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Learning Objectives:

1. Outline general concepts of safe and effective medication management.

2. Discuss common herbal and over-the-counter products that can influence diabetes.

3. Explain the use and impact of insulin in diabetes care.

4. Describe each diabetes medication class including diabetes benefit, administration, and

common side effects.

Methods of teaching in this class:

1. Reference handout available to all attendees for during and post-class use
Question and answer opportunities throughout the class
Discussing based interactive learning

Opportunities for medication demonstration and hands-on learning

A

PowerPoint visual aid presentation
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The American Diabetes Association Recognizes
this education service as meeting the National
Standards for Diabetes Self-Management
Education

If you have any concerns about the diabetes
education you receive

please call
1-888-232-0822

or

write
American Diabetes Association
Director, Education Recognition Program
1701 North Beauregard Street
Alexandria, VA 22311

Refer to ID# 002876

AgAmerican Diabetes Association.

Cure *» Care » Commitment®
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Introduction to Diabetes

Discussion

What do you know and have learned about diabetes?

Diabetes, also known as diabetes mellitus, is a condition that causes your body to produce high
blood glucose (sugar) levels. When you have diabetes, either your body does not make enough
insulin, or it is not able to use enough of its own insulin to break down sugar due to insensitivity.
If diabetes is left untreated or not managed well, many health complications can occur ranging
from nerve pain to organ failure.

Blood sugar levels can be directly influenced by eating carbohydrates and insulin productivity or
indirectly through different organs in the body. When medication is used to impact blood sugar
levels, we target either lowering carbohydrate intake, insulin production and use, and/or the
organs involved with blood sugar regulation. Medications should not be a replacement for a
healthy diet and exercise but should be used together for a greater diabetes control.

The diagram below shows the different organs in the body that help regulate blood sugar:

Insulin Resistance g Muscle
: : Decreased Peripheral
RRCET T T TP R \ Glucose Uptake
Liver Adipose Tissue
Increased hepatic glucose Lipotoxicity

output \ /
Brain

CNS Dysfunction

Kidney
Increased Glucose
Reabsorption

Beta Cells \

Failure Gl Tract
Incretin Deficiency and
Resistance
frmmmmmssmnnsessmenes : Alpha Cells
Pancreas Increased Glucagon
Dysfunction Secretion

Image from https:/physicianassistant.theclinics.com/article/S2405-7991%2819%2930100-8/fulltext.
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Diabetes Monitoring

Diabetes care and medications are monitored through using a hemoglobin A1C which gives
about a three-month average for a person’s blood sugar level. Most common A1C goals are 6.5-
7%, however, talk with your provider on your personal A1C goal. Medications are researched on
how much they affect the A1C level.

The table below shows the average blood sugar level for the three months prior to receiving the
corresponding A1C level:

Hemoglobin Alc Average blood sugar (mg/dL)
6% 126
7% 154
8% 183
9% 212
10% 240
11% 269
12% 298

Monitoring can also be done through direct, snapshot measurement using a lab, self-monitoring
fingerstick blood glucose meter, or a continuous glucose monitor. The most common goals for
blood sugar are 80-130 mg/dL before meals (fasting) and less than 180 mg/dL two hours after a
meal.

Continuous Glucose Monitoring (CGM) is real-time blood glucose monitoring that measure
interstitial fluid just below the skin. Sensors are typically good for 15 days. These are available
via prescription and over-the-counter (OTC). Web-based applications are available for use for
you and your provider for real-time monitoring and management. Goals for using a continuous
glucose monitor should be 70% or more for time in range. CGM monitoring also provides an
estimated hemoglobin A1C called a Glucose Management Indicator (GMI) that is more accurate
the more the sensor is worn and active.

Medications may also require monitoring for kidney and liver function to determine safety and
dosing.
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Hypoglycemia (Low Blood Sugar)
Preventing Hypoglycemia

= Hypoglycemia is when blood sugar is too low, usually less than 70 mg/dL.

= Consistency is key in diet, behavior, and medication use

= Eat small meals throughout the day

= Don’t skip meals or go long periods without food

= Take medications at the same time each day as prescribed

= Exercise regularly if possible

= Plan for changes in your daily routine (trips, lab tests, etc.)

= Ifpossible, use the same pharmacy to fill medications and get over-the-counter products

= Beware of herbal or natural preparations (can significantly affect patients with diabetes
and interact with some medications)

= [ftaking acarbose (Precose®) or miglitol (Glyset®), low blood sugar should be treated
with dextrose containing products (glucose tablets or glucose gel) not sucrose (table sugar
found in candy)

= Record the time of day, blood sugar level, and any potential causes when you have a low
blood sugar episode

Treating Hypoglycemia

Discussion

What do you think are some things you can take to quickly raise your blood sugar?

