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1. Outline key differences between Type 1
Diabetes and Type 2 Diabetes mellitus.

2. ldentify the medication classes utilized to treat
patients with Diabetes mellitus.

3. Describe the recommended treatment options
for patients with Type 1 Diabetes mellitus
(T1LDM).

4. Describe the recommended treatment options
for patients with Type 2 Diabetes mellitus
(T2DM).
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Diabetes at a Glance...

* A disease caused by the body’s inability to produce
enough insulin or use it properly

— Insulin is produced by the pancreas and controls how
glucose is used by the body

« Diabetes prevents the body from properly using the
energy from the food you eat

— Glucose is the sugar that provides energy to the cells of
the body

« Vast majority of cases fall into 2 types:
— Type 1 Diabetes Mellitus
— Type 2 Diabetes Mellitus
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The Difference Between Type 1 and Type 2 Diabetes:

Definitions:

« Type 1 Diabetes Mellitus (T1DM)
— Pancreas does not produce enough/any insulin
— 5 —10% of diabetic population

« Type 2 Diabetes Mellitus (T2DM)

— The body cannot use the insulin that is produced and/or it
IS not producing enough insulin

— ~90 — 95% of diabetic population
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How the body works after a meal:

Carbohydrates digested in

stomach and turned into
sugar Carbohydrates: pasta,

* Intestines release GLP-1 ' I'iCG, bread, potatoes,
sweets, milk, fruit

Amylin and GLP-1 work by:
slowing down the stomach so
sugar doesn’t get into blood Pancreas releases insulin
TOO FAST,; Signals the brain and amylin when there is
to turn off appetite; Keeps the sugar in the blood
liver from making too much
sugar

Muscle Fibre
Epimysium -

Perimysium

Extra amounts of insulin tell Insulin helps take the sugar

the liver to stop producing from the blood stream into
sugar the cells for energy




Diabetes changes how the body works:

Not enough GLP-1
Carbohydrates digested in 9

stomach and turned into _pl'OdU_Ced in the
sugar Intestines OR not

- Intestines rghase GLP-1 enough Amylln
produced in the
pancreas

Amylin and GLP-1 work by:
slowing dounthe stomach so
sugar doe§# get into blood
TOO FAST#Rignals the brain

Pancreasfig¢2ases insulin
and amylil@~hen there is

to turn off &) Patite; Keeps the sugam®®he blood

liver from making too much : ;
sugar Not enough insulin

Is produced by
pancreas or the
sugar cannot get
into cells for energy
-> blood sugar rises

Liver

produces Extra amouri®4¥f insulin tell Insulin hel[§fke the sugar
too much the liver to st&h producing from the blZhd stream into

sugar Ss the celf.%or energy Q UPN /I( :




Risk Factors for Diabetes

Type 1 Diabetes: Type 2 Diabetes:

« Family history « Family history

* lliness that injures the « Overweight
pancreas  Diabetes during

pregnancy

 Giving birth to a baby
weighing over 9lbs

* High blood pressure or
high cholesterol

» UPMC



Symptoms of Diabetes

Some patients may not have any symptoms!!!

Increased thirst or dry
mouth

Increased urination
Blurry vision
Weight loss

Fatigue

Wounds that heal
slowly; foot sores

Numbness or tingling in
the feet
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Diagnosis of Diabetes

TEST ADA & AACE
Fasting Blood Sugar >126 mg/dl
Casual plasma Glucose >200 mg/dI

+ Diabetes Symptoms

2-hour Post Glucose Test >200 mg/dl

Hemoglobin A1C > 6.5%

American Diabetes Association (ADA)
American College of Endocrinology (AACE)




Management of Diabetes

Management of
diabetes

Glycemic control | Treat associated Screen forimanage
+ Diet/ifestyle condtions complications

+ Exercise + Dyslipidemia of diabetes

* Medication + Hypertansion + Refinopathy

* Obesity + Cardiovascular
GV disease disease

» Neuropathy

+ Nephropathy

» Other complications

Source: Brunton LL, Chabner BA, Knollmann BC: Goodman &
Gllman’s The Pharmacological Basis of Therapeuttcs, 12th Edition:
www.accessmedicine.com

Copyright € The McGraw-Hill Companies, Inc. All rights reserved.

