* Thank you for joining us!
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What is diabetes?

* Diabetes mellitus is a condition in which your body either cannot
produce insulin or cannot properly use insulin
* Leads to inability to regulate the amount of glucose in the blood

* What is insulin?



What is diabetes?

* Insulin is a hormone produced by
the pancreas
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What is diabetes?

* Insulin is a hormone produced by
the pancreas

* Insulin is the “key” that opens the
door to let glucose into the cell

Insulin Insulin Glucose
receptor / /
o \eo

Plasma
membrane

In the presence of insulin,
Glut4 vesicles fuse with the
plasma membrane.

Glut4 allows glucose to
enter the cell.




What is diabetes?
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What is diabetes?

* Why does hyperglycemia matter?

* Cells require glucose for energy

* High levels of glucose in the blood over long periods of time damages many
parts of the body



Poll

What parts of the body can be damaged by hyperglycemia?




What is diabetes?

e Signs and symptoms of uncontrolled diabetes

* Hunger (polyphagia)

* Weight loss

* Glucose in the urine (glucosuria)
* Increased urination (polyuria)

* Increased thirst (polydipsia)
* Blurry vision

Numb or tingling
hands or feet.




History and Statistics

* The name “diabetes mellitus” refers to sweet urine
* “Diabetes” = Greek word for “siphon” or “to pass through”
* “Mellitus” = Latin word for “sweet”

* Hindu physicians first noted the sweetness of diabetic urine around
400-500 BC

* Diagnosis made by tasting urine or seeing if ants were attracted to it

* The very first mention of diabetes symptoms dates to 1550 BC when
Egyptian physician noted increased urination (polyuria)



History and Statistics

* Insulin was isolated in 1921 in Toronto by

Frederick Banting and Charles Best, along side
J.J.R. Macleod and James Collip

* The first injection of insulin was given shortly
after in 1922 at Toronto General Hospital

e Before this advancement, Type 1 diabetes had a -
life expectancy of days - months
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Main types of diabetes Consequences

Diabetes can lead to complications in many parts of
the body and increase the risk of dying prematurely.

TYPE 1 DIABETES Biroke

Body does not produce Slindness
enough insulin

Heart attack

TYPE 2 DIABETES

Body produces insulin
but can’t use it well

Kidney failure

GESTATIONAL DIABETES 101

A temporary condition in
pregnancy

www.who.int/diabetes/global-report #diabetes gvt%ral?ul;laetalgn



Diabetes by th

e numbers

1 in 3 Canadians -

11 million - have diabetes or
prediabetes today

Another Canadian is diagnosed
every 3 minutes

1.5 million

Canadians have type 2 diabetes -
and don't know it

6 mi"ion Canadians live

with prediabetes - half will develop
type 2 diabetes if nothing is done

Join us to End Diabetes

& A

90% of Canadians live in an
environment that preserves
wellness and prevents the
development of diabetes

@ P

90% of Canadians living
with diabetes are engaged
in appropriate interventions
to prevent complications

#EndDiabetes

DIABETES
CANADA

LET'S END DIABETES TOGETHER

Health impact -
from head to toe

Q@

30% of strokes

Leading cause
of blindness

40% of heart
attacks

50% of kidney
failure requiring
dialysis

70% of all non-
traumatic leg and
foot amputations

With the adoption of a national diabetes strategy, Diabetes 360°, we can
achieve results in just 7 years by focusing on these key targets:

% 6o

90% of
Canadians are
aware of their
diabetes status

90% of Canadians engaged
in interventions to improve
health outcomes
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AWARENESS
MONTH




Types of Diabetes

* Type 1

* Type 2
* Pre-diabetes

e Gestational



Poll

* Which type of Diabetes is most common?




Type 1 Diabetes
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Type 1 Diabetes

* Caused by a combination of genetic and environmental factors
* Genetic: if both parents have Type 1 Diabetes, the child’s risk is ~ 1/4 - 1/10
* Environment: viruses may trigger development of Type 1 Diabetes

* Often diagnosed in childhood or adolescence
* Sometimes not until adulthood

* No known way to prevent Type 1 Diabetes



Type 2 Diabetes

* A condition in which the pancreas
secretes normal amounts of insulin,
but the body does not respond

properly = insulin resistance

* Cells with insulin resistance can’t move the

glucose transporter to the cell surface in
response to insulin = glucose cannot enter the

cells

Insulin Insulin Glucose
receptor ./ /
o \eo
®

Plasma
membrane

In the presence of insulin,
Glut4 vesicles fuse with the
plasma membrane.