= [fyou can eat and swallow, eat 15 grams of fast-acting carbohydrates (half cup of juice or
regular soda, 3-4 glucose tablets, or 6-7 hard candies) and check blood sugar again in 15
minutes. Repeat if blood sugar is still low.

= Glucagon should be used in the event someone cannot swallow, such as when someone
goes unconscious with low blood sugar

= Ifyou use insulin or have persisted low blood sugars, ask your provider if you should
have glucagon in the event of an emergency.

= Glucagon is a hormone that is naturally released in the body because of hypoglycemia, or
low blood sugar. We can also use glucagon as a rescue injection or nasal spray for
hypoglycemia. If your blood sugar drops so low that you lose consciousness or can’t
swallow, you need glucagon. Make sure your family, friends, or co-workers know about
glucagon in case they need to use it because you may not be able to use it yourself (see
Appendix: Glucagon for more information about glucagon).
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General Medication Management Concepts

= Never take anyone else’s medication (or any other kind of medication), insulin, or give
anyone your medication

= Learn the name of your medication, dose, and how often you take it

= Always keep an up-to-date medication list on you, especially when traveling

= Try to keep your prescriptions in one place so your pharmacist can review your
medications accurately

=  Women who are pregnant, lactating, or planning to become pregnant, should be sure to
talk with their provider and pharmacist so that medications can be adjusted or
discontinued. Several diabetes medications should not be used during pregnancy or
lactation.

= [t is important to take your medication exactly as prescribed, not only when you think
your blood sugar is high.

= Try to take your medications at the same time each day.

Care and Storage of Medications

= Store medications in plain sight, close to where you will take them. (But keep them away
from kids!)

= Most oral medications should be stored at room temperature. Some injectable
medications need to be stored in the fridge until they are being used. Ask your pharmacist
about your medications’ specific storage requirements.

= Keep medications somewhere that will not change temperature or humidity

= Never use medications after the expiration date or if the medication is discolored

Remembering to take your medication

Discussion

What are some strategies you use to remind yourself of tasks that need to be done?

Sometimes the hardest thing to do is to keep from forgetting to take your medications, especially
with multiple medications that have different frequencies such as once, twice, or three times
daily. If you find yourself missing the same dose often, talk with your doctor and/or pharmacist
for suggestions. Sometimes there may be a different medication available whose dosing time
may work better for you. Below are some strategies to help you to remember to take your
medications:

1. Set a daily routine. Try to take your medications at the same time and place every day to
help you create a routine. Make sure to check the medication label to see if you need to
take your medications at a certain time. Some people find it easier to remember to take
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their medication if it’s at the same time as another routine activity such as brushing your
teeth or pouring your coffee.

2. Use sticky notes. Using sticky notes in places that you often go to is an easy way to set
reminders to take your medications!

3. Set up a pillbox or other type of medication organizer. Some pillboxes have
compartments for multiple doses per day. This could be useful if you have a busy
schedule and can’t remember if you took your morning dose or not.

4. Set an alarm, use a calendar, or use an app on your phone. Set an alarm clock in your
house, on your watch, or on your phone to help remind you to take your medication.
There are also apps that can be used to help remind yourself to take your medicine. It
may be helpful to use a calendar to mark off when you’ve taken your medication each
day.

5. Prescription Synchronization. Talk to your pharmacist about scheduling medicine refills
at the same time. Sometimes it might take a few months to get all your medications on
the same schedule. Once your medications are on the same schedule, this could lower the
number of trips to the pharmacy and help prevent being without your medication. It is
also advisable to have all your current prescriptions filled at the same pharmacy to
prevent confusion.

What if you miss a dose of medication?

= [fitis a once-a-day medication and there is more than 12 hours until your next dose, go
ahead and take your medication. If there is less than 12 hours, skip the dose and take your
next dose at your normal time.

= [fitis a twice-a-day medication and there is less than 6 hours until your next dose, skip
the dose and take your next dose at the normal time.

= For medications taken more than two times a day, skip the missed dose unless you
remember about it within an hour of your normal time.

= Do not double up on your medication, even if you missed the previous dose.

If you have questions about a missed dose or any other questions concerning your medication,
call your pharmacist or doctor.

Quiz Yourself

Let’s say you take a twice-daily tablet every day at 8:00 AM and 8:00 PM. One day, you look
in your pill box and notice you missed your morning dose and now it’s 1:00 PM. What do you
do?
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Traveling with Medications and Medical Devices

With appropriate planning, you will still be able to travel and visit family and friends. Before
leaving for your vacation, it is always a good idea to discuss your plans with your doctor, so you
will have proper documentation and medications needed for your trip.