A road map of

diabetes:
where to watch
for problems

In diabetes, high blood glucose, high
blood pressure, high cholesterol, and
other factors can all combine to create
problems down the road. Fixing just
one thing can help you stay in good
running condition, but it's even better
if you work on all of them at once.

stomach

Carrying extra fat around the
middle (an “apple-shaped” body)
can increase the risk of heart

disease. Being very overweight Y
can also make it hard for the cells

to respond to insulin, and the body

reacts by releasing more insulin.

feet

High blood glucose can damage
nerves, leading to pain, weakness,
and numbness in hands and feet
(peripheral neuropathy).

brain

Insulin resistance (the cause of type
2 diabetes) is linked to an increased
build-up of plaque in arteries, which
can keep blood from flowing to the
brain, causing stroke.

eyes
High blood glucose and high blood

pressure can damage tiny blood
vessels in the eyes (retinopathy).

heart

High blood pressure and insulin
resistance together double the risk
for heart disease.

fikidneys

High blood pressure (which damages
small blood vessels), and high blood
glucose make the kidneys work too
hard, and they become too weak to
clean waste from the blood. The
kidney damage, in turn, can cause
blood pressure to rise higher.

veins

Too much “bad” cholesterol can clog
blood vessels with plaque and insulin
resistance can weaken them, Together,
these can raise blood pressure to
dangerous levels.




Goals of Diabetes Care

« A1C: < 7%

* Cholesterol
- LDL < 100 mg/dL
- HDL > 40 mg/dL in men and > 50 in women

- Triglycerides < 150 mg/dL
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Goals for Glycemic Control in Diabetes Patients

Goals for Glycemic

Control
Biochemical Index ADA ACE
A1C (Hemoglobin A1C) < 7% <6.5%
Fasting/pre-prandial 90 -130 [< 110 mg/dL
glucose mg/dL
Peak post-prandial < 180 < 140
glucose mg/dL mg/dL

ADA = American Diabetes Association
ACE = American College of Endocrinology
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Diabetes Medication Options

Type 1 Diabetes Type 2 Diabetes

 Oral medications:
— Metformin
— Insulin Sensitizers

e |nsulin (Rapid- vs. Short-,
vs. Long-acting, vs. Combination

products) * Thiazolidinediones
I — | lin S t :
« Amylin replacement e o agogues

« Sulfonylureas
— Starch blockers
» Alpha-glucosidase inhibitors
— Incretin-based therapy
* Dipeptidyl peptidase-4 inhibitors
 Injectible medications:

— Incretin based
— Amylin analog therapy
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Treatment Strategies for
Patients with Type 1 Diabetes




Insulin Therapy

Necessary for ALL patients
with Type 1 Diabetes

How it works:

— Supplements the body’s natural
insulin hormone that is released
from beta cells in the pancreas

— Helps slow down the liver from
producing more glucose

Many types:

— Rapid-acting

— Short-acting

— Long-acting

— Combination products

Many treatment regimens

Patients will need both a
basal and bolus insulin
therapy

— Basal insulin: background insulin
to help the patient between
meals and through the night

— Bolus insulin: “meal-time”
replacement. Helps to lower
glucose after a patient eats a

meal | /
e

Got Insulin?