Glut4 allows glucose to
enter the cell.




Type 2 Diabetes

* However, in later stages of Type 2
diabetes, you can lose the ability to
produce normal levels of insulin

and hyperplasia = increased insulin
production = beta cell exhaustion,
dysfunction, and atrophy = decreased
insulin production




Type 2 Diabetes

* Caused by a combination of genetic and environmental factors
* Genetic: seems to have an even stronger genetic link than Type 1
* Environment: lifestyle, access to healthy food and health care

* Often diagnosed in adulthood and later life
* Risk of developing Type 2 diabetes increases with age

* Known ways to prevent Type 2 diabetes or get it into remission



Type 2 diabetes risk factors

Factors you can't change

» >40 years of age
* Family history of diabetes
* Indigenous, Asian, Hispanic,
Arab, South Asian or African descent

The environment you live in

- Lack of access to healthy food
4 million Canadians do not have good access to affordable,
healthy food - particularly in remote and northern regions,
in the Atlantic provinces and in Indigenous communities

* Neighbourhoods not designed for walking

Lifestyle factors

- Lack of healthy eating, which contributes to
60% of adults and one-third of young people being

overweight or obese

- Lack of physncal activity
78% of adults and 91% of children and youth are NOT getting
the recommended amount of physical activity

- Smoking
15% of Canadians smoke

DIABETES
CANADA




Type 2 Diabetes
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Pre-Diabetes

* The precursor to Type 2 diabetes

* 6 million Canadians currently live with prediabetes; half will go on to develop
Type 2 diabetes

* A condition where blood sugar levels are higher than normal, but
not high enough to be diagnosed as Type 2 diabetes

e Often has no symptoms at all
* Important to be screened by healthcare provider, especially if at increased risk




Placenta

Gestational Diabetes

 Diabetes that occurs during pregnancy as a result of insulin
resistance

* Hormones produced by the placenta prevent the body from being able
to use insulin effectively (insulin resistance)

* As the placenta grows, more hormones are produced = gestational
diabetes occurs in the second, and more commonly, third trimester

* When the pancreas cannot create enough insulin to overcome this
resistance, diabetes occurs



Gestational Diabetes

* Risk factors:
* Maternal age > 35
 Ethnicity (higher-risk: African, Arab, Asian, Hispanic, Indigenous, South Asian)
e Obesity (BMI > 30)
* History of prediabetes
* Parent or sibling with Type 2 diabetes
* Polycystic ovary syndrome (PCOS)



Gestational Diabetes

* If undiagnosed or untreated, can lead to two main complications
with the baby
* Macrosomia: baby that is considerably larger than typical (> 8 Ibs 13 o0z)

due to high circulating levels of glucose from the mother = fetus
converts glucose into fat




Gestational Diabetes

* If undiagnosed or untreated, can lead to two main complications
with the baby

* Hypoglycemia: low blood sugar of the baby right after delivery due to
high circulating levels of glucose from the mother - fetus producing
high levels of insulin = once born, baby still has high insulin but no
longer has glucose from mother = hypoglycemia -




Gestational Diabetes

* Long-term outcomes:
* Increased risk of mother developing Type 2 diabetes in the future

* Increased risk of mother developing gestational diabetes in subsequent
pregnancies

* Increased risk of baby becoming overweight and developing Type 2
diabetes in the future



Intermission
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* 10-minute break




Complications of Diabetes

 Macrovascular

 Microvascular



Poll

* Which of these complications is considered microvascular?