Before your trip:

Meet with your doctor to ensure your diabetes is in good control. If you are traveling out
of the country, your doctor may suggest you get more vaccines. It is usually best to meet
with your doctor at least one month before you leave.

Ask your doctor to write a letter explaining your diabetes treatment. This letter should
include a full list of medications you are taking and health conditions. Phone numbers for
your doctors and pharmacy should be included as well.

Packing for your trip:

Medications should be kept in your carry-on bag. Unfortunately, sometimes checked
luggage can get lost while traveling so it is always a good idea to keep your medications
in your carry-on.

Keep medications especially insulin out of a car trunk to avoid extreme heat and do not
leave inside the car for extended periods of time.

Put liquid medications in a plastic bag first. If luggage is thrown around, this will protect
your clothing and other belongings from medicine.

Keep medications in original labeled prescription container. This could help prevent
future problems with security, especially with syringes and insulin pens.

Always pack extra medication. A good rule of thumb is pack twice as much as you think
you’ll need.

At the airport, tell the TSA agent:

If you have diabetes and are traveling with diabetic supplies.

If you are wearing an insulin pump or any other medical device such as a defibrillator.
You can ask for a “hand check” on the insulin pump, so that is does not go through the
detector system and malfunction.

Other things to consider when traveling:

If you use insulin and will be traveling across time zones, check with your doctor about
how you should continue taking your insulin.

Try to keep a few snacks handy while traveling. In case of an emergency, you should
always try to be prepared.

Check the rules for other countries you are traveling to. Their rules might be different
than the United States.

Wear comfortable shoes and NEVER go barefoot. Continue to check your feet daily.

Checking your blood sugar is just as important when traveling as it is at home!
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Herbal and Dietary Supplements

While natural products, herbals, homeopathic medications, or dietary supplements may seem
harmless by their name, they have the potential to cause serious problems. Therefore, it is
necessary that you speak with a pharmacist or physician before you take anything else.

= These supplements are not regulated by the Food and Drug Administration (FDA), and
therefore, manufacturers do not have to prove that their product is effective and safe
before it goes on the market.

= Many natural products or herbs have similar effects to our medicines for diabetes.

=  Many of these have not had long-term studies done to prove their effects. Therefore, the
safety and efficacy presented in the Appendix may seem vague, but definitive
conclusions cannot be determined.

= Look for “USP” gold seal of approval on dietary and herbal supplements for the highest
quality supplements

= After talking to your doctor and pharmacist, monitor your blood sugar closely after
starting an herbal or dietary supplement.

Active Learning

Look in the Appendix: Herbal and Dietary Supplements Table and pick one herbal and
dietary supplement to discuss its safety and efficacy.

The Appendix: Herbal and Dietary Supplements Table page can be used to find safety and
efficacy information on individual supplements.
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Over-the Counter Medications

Over-the-Counter Medications, or OTC’s, can be very confusing at times because they have been
shown safe and effective, but this may not be true for everybody or in conjunction with other
medications. It is best to discuss which OTC product is best for you with your pharmacist, who
knows your prescription medications.

It is important that you pay attention to the active ingredients in each product you purchase.
Many products contain multiple ingredients, and it is easy to take duplicate medications or
cause a drug interaction.

Before purchasing an OTC medication, talk with the pharmacist about your symptoms and any
medical conditions you may have. This will help make sure you get the most correct and safe
medication for your symptoms. Always monitor blood sugar closely if you ever begin taking an
OTC medication.

In general, use caution if taking around the clock for 7 or more days. If it is needed for
longer, then you should call your doctor.

Avoid using liquid OTC medications. Most contain sugar that can cause high blood sugar levels.

Active Learning

Let’s say you take Tylenol (acetaminophen) at 500 mg four times daily for pain. You start
to get some cold symptoms and want to get an over-the-counter cough and cold medicine at
the pharmacy. The label for the active ingredients is shown below:

Drug Facts
Active ingredlents ﬁn each Uqwl:ap) Purpose

Phenylephrine HOISmg ... O ——— . Nasal decongestant

The directions state to take 2 capsules four times daily as needed. If you take the full dose,
would you be over the max dose for acetaminophen in a single day? Go to Appendix: Over-
the-counter (OTC) Medications Table to find the max dose for acetaminophen.

The Appendix: Over-the-counter (OTC) Medications Table page can give you information
about max dosing and precautions in taking certain medications with diabetes.
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Diabetes Medications
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Insulin

Insulin is a hormone that is responsible for the regulation of blood sugar levels. It is produced,
stored, and released by the beta cells of the pancreas. It helps your body use the sugar (glucose)
you get from the foods you eat. Insulin attaches itself to the outside of most body cells and
allows sugar to enter those cells. This lowers the amount of sugar in the blood.