Amount of Insulin Depends on Many Factors

* Body weight

* Body build (fat & muscle)
* Level of physical activity
 Dally food intake

« Other medications

* Emotions (stress)

« General health

* Smoking
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Rapid-Acting Insulin

Products:

— Humalog (lispro)
— Novolog (aspart)
— Apidra (glulisine)

Onset: 5 to 15 minutes

— Inject within 15 minutes of a
meal (three times per day)

Peak effect: 1 hour

Duration of effect: lasts 2 to
4 hours

Because it Is dosed before
meals it is used as “bolus”
Insulin

Type of insulin used for
patients on a continuous
subcutaneous insulin
infusion (CSII) pump

= UPMC




Regular Insulin

e Products: * Onset: Begins to work
iIn 30 minutes

— Humulin R
_ Novolin R — Inject within 30 minutes
ovol of a meal (three times
per day)
'3  Peak effect: 2to 4
' nours

 Duration of effect: lasts
5 to 8 hours

e Because it I1s dosed
before meals it Is used
as “bolus” insulin




Insulin NPH

 Products:
— Humulin N
— Novolin N

)
Humulin
human insulin (rDNA origin)
i ion

For subcutaneous use only.

« Onset: begins to work
In 2 to 4 hours

— Usually injected once or
twice daily

« Peak effect: 6 to 10

Nours

e Duration of effect: 10 to
16 hours

e Can be used as a
basal insulin
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Long-Acting Insulin

* Products: .
— Lantus (glargine)
— Levemir (detemir)

i e

Lantus

AN R e
(rONA peign

Onset: begins to work
In 1 to 2 hours

— Inject once or twice daily

Peak effect:

— Lantus: has no peak
effect

— Levemir: 3to 9 hours

Duration of effect: 12 to
24 hours

Can be used as a

l S basal insulin


http://www.google.com/imgres?imgurl=http://www.nyrealestatelawblog.com/levemir_photo_nyreblog_com_.jpg&imgrefurl=http://www.nyrealestatelawblog.com/2009/08/index.html&usg=__KPQotfUlYPsT0zjAoecSWiNYz4s=&h=512&w=329&sz=11&hl=en&start=6&itbs=1&tbnid=uP7yeEaf60PmWM:&tbnh=131&tbnw=84&prev=/images?q=levemir&hl=en&tbo=1&tbs=isch:1
http://www.google.com/imgres?imgurl=http://diabetesmonitor.com/gifs/lantus.jpg&imgrefurl=http://www.diabetesmonitor.com/lantus.htm&usg=__ORgi8OBTjHRqvvKfN1q5wYqnNbc=&h=445&w=346&sz=22&hl=en&start=1&itbs=1&tbnid=Vm735Y4S4YbPHM:&tbnh=127&tbnw=99&prev=/images?q=lantus&hl=en&tbo=1&tbs=isch:1

Combination Insulins

« Rapid-acting + « Short-acting +
iIntermediate-acting iIntermediate-acting
— Humalog Mix 75/25 — Humulin 70/30
— Novolog Mix 70/30 — Novolin 70/30

— Humulin 50/50

* Inject twice daily 15 minutes before a meal
« Combines bolus and basal insulin into one Injection
 Less intense dosing for patients
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Insulin Routines

« Typically start with two injections of insulin per day of two
different insulin types and generally will progress to three to
four injections per day of different types of insulin

« The types of insulin products used, depend on blood
glucose levels

« Studies have shown that more intensive insulin routines (i.e.
three to four injections per day) give better glucose control
and can prevent or delay the eye, kidney and nerve damage
caused by diabetes

« Another insulin routine is the use of an insulin pump (CSII)

— Delivers insulin 24 hours a day to a patient through a catheter placed
under the skin (MOST INTENSE REGIMEN)




Insulin Injection Sites

« Fastest absorption

from the abdomen

— Slower absorption from the
arms and legs

— Slowest absorption from the
buttocks

* Important to rotate
Injection sites!!!