* Macrovascular:
e Coronary artery disease
* Peripheral artery disease
e Stroke

* Microvascular:
* Neuropathy
* Nephropathy
* Retinopathy




Complications of Diabetes - Macrovascular

Blood Vessel

e Corona ry artery disease Wall Blood Vessel Wall
* Peripheral artery disease '
* Stroke

Partly Blocked (o
Inside of Normal Blood Vessel
Blood Vessel

* These conditions all involve damage blood vessels

* Hyperglycemia is an inflammatory state, which leads to inflammation and
damage of blood vessels = atherosclerosis

* This damage is made worse by co-morbid conditions like high blood pressure
and high cholesterol



Complications of Diabetes - Macrovascular

Artery

Plagues form in lining of artery

 Coronary artery
disease:
Atherosclerosis of
the coronary
arteries, which can
lead to a heart
attack

Plaque grows, lining of artery damaged

Plaque ruptures

Blood clot forms,
limiting blood flow




Complications of Diabetes - Macrovascular

* Peripheral artery disease:
atherosclerosis that decreases
blood flow to the legs and feet

Leg muscle pain/cramping (claudication
vs rest pain)

Leg/foot numbness or weakness

Leg hair loss

Change in appearance of leg/foot skin
Sores on legs and feet that won’t heal

Arteries become narrowed and blood
flow decreases in arteriosclerosis

Budd up of latty
substances n the
wald of the anery




Complications of Diabetes - Macrovascular

* Stroke: Atherosclerosis can cause the
blockage of blood flow to the brain due
to plague and blood clot formation



https://en.wikiversity.org/wiki/WikiJournal_of_Medicine/Medical_gallery_of_Blausen_Medical_2014
https://en.wikipedia.org/wiki/Digital_object_identifier
https://doi.org/10.15347/wjm/2014.010
https://en.wikipedia.org/wiki/International_Standard_Serial_Number
https://www.worldcat.org/issn/2002-4436

Complications of Diabetes - Microvascular

* Microvascular:
* Neuropathy
* Nephropathy
* Retinopathy




Complications of Diabetes - Microvascular

Contracts
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* Neuropathy

* Hyperglycemia can damage nerves, leading to —-—
numbness, pain, and paresthesia (burning, tingling) S——

* Nerves of the feet are commonly damaged, which |
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Complications of Diabetes - Microvascular

* Nephropathy

» Damage to the tiny blood KIDNEY NEPHRONS
vessels of the kidneys

* Up to 50% of people with
diabetes will develop
chronic kidney disease

* |f left untreated, the kidneys
will eventually fail (end-
stage renal disease)

GLOMERULUS




Complications of Diabetes - Microvascular

* Nephropathy
PROTEIN IN URINE SECRETION OF PROTEINS

DILATED
AFFERENT
ARTERIOLE

CONSTRICTED
EFFERENT
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(HIGH PRESSURE)

NORMAL GLOMERULUS UNHEALTHY GLOMERULUS

CAPILLARY KEEPS PROTEIN PROTEIN MOLECULES SPILL
MOLECULES IN THE BLOOD IN TO THE URINE BECAUSE OF

DAMAGE OF CAPILLARY WALL



Complications of Diabetes - Microvascular

* Retinopathy

* Hyperglycemia can cause the delicate blood
vessels of the eye to swell and leak into the
retina = blurry vision and/or blind spots

* Because the blood doesn’t end up going
where it was meant to, parts of the retina are
deprived of oxygen -2 signals new blood
vessels to grow

* These new blood vessels are fragile and
prone to leaking = blurry vision and further
damage




Complications of Diabetes - Microvascular

* Retinopathy

b
a-Normal fundus b-Mild PDR  c¢c-Moderate NPDR  d-Severe NPDR e PDR
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Diagnosis

Screening and diagnosis of type 2 diabetes in adults

Assess risk factors for type 2 diabetes ANNUALLY: -

« Family history (first-degree relative with type 2 diabetes)

« High risk populations (non-white, low socioeconomic status)
* History of GDM/prediabetes

* Cardiovascular risk factors

« Presence of end organ damage associated with diabetes

« Other conditions and medications associated with diabetes

(see CPG Chapter 4, Screening for Diabetes in Adults, Table 1)

No risk factors | Age <40 years or low-moderate risk* L No screen indicated

Age 240 years or high risk* (33% chance of
developing type 2 diabetes within 10 years)

3 Screen every 3 years

Presence of or very high risk (50% chance of developing
risk factors type 2 diabetes within 10 years)

Screen every
6 to 12 months

Who toscreen




Diagnosis

* Screening and diagnosis of diabetes is performed by measuring blood
glucose levels

* Need two positive tests to make formal diagnosis
 The same test on two different days (preferred)
* Two different tests on the same day