How does insulin work?

Insulin’s main role is to get the sugar from the bloodstream into your cells in your body to help
regulate normal activity and give you energy. Insulin injections are used to mimic the body’s
natural insulin production and release, control blood sugar levels around the clock, and limit the
potential for low blood sugar (hypoglycemic) events.

In diabetes, there is either not enough insulin or the insulin doesn’t work as well to attach to the
outside of the cell. If sugar from the blood does not enter the cells, fat is broken down which
leads to the production of sugar (gluconeogenesis) and higher blood sugar levels.

Insulin is released in two ways:
1. Prandial release (mealtime insulin): insulin released because of high blood sugar levels
from food intake.
2. Basal release (long-acting insulin): insulin that is continuously released at low levels in
response to sugar released by the liver.

- Endogenous insulin Prandial insulin This is the natural rhythm of

§ insulin, so when we use insulin
£ \ for treatment, we want to mimic
= this process.

= Basal insulin

172}

=

J \

6 AM 12 PM 6 PM 12 AM
Time of day

e Patients with Type I diabetes require insulin injections every day. Missing a dose could
result in serious complications.

e Ifaperson has Type II diabetes for many years, many will eventually require insulin
therapy of some form. This is due to the natural progression of the disease and may be
delayed by proper blood sugar control and lifestyle changes. However, it is not
punishment for failing exercise and diet.
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AIC Benefit Side Effects

Hypoglycemia (low blood sugar)
Weight Gain
Very rare allergic reactions (<1%)

0.9-1.2% or More

Delivery systems available for insulin

Insulin Pump Insulin Pen Vial and Syringe

Storage of insulin
e Refrigerate unopened vials and pens. Do not freeze.
e The vial or pen currently in use should be kept at room temperature (see pages 27-29 for
how long insulin is good for at room temperature)
e Avoid hot or extreme cold temperatures, lots of humidity and direct sunlight.

Syringes and Needles
e Different sizes of syringes are available.
e Very fine and short needles may be less painful to use. The larger the gauge, the finer the
needle
Ex. 27G is finer than a 21G
Most insulin needles are between 27 and 32 gauge and 4 to 8§ mm long
Do NOT re-use needles due to risk of infection and dulling of needles.
If you use Humulin R U-500 (500 units per mL), make sure you are using the correct U-
500 syringes that have a green cap.

Needle disposal
You can help prevent injury, illness, and pollution by following some simple steps when you
dispose of the sharp objects and contaminated materials you use in your home.

You should place needles, syringes, lancets, and other sharp objects in a hard plastic or
metal container with a screw-on or tightly secured lid.
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Many containers found in the household will do, or you may purchase containers especially for
the disposal of medical waste sharps. Thick plastic or metal containers such as liquid detergent
bottles or metal coffee cans will work. Do not use thin plastic containers such as water
bottles, or milk jugs. Be sure to separate bottles indicated for needle disposal away from those
that are still being used for their original use to prevent mixing up which bottle(s) is/are used for
needle disposal. Before discarding a container, be sure to reinforce the lid with a heavy-duty
tape. Do not put sharp objects in any container you plan to recycle or return to a store, and
do not use a clear or glass container. Finally, make sure all containers with sharp items are
kept out of reach of children and pets.

In addition, it is recommended to place soiled bandages, disposable sheets, and medical gloves in
a securely fastened plastic bag before being placed in the garbage can with your other trash.

Quiz Yourself

Which of the following would be an appropriate container to discard needles? Select all that
apply.

A. Metal coffee can with a screw on lid

B. Clear, glass container

C. Red sharps container

D. Milk jug with the opening covered with tape

Inspecting Insulin Before Use
Check the expiration date before use.
Inspect the vial and look at the consistency of the insulin.
If your insulin should be clear but is cloudy looking, discard the vial.
Do not use insulin if:
o You see lumps in it that float or stick to the side of the vial
o Ifthe insulin looks “stringy” in appearance
o Ifitis hard to mix when gently rolled in your hands
e Do NOT shake vials. Instead, roll in the palm of your hands.
e (Clear insulin is a solution (it requires no “rolling”).
e Injecting room temperature insulin is more comfortable than injecting chilled insulin and
may cause less skin irritation.