« Use a new needle with
each injection

UPMC




Special Considerations

« Storage and Handling: * Traveling with Insulin:

— Keep unopened vials — Take more than
and pens in enough
refrigerator — Protect from extreme
— Do NOT freeze temperatures
— When opened, can — Keep in carry-on
keep at room luggage
temperature or in
refrigerator

* Be cautious of
specific expiration

hdates % UPMC




Symlin (Pramlintide acetate)

« Can be used in patients
with Type 1 and Type 2
Diabetes in combination
with insulin, metformin and
sulfonylurea

* How it works:

— Amylin analog — slows down
motility of stomach, turns off
appetite, and stops liver
production of glucose

Administer as a
subcutaneous injection with
meals

— Do NOT mix in same syringe
as insulin

Side effects:
nausea/vomiting,
hypoglycemia, weight loss

]
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Treatment Strategies for
Patients with Type 2
Diabetes
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Controlling Type 2 Diabetes

Step 1: Get diabetes education,
monitor blood glucose, make
lifestyle changes

Step 2: Add a medicine, Metformin
or blood glucose normalizing
medicine

Step 3: Add a second medicine,
Insulin or another non-insulin
medicine

Step 4: Add a third medicine, Insulin _
(basal or intensified therapy) or =

another non-insulin medicine
Step 5: Insulin (intensified therapy)

with/without selected medicines

e

“Jim was diagnosed with diabetes, and his doctor says
he needs to keep active, so | hide his TV remote
three times a week.”

@ 2009 Diabetes Health

AACE/ACE recommends a treatment algorithm that defines treatment according to A1C levels




How your Doctor chooses your medication:

« Determine stage of diabetes
« Determine when blood glucose levels are highest
« Cost of medication(s)

« Other medications taken
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Oral Medication Options

Glucophage (Metformin)

— Reduce glucose production from liver

Dipeptidyl peptidase-4 Inhibitors

— Incretin based pills that help decrease glucose levels

Thiazolidinediones (glitazones) aka sensitizers
— Enhance sugar removal from bloodstream

Insulin releasing pills (secretagogues)
— Increase insulin release from the pancreas

Starch blockers
— Slow starch (sugar) absorption from the gut
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Biguanides

Metformin is the most commonly prescribed
medication for Type 2 Diabetes worldwide
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Glucophage (Metformin)

* Products: « How it works:
*Glucophage — Helps to decrease the
*Glucophage XR production of glucose by the liver
*Glumetza — Improves the use of glucose in
*Fortamet the tissues

Combination products * When to take:
*Glucovance — Regular release: twice a day
*JanuMet with meals
*AvandaMet — Extended release: once a day
*PrandiMet with evening meal
*Actoplus Met
*Metaglip  Side effects: metallic taste In

mouth, upset stomach, and
diarrhea (take with food)

» UPMC
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Insulin Sensitizers

Thiazolidinediones (glitazones/TZD)
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Glitazones

« Avandia * How they work:
(Rosiglitazone) — Help insulin work better

— Also reduces glucose

production in the liver
Both products should NOT be

used in patients with severe  When to take:

heart failure — Once daily with or
Patients should have liver without food

function monitored _ _
New WARNING for Avandia: * Side effects: weight

patients must enroll into a risk gain’ heart failure, fluid
luati d mitigati :
evaluation and mitigation retention

strategy program in order to take

.’ iedication “) UPMC



Secretagogues

— _— .- - -\'_. .-I: 3
——— 1* i -
Amaryl 2.0 e
Glimeprada/Gluneperide :::,-.--C'

20 Tabletas/Tablets ¥ Aventis

Sulfonylureas (SU)
Meglitinides (Glinides)
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Sulfonylureas

 Amaryl (Glimepiride)  When to take: 1to 2
« Glucotrol (Glipizide) times a day with meals

» Micronase (Glyburide — Extended rejease
(Gly ) product: once daily 30

minutes before meal
* How they work:

- Stimulate beta cells of « Side effects: weight
the pancreas to release gain, upset stomach,
more insulin hypoglycemia, skin

rash (sulfa allergy)

Caution in renal disease (Amaryl and Micronase)

h » UPMC




* Prandin (Repaglinide)
 Starlix (Nateglinide)

* How they work:

— Stimulate beta cells of
the pancreas to release
more insulin

« When to take: 1 to 30
minutes before each
meal

« Side effects: weight
gain, hypoglycemia,
headache

h » UPMC



Starch Blockers

Alpha glucosidase inhibitors
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Alpha glucosidase Inhibitors

* Precose (Acarbose) * When to take:

* Glyset (Miglitol) — Three times a day with
first bite of meals

* How they work:

_ Block the breakdown of ~ —aeeffects: gas,

starch in the intestines a_bdom'na| pain and
— Slows the rise of blood diarrhea

glucose levels after

meals

h » UPMC



Incretin Based Therapies

Dome "y é
onulyza Rl
(saxaqliptin) 5,5z

Dipeptidyl Peptidase-4 (DPP-4) Inhibitors
GLP-1 Analogs
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http://www.google.com/imgres?imgurl=http://www.drugs-expert.com/wp-content/uploads/2010/05/Januvia.jpg&imgrefurl=http://www.drugs-expert.com/januvia-sitagliptin/&usg=__FUAhNaGKv2FC1iAKY9BPkClwdGk=&h=876&w=1181&sz=491&hl=en&start=9&zoom=1&tbnid=Ld_t3Nbb9HDjqM:&tbnh=111&tbnw=150&prev=/images?q=januvia+and+onglyza&hl=en&safe=active&sa=X&tbo=1&tbs=isch:1&itbs=1
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http://www.google.com/imgres?imgurl=http://www.inpharm.com/sites/default/files/imagecache/news_full/Victoza.jpeg&imgrefurl=http://www.inpharm.com/news/novo-challenge-nice-victoza-guidance&usg=__5yPFIZK13yHa-MV1e0-qUx8SeIs=&h=302&w=502&sz=16&hl=en&start=12&itbs=1&tbnid=pDqFTUWyzSWo4M:&tbnh=78&tbnw=130&prev=/images?q=victoza&hl=en&sa=X&tbo=1&tbs=isch:1
http://www.google.com/imgres?imgurl=http://www.freebeeforeignpharmacy.com/pharmacy-drugs-blog/wp-content/uploads/2009/08/buy-onglyza-online-300x181.jpg&imgrefurl=http://www.freebeeforeignpharmacy.com/pharmacy-drugs-blog/why-wont-onglyza-compete-with-januvia-on-price/&usg=__MsTfyVIFShXw4Sr9EHkFzxYW7AQ=&h=181&w=300&sz=16&hl=en&start=2&zoom=1&tbnid=vmI0f92AutrsRM:&tbnh=70&tbnw=116&prev=/images?q=januvia+and+onglyza&hl=en&safe=active&sa=X&tbo=1&tbs=isch:1&itbs=1

DPP-4 Inhibitors

* Onglyza (Saxagliptin)  When to take: once a

« Januvia (Sitagliptin) day with or without
food

— Smaller dose In renal
disease
* How they work:

* |Inhibits the breakdown

of hormones (GLP-1) * Side effects: (very

which in turn increases minimal) sore thr_oat,
insulin secretion and runny nose, respiratory
decreases glucose infection, pancreatitis
production
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GLP-1 Analogs

« Byetta (Exenatide) * When to take:
 Victoza (Liraglutide) — Byetta: twice a day, 1
hour prior to meal

— Victoza: once a day no

« How they work: specific time

— Increases insulin secretion
(in the presence of glucose)
by mimicking the body’s . - :
natural hormones Side effects._ _

— Slows down motility of nausea/vomltlng,
stomach, turns off appetite Weight loSS,

hypoglycemia, and

Byetta —caution with

renal disease‘)J UPMC




Symlin (Pramlintide acetate)

« Can be used in patients
with Type 1 and Type 2
Diabetes in combination
with insulin, metformin and
sulfonylurea

* How it works:

— Amylin analog — slows down
motility of stomach, turns off
appetite, and stops liver
production of glucose