*Fasting Plasma Glucose (mmol/L) 6.1-6.9 > 7.0
*Hemoglobin A1C (%) 6.0-6.4 > 6.5
Oral Glucose Tolerance Test (mmol/L) 7.8—-11.0 >11.1
Random Plasma Glucose (mmol/L) 7.8—-11.0 >11.1



Diagnosis

* Hemoglobin A1C measures the percent of hemoglobin proteins

coated in glucose
Oxygen Heme REd BIOOd mll

Sugar

Low Alc

(a) Red blood cells (b) Hemoglobin



Diagnosis

* Type 1 diabetes is often
diagnosed during an
acute symptomatic

episode
* Symptoms + one positive
test = start treatment
* No screening tests

Wounds
that wont
heal.,

e
‘Numb or tingling

hands or feet.




disulphide bonds

heavy chain region

Diagnosis

* Special tests can be done to differentiate Type 1 diabetes from Type 2:

* C-peptide test
* C-peptide is made in equal amounts to insulin within the pancreas.

* It will be low in people with Type 1 diabetes (not creating insulin) and
normal/high in those with Type 2 diabetes

* Autoantibody panel / Islet autoantibodies:

* Since Type 1 diabetes is an autoimmune condition, markers of this reaction can
be measured in the blood

* Autoantibodies will be present in Type 1 diabetes and absent in Type 2 diabetes



Diagnosis

* Gestational diabetes
* Screened for between weeks 24 — 28 of gestation

* 50 g Oral Glucose Tolerance Test is performed and results read 1 hour
later
¢ 7.8—11.0 mm/L = repeat test using 75 g glucose
* > 11.1 mm/L = diagnose gestational diabetes



Treatment

 Diabetes is managed through a combination of medication and
lifestyle changes
* Work with healthcare team to achieve your diabetes targets

* Common medications

* |Insulin
* Metformin

* Lifestyle management
* Know your ABCDEs



DIABETES

CANADA
Treatment

Targets for glycemic control

A1C% Targets

<7.0 | MOST ADULTS WITH TYPE 1 OR TYPE 2 DIABETES

7.1 | Functionally dependent*: 7.1-8.0%

Recurrent severe hypoglycemia and/or hypoglycemia unawareness: 7.1-8.5%
Limited life expectancy: 7.1-8.5%

8.5 | Frail elderly and/or with dementia': 7.1-8.5%

§ Avoid higher A1C to minimize risk of symptomatic hyperglycemia and acute and chronic
N\

complications

End of life: A1C measurement not recommended. Avold symptomatic hyperglycemia and any hypoglycemia.
* based on class of antihyperglycemic medication(s) utilized and the person’s characteristics
T see Diabetes in Older People chapter



Treatment

* Diabetes medications:
* Insulin: used to treat people with Type 1 diabetes, or late-stage Type 2
* Injected to replace insulin the body is not producing

* Needs to be monitored closely to prevent hypoglycemia

r

Insulin ——=——="1 5

Dosage instructions

are entered into the
pump’s small computer
and the appropriate
amount of insulin is
then injected into the
body in a calculated,
controlled manner

Insulin pump



Treatment

* Diabetes medications:

* Metformin: used to treat Type 2
diabetes

* Oral medication that decreases the
amount of glucose absorbed in the
intestines and produced by the liver 2

decreased blood gl ucose Liver Skeletal muscle — Adijpose tissue Intestine
* No significa nt risk of hypoglycemia @Suppressionof ~ @Enhancementof @Enhancement of @ Decrease of
gluconeogenesis glucose uptake glucose uptake glucose uptake

because it doesn’t affect insulin

@ Increase of GLP-1
and its effect




Treatment

* Potential cure for Type 1 diabetes....?

UBC News

Stem cell-based treatment produces insulin in patients with ...

With further research, this treatment could one day eliminate dependence on
insulin injections and transform the management of Type 1 diabetes,”...

3 days ago

& The New York Times

A Cure for Type 1 Diabetes? For One Man, It Seems to Have
Worked.

But a Scientist's Research May Help Everyone Else. Nov. 4, 2021 - A
'Pacemaker for the Brain": No Treatment Helped Her Depression...

1 week ago

© USATODAY

Stem cell therapy potentially could treat Type 1 diabetes by
helping patients produce insulin

As part of the clinical trial, the patient received an infusion of a stem cell-
derived treatment called VX-880. The researchers only...