Insulin Injection Sites

Insulin Administration

1. Wash your hands. )
2. Insulin needs injected into the subcutaneous tissue (fat igmlc oo (]
layer just under the skin). Choose a site for injection: q e e
o Stomach Gl | S ]
o Upper arm i
o Upper outer thigh
o Buttocks
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3. Clean the injection site area of the skin and
wipe the top of the vial with an alcohol swab.
4. If using an insulin pen:

o Attach a pen needle to the pen and remove

the cap.

o Dial up 2 units if this is the first time using the pen and press the button without
injecting to prime the pen.
o Dial up to your dose.

5. Ifusing a syringe:

o Inject an equal volume of air into the vial that is going to be taken out to prevent
negative pressure in vial.
o Try to remove all bubbles in the syringe by gently tapping on syringe.

6. To inject the insulin, gently pinch a 2-inch portion of skin and fat between your thumb
and first finger. Insert the needle all the way at a 90-degree angle (or 45 degrees if patient
is thin).

o Ifusing a syringe, inject insulin and remove needle slowly.
o Ifusing insulin pen, inject insulin and count 5-10 seconds before removing.

7. Rotate places within an injection area to prevent scars or nodule formation.

Note: Injection sites are NOT the
same absorption. These are listed in
fastest to slowest rates of absorption.

Knowing your insulin terms

Each type of insulin has its own onset, peak, duration of action, and concentration
Onset= how quickly they work
Peak=how long it takes for the insulin to achieve maximum impact
Duration= how long it works in the body
Concentration= how many units of insulin are in 1 milliliter (mL) of solution

Updated March 2026, Page 18



Types of Insulin

Rapid/Short Acting

» Ex. Novolog (insulin aspart), Humalog
(insulin lispro)

* Onset: 15-30 minutes

* Peak: 1-3 hours

Intermediate Acting
* Ex. Humulin N, Novolin N (insulin NPH)

* Onset: 1-2 hours
e Peak: 4-12 hours
e Duration: 12-14 hours

* Duration: About 5 hours

* Milky-white appearance
* Take just before meals

Long Acting Pre-Mixed Insulin
» Ex. Lantus (insulin glargine), Tresiba * Ex. Novolin 70/30, Humulin 50/50
(insulin degludec) + Short acting with a long-acting insulin
* Onset: 2-6 hours * Milky white when mixed
* Peak: None

* Onset, peak, and duration has both put
together

* Duration: About 24 hours

The Appendix illustrates a table separate by the types of insulin including each specific insulin
name, onset, peak, duration, appearance, and how long they can be at room temperature.

Active Learning

With using insulin pen injection delivery devices, which insulins could you use together to
try and mimic the natural insulin rhythm shown below? Go to Appendix: Types of Insulin
Table to come up with your answer.

Endogenousinsulin Prandial insulin

\

Basal insulin

\

12 AM

Insulin amount

h Y

6 AM 12 PM 6 PM
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Amylin Mimetic (Pramlintide)

Medication(s) in this
class

How it works

A1C and blood glucose
benefit

e Pramlintide (Symlin®)

* Symlin Pen 60:
1,500 mcg/1.5 mL

* Symlin Pen 120:
2,700 mcg/2.7 mL

* Synthetic version of
amylin, a hormone
that is made in the
pancreas

* Works by slowing
stomach emptying,
blocking sugar release
from the liver, and
lowering appetite

» Lowers Alc by 0.5-
0.7%

 Helps with lowering
post prandial (after
meal) blood sugar

—[ Side effects to be aware of

* Nausea

» Headache

* Loss of appetite
* Stomach pain

* Anorexia

—[ How to take it

]

J

with insulin

 Subcutaneous (under the skin) injection either in the thigh or stomach
separated from insulin injection by 2 inches
* Given with mealtime insulin, but as a separate injection and never mixed

—[ Warnings

]

J

 Severe low blood sugar (hypoglycemia) may occur 3 hours after dose
* Women should not use this if they believe they may be pregnant
* Contraindicated in gastroparesis

Other information:

e Can be used in Type 1 and Type 2 diabetes, but has a different dose
e Does not take the place of insulin

e May lower the effectiveness of other medications including antibiotics, birth control, and

pain relievers, so check with your pharmacist if you might experience these drug

Interactions

e Refrigerate unopened vials, and opened vials may be kept at room temperature for up to

28 days
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Medications for Type 2 Diabetes

While insulin and amylin mimetics can be used in Type 1 and Type 2 diabetes. The medications
in this handout from here on are solely dedicated to use in Type 2 diabetes. Studies for some of
these next medication classes have been done for Type 1 diabetes, but no evidence for efficacy
and safety have been established.

These medications are not insulin taken by mouth or other means of direct insulin use, but rather
target organs and mechanisms in our body that influence blood sugar control, as previously
shown.