Administer as a
subcutaneous injection with
meals

— Do NOT mix in same syringe
as insulin

Side effects:

nausea/vomiting,
hypoglycemia, weight loss




Insulin Therapy for Type 2 Diabetes

« Most patients may need one injection per day
without any diabetes pllls

e Some patients may need one injection in the
evening in combination with diabetes pills

« Occasionally, diabetes pills quit working, and
patients will start to need two injections a day of 2
different types of insulin

— Patients may progress similarly to patients with Type 1
Diabetes, at this point R

Lantus

rONA, petgay
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Review: How Diabetes Pills Work in the Body

Decreases your
appefi‘\'e’. BYZTTO:

Symlin su

Amylin and GLP-1 work by:
slowing down the stomach so
sugar doesn’t get into blood
TOO FAST,; Signals the brain
to turn off appetite; Keeps the
liver from making too much
sugar

Carbohydrates digested in
stomach and turned into

gar

* Intestines release GLP-1

Supplement GLP-1:

Byetta OR increase

GLP-1: Januvia,
Onglyza

Slow absorption of

sugar info the blood

stream: Precose,
Glyset, Byetta, Symlin,

Pancreas releases insulin
and amylin when there is
sugar in the blood

Decrease sugar
production from
liver: Glucophage,
Byetta, Symlin,
Januvia, Onglyza

Extra amounts of insulin tell
the liver to stop producing
sugar

Increase the use of
blood sugar by your
muscles: Actos,
Avandia,
Glucophage

uscle Fibre
Epimysium

y
2 /
/J -

Perimysium

Insulin helps take the sugar
from the blood stream into

Supplement Insulin: |
All insulin products

supplemen‘r'
Amylin: Symlin Increase insulin
pr‘oduc’rioni
Glucotrol, Amaryl,
Glynase, Glipizide,
Glyburide,
Micronase
Prandin, Starlix

» UPMC
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Medication Safety

Check your blood sugar and keep a log
« Take your drugs exactly as prescribed
 Listen to your body

« Don’t use other people’s medications

« Tell your doctor about everything you are taking
— Including OTC, herbs, supplements, and vitamins

 If you take alternative therapies, NEVER stop your
regular diabetes medicines prescribed by your
doctor
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« Type 1 Diabetes — pancreas does not produce enough
Insulin

« Type 2 Diabetes - the body cannot use the insulin that is
produced and/or it is not producing enough insulin

« There are different treatment options for patients with Type
1 and Type 2 Diabetes
— Insulin therapy = necessity for ALL patients with Type 1 Diabetes

— Medication selection for patients with Type 2 Diabetes is dependent
upon: disease severity, blood glucose levels, other medicines taken

 QOral diabetes medicines include:

— Metformin, Insulin sensitizers, Secretagogues, Incretin-based
therapy, Starch blocking agents

Check blood sugar levels frequently

n‘iedicines exactly as prescribed!!! o UPMC




References

* American Diabetes Association. Position Statement. “Diagnosis and Classification of
Diabetes Mellitus” Diabetes Care.2011;34(Suppl 1):S62-S69.

» Fravel MA, McDanel DL, Ross MB, et al. Special considerations for treatment of type 2
diabetes mellitus in the elderly. Am J Health-Syst Pharm. 2011;68:500-509.

+ Handelsman Y, Mechanick JI, Blonde L, et al. American Association of Clinical
Endocrinologists Medical Guidelines for Clinical Practice for Developing a Diabetes
Mellitus Comprehensive Care Plan. Endocr Pract.2011;17(Suppl 2).

«  “What are my options”. Living with Diabetes. November 20, 2009. American Diabetes
Association. September 12, 2011. <http://www.diabetes.org/living-with-diabetes/treatment-
and-care/medication/oral-medications/what-are-my-options.html>

* Rodbard HW, Jellinger PS, Davidson JA, et al. Statement by an American Association of
Clinical Endrocrinologists/ American College of Endocrinology Consensus Panel on Type 2
Diabetes Mellitus: An Algorithm for Glycemic Control. Endocr Pract 2009;15(6):540-559.