5 days ago




Treatment

 Potential cure for Type 1 diabetes....?

* New research showing the ability to convert stem cells into pancreatic
beta cells

* This past summer, the first person with Type 1 diabetes was injected
with these cells

* The cells replaced the beta cells he had lost and now function normally
* Patient needs to be on immune-suppressing medicine for life



Treatment

* Lifestyle management:
* Exercise allows your body to move glucose into the cells independent of

Insu I In Contraction Induced Glucose Uptake ‘

At rest: Glucose uptake
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Glut4 vesicles fuse with the enter the cell.
plasma membrane.




Treatment

* Lifestyle management:

* Exercise allows your body to move glucose into the cells independent of
insulin

* Exercise improves insulin sensitivity =2 body is better able to use any
available insulin to move glucose into the cells

* Reduces insulin resistance 7@ 7




Treatment

* Lifestyle Management:

* Mediterranean diet has been shown
to improve fasting glucose and A1C
levels in people with Type 2 diabetes

* Low-carbohydrate Mediterranean diet
demonstrated even greater glycemic
benefit

* Low glycemic index foods and drinks
are recommended to help control
blood sugar

* Ranks carbohydrate-containing foods by
how much they raise blood glucose levels




Poll

* Which of these foods does NOT have a low glycemic index?




ABCDESSS of staying
healthy with diabetes

Ask your health-care team about your:

A A1C - target is usually 7% or less

B Blood pressure control - aim for less than 130/80 mmHg

c Cholesterol - LDL cholesterol should be less than
2.0 mmol/L

Drugs to decrease heart disease risk: Blood pressure pills
(ACE inhibitors or ARBs), cholesterol-lowering pills (statins),
medications that lower blood sugar with proven heart
benefit, or ASA (Aspirin)

Exercise and healthy Eating - regular physical activity
and following a healthy dietary pattern

Self-management support - setting goals, and identifying
barriers that may prevent you from reaching your goals

Screening or monitoring for complications - heart, feet,
kidneys, eyes

Stop Smoking

diabetes.ca MTES

1-800-BANTING (226-8464) | info@diabetes.ca CANADA




Prevention

* More than half of people with prediabetes can delay or prevent the
onset of Type 2 diabetes

* Follow a healthy diet — add fruits and vegetables, whole grains
* Exercising regularly — start slowly, everything counts

* If indicated, weight management can help prevent diabetes

* Know your ABCDEs

* Talk to your healthcare provider if you are concerned about your
risk for diabetes

* Follow routine screening guidelines



Suggested Resources

* Diabetes Canada: https://www.diabetes.ca/

* HealthLinkBC:
° Healthy eating resources: https://www.healthlinkbc.ca/healthy-eating/your-condition/diabetes-and-hypoglycemia

* Reading food labels for diabetes: https://www.healthlinkbc.ca/health-topics/ug2543abc

* Heart and Stroke: https://www.heartandstroke.ca/heart-disease/risk-and-prevention/condition-risk-factors/diabetes

* QuitNow (smoking cessation): https://quitnow.ca/

* Telephone 8-1-1 (7-1-1 for the hearing impaired)

» Speak to a Registered Nurse, Registered Dietician, exercise professional, or Pharmacist


https://www.diabetes.ca/
https://www.healthlinkbc.ca/healthy-eating/your-condition/diabetes-and-hypoglycemia
https://www.healthlinkbc.ca/health-topics/uq2543abc
https://www.heartandstroke.ca/heart-disease/risk-and-prevention/condition-risk-factors/diabetes
https://quitnow.ca/

Q&A

e (Questions or comments about the talk?




Closing Remarks

* Thank you to Dr. Jane Gair, our supervisor for this activity, and to my classmates,
Julia De Pieri and Drew Smith, who will be delivering several of the talks in this
series




Closing Remarks

* Thank you to Dr. Jane Gair, our supervisor for this activity, and to my classmates,
Julia De Pieri and Drew Smith, who will be delivering several of the talks in this
series

* Thank you for attending today!



Future Talks

* Sunday, Jan 16: Common medications and how they work
e Sunday, Jan 23: Popular diets
* Sunday, Jan 30: The biology of stress

* Sunday, Feb 6: Stress management
e Sunday, Feb 13: How to avoid a drug interaction
* Sunday, Feb 20: Supplements

We hope to see you there!