Insulin secretion Glucagon secretion
A Sulfonyureas " VlIncretins
A Meglitinides ¥ Amylin
GI A Incretins

it etine Appet'rte control
a glucosidase oy
inhibitors Amylin
Amylin
Bile acid
sequestrant
Hepatic :
Iucos -'
_g_ Glucose
output T
¢ Metformin reabsorption
WV Thiazolidinediones . T WSGLT2 inhibitors

_Lipotoxicity
Thiazolidinediones Glucose uptake and

Salicylates utilization
A Thiazolidinediones
A Metformin

A prescription is required to obtain these medications. It is preferred to have all prescriptions
generated from the same pharmacy, if possible. This way your pharmacist can review drug
interactions that can occur with these medications.

It is still important that you continue to follow to your dietary recommendations, your

regular exercise program, and regular testing of blood sugar even though you are taking
medicine for diabetes.
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Biguanides (Metformin)

* Metformin ER
* 500, 750, and 1000
mg ER
* Metformin oral
solution (Riomet®)
* 500 mg/5 mL

* Decreases the
intestine’s absorption
of sugar

* Increases our body's
sensitivity to insulin

Medication(s) in this How it works A1C and blood glucose
class benefit
* Metformin » Lowers the liver’s » Lowers Alc by 1-2%
* 500, 750, 850, and production of sugar
1000 mg  Helps with lowering

fasting blood sugar
levels

—

Side effects to be aware of

* Anemia

» Weight loss, but mostly weight neutral
* Nausea, vomiting, diarrhea, flatulence (gas)

 Unpleasant metallic taste

How to take it

—

]

J

» With or without food, but taking with food may help stomach side effects
* May be taken one to three times daily

Warnings

—

]

J

» Lactic acidosis is a rare, but serious, condition that can occur. It is more
common in patients with diabetes who have kidney disease, liver disease,
metabolic acidosis, heart failure, or over the age of 80 years. Seek
medical attention immediately if you experience malaise, weakness, slow
heart rate, shivers, muscle pain, shortness of breath, difficulty breathing,
fainting, or drowsiness while taking metformin.

* A major interaction can occur with metformin and injectable iodinated
contrast dye. This can cause kidney failure and lactic acidosis. Your
doctor may recommend that you temporarily stop your metformin 48
hours before your test and/or for 48 hours after your test.

Other information:

e Largely filtered by the kidneys, make sure to get labs before starting
e Does not cause hypoglycemia (low blood sugar) by itself

e Can lower triglycerides and vitamin B12, which you may consider supplementing with a

vitamin B12

e Metformin XR (Glucophage XR®) tablets and other extended release (SR, XL, XR, ER)

medications are made of a non-absorbable shell, which you may see in your stool.
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Sulfonylureas (Glyburide, Glipizide, Glimepiride)

Medication(s) in this How it works A1C and blood glucose
class benefit

* Glyburide * Stimulates the » Lowers A1C by 1-2%
« 1.25,2.5,and 5 mg pancreas to make

* Glipizide insulin « Helps with lowering
+2.5,5,and 10 mg * Causes the body to post prandial (after

« Glimepiride fﬁ:ﬁﬁﬁd better to 1Lrieal()1 and falstm%
. 1,2,and 4 mg ood sugar levels
{ Side effects to be aware of }

* Low blood sugar (hypoglycemia)
» Weight gain

* Headache

* Nausea

How to take it

—
s et

» Take 15-30 minutes before a meal
* Usually 1-2 times each day

Warnings }

—

* This class of medications are sulfa-type drugs. If you have a sulfa allergy,
this could cause an allergic reaction. It is important to discuss with your
doctor if you have ever experienced any type of an allergic reaction while
taking a sulfa drug (hives, swelling, difficulty breathing).

 Severe hypoglycemia may occur; risk may be increased by changes in
meal patterns, changes in physical activity levels, changes to co-
administered medications, and concomitant use with other antidiabetic
agents.

Other information:
e [Iftaking glyburide, use caution if you have lower kidney function.
e Decrease in function over time due to decline in beta cell function
e Glucotrol XL tablets and other extended release (SR, XL, XR, ER) medications are made
of a non-absorbable shell, which you may see in your stool.
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Meglitinides (Nateglinide, Repaglinide)

Medication(s) in this . A1C and blood glucose
class Llonparoiks benefit
* Nateglinide * Stimulates the » Lowers A1C by
« 60 and 120 mg pancreas to make 0.5- 1.5%
* Repaglinide insulin * Helps with lowering
« I mg post prandial (after
meal) blood sugar
levels
{ Side effects to be aware of }
* Low blood sugar (hypoglycemia)
* Weight gain
» Headache
* Nausea
{ How to take it }
* Take 15-30 minutes before a meal
* Nateglinide is taken 3 times daily
* Repaglinide is taken 2-4 times daily
{ Warnings }
» Severe hypoglycemia may occur; risk may be increased by changes in
meal patterns, changes in physical activity levels, changes to co-
administered medications, and concomitant use with other antidiabetic
agents.

Other information:
e This class is an option for those with a history of sulfa allergy instead of a sulfonylurea.
e Meglitinides should be used with caution in patients with liver problems.
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Quiz Yourself

1. True or false. It is important to exercise and maintain a healthy diet even when taking
diabetic medications.

2. What supplement can be taken with metformin to prevent deficiency in the future?
A. Vitamin D
B. Vitamin B12
C. Vitamin C
D. Iron

3. True or false. Taking metformin with food can reduce side effects of nausea, vomiting, and
diarrhea.

4. How are sulfonylureas (glimepiride, glyburide, glipizide) taken?
With the first bite of a meal

15 to 30 minutes before a meal

Bedtime

With or without food

SRl
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Thiazolidinediones (Pioglitazone)

Medication(s) in this . A1C and blood glucose
class Llonparoiks benefit :
* Pioglitazone (Actos®)  Helps fat and muscle » Lowers A1C by
« 15,30, and 45 mg cells use insulin to 0.5-1.4%
take Sugar lntO the . Helps Wlth lowering
cells better and post prandial (after
prev;&nts the liver from mea]) and fasting
making sugar. blood sugar levels
» Takes 8-12 weeks to
see impact on blood
sugar levels
{ Side effects to be aware of }

* Fluid retention (edema), which may cause weight gain
» Upper respiratory tract infections

» Headache

» Muscle aches

—

How to take it

—/

» With or without food at the same time each day
* Taken only once daily

—

]

Warnings |

* If you experience any rapid weight gain, edema, shortness of breath,
persistent nausea or vomiting, stomach pain, fatigue, anorexia, dark urine,
or jaundice please contact your healthcare provider immediately.

Other information:

Does not cause hypoglycemia when used alone

May improve your HDL cholesterol (good cholesterol) and lower triglycerides (fat in

blood that stores unused calories)

Use caution if you have congestive heart failure, liver disease, or active or a history of

bladder cancer
May cause ovulation in patients with polycystic ovary syndrome
Can cause you to have a higher risk of bone fractures.

Liver failure is a rare but serious side effect. Liver function tests are monitored before

beginning and periodically throughout the time on a TZD.
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Alpha-glucosidase Inhibitors (Acarbose, Miglitol)

Medication(s) in this How it works A1C and blood glucose
class benefit
* Acarbose (Precose®) * Delays carbohydrate * Lowers Alc by 0.5-
« 25,50, and 100 mg absorption in the 1%
« Miglitol (Glyset®) stomach * Helps with lowering
« 25,50, and 100 mg postprandial (after
T meal) blood sugar
levels
{ Side effects to be aware of }
* Flatulence (gas)
* Diarrhea
* Stomach pain
{ How to take it }

* Due to their mechanisms, take these medications with the first bite of
each meal

* Usually three times daily

Warnings }

—

* Hypoglycemia (low blood sugar) can happen when combined with other
diabetic medications (sulfonylureas, metformin, insulin, etc.)

* Elevated liver enzymes can occur but are reversible if medication is
stopped or dose is reduced.

Other information:
e [tis recommended that a form of oral glucose (tablets or gel) is available since these
drugs interfere with the digestion of sucrose.
e Do not use these medications if you have intestinal disorders or have kidney problems.
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Dipeptidyl peptidase-4 [DPP-4] Inhibitors (Januvia®, Onglyza®, Tradjenta®,

Alogliptin)

Medication(s) in this
class

How it works

A1C and blood glucose
benefit

» Sitagliptin (Januvia®)
* 25,50, and 100 mg

+ Saxagliptin
(Onglyza®)
* 2.5and 5 mg

* Linagliptin
(Tradjenta®)
* 5 mg tablets

* Alogliptin (Nesina®)
* 6.25,12.5, and 25

* Tricks our body into
thinking it’s eating,
causing the pancreas
to release more insulin
and the liver to slow
down the release of
glucagon

* Does this by blocking
the breakdown of
hormones called
incretins, which are

* Lowers Alc by 0.5-
0.8%

 Helps with lowering
postprandial (after
meal) blood sugar
levels

mg released throughout
the day, but more so
during meals
{ Side effects to be aware of }

» Headache

 Upper respiratory tract infections
* Peripheral edema (swelling of the hand or feet)
* Urinary tract infections

How to take it

—

—/

» With or without food at the same time each day

Warnings

—

]

)

* Reduced doses should be used in kidney impairment, except for Tradjenta

Other information:

e These medications should not be taken with GLP-1/GIP agonists (Ozempic, Trulicity,

Mounjaro, etc.) due to similarities in mechanism.
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Sodium Glucose Co-Transporter-2 [SGLT2] Inhibitors (Farxiga, Jardiance,
Invokana, Steglatro)

Medication(s) in this class How it works 2};3255;32% ¢
° Dapagliﬂozin (Farxiga®’ 5’ 10 mg) b Works in the kidneys ® LOWE:)I‘S Alc by
» Empagliflozin (Jardiance®, 10, 25 mg) gilt%rrei;gg;cli(g?é flrl(e):m %71'1 /o 0
« Canagliflozin (Invokana®, 100, 300 * Helps wit
magl;ag iflozin (Invokana g::ﬂig?i ore sugar ;O“t]'ermg ;
o . asting an
* Ertugliflozin (Steglatro®, 5, 15 mg) in the urine postp;ga ndial
* Bexagliflozin (Brenzavvy®, 20 mg) (after meal)
blood sugar
levels
{ Side effects to be aware of }

* Severe urinary tract and genital fungal infections
* Respiratory tract infections

* Increased urination

* Dizziness and lightheadedness

{ How to take it |
* Take in the morning with or without food
{ Warnings }

* Gangrene of the genital area is a rare, but serious, side effect. Symptoms
include pain in the genital area, pain in the lower stomach and buttocks,
blisters and/or skin rash in the genital area, and fever.

» Ketoacidosis can occur with this class of medications. Symptoms include
weakness, fatigue, respiratory distress, nausea, and stomach pain.

Other information:

Empagliflozin (Jardiance®), Dapagliflozin (Farxiga®), and Canagliflozin (Invokana®)
may be used in patients who have had stents placed, had a previous heart attack or stroke,
or have artery or vein diseases. Dapagliflozin (Farxiga®) and Empagliflozin
(Jardiance®) may also be used in Chronic Kidney Disease.

When taking this class of medications, you SHOULD have sugar in your urine. Be sure
to tell all healthcare providers before a urine test.

This class can affect your blood pressure. Make sure to drink plenty of fluids while on
these medications to decrease your risk of low blood pressure (hypotension).

Kidney function should be checked before starting and periodically thereafter. At

lower kidney function, these medications may not help as much for blood glucose
management, but will help with chronic kidney disease progression.
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Quiz Yourself

1. What are some side effects associated with pioglitazone? Select all that apply.
A. Headache
B. Increased urination
C. Weight gain/edema
D. Urinary tract infection

2. True or false: It takes 1 to 2 weeks for pioglitazone to have any effect on blood sugar
lowering.

3. True or false. If you are taking an SGLT-2 inhibitor (Farxiga, Jardiance, Invokana), it is
necessary to tell your provider before having a urine test done.

4. What other conditions besides diabetes can Farxiga and Jardiance be useful for? Select all

that apply.
Chronic kidney disease

Asthma
Cardiovascular (previous heart attack or stroke)
Hyperlipidemia (high cholesterol)

oS0 wp>
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Combination Oral Medications

Since many patients with diabetes are on multiple medications, some forms of drugs have been
combined to form one tablet. This makes it easier to take and lowers the possibility of forgetting
to take a dose of medication.

If you are taking one of these combination medications, be sure to understand each medicine that
is in the tablet for how it works, side effects to be aware of, and how to take it.

Brand Name

Generic Names

Medication Classes

Actoplus MET® Pioglitazone/metformin ~ TZD and Biguanide
Duetact® Pioglitazone/glimepiride = TZD and Sulfonylurea
Glucovance® Glyburide/metformin Sulfonylurea and Biguanide
Metaglip® Glipizide/metformin Sulfonylurea and Biguanide
Glyxambi® Empagliflozin/linagliptin ~ SGLT2 inhibitor and DPP-4 inhibitor
Invokamet XR® Canagliflozin/metformin =~ SGLT2 inhibitor and Biguanide
Invokamet® Canagliflozin/metformin ~ SGLT2 inhibitor and Biguanide
Janumet XR® Sitagliptin/metformin ER =~ DPP-4 inhibitor and Biguanide
Janumet® Sitagliptin/metformin DPP-4 inhibitor and Biguanide
Jentadueto® Linagliptin/metformin DPP-4 inhibitor and Biguanide
Jentadueto XR® Linagliptin/metformin DPP-4 inhibitor and Biguanide
Kazano® Alogliptin/metformin DPP-4 inhibitor and Biguanide
Kombiglyze XR® Saxagliptin/metformin DPP-4 inhibitor and Biguanide
Oseni® Alogliptin/pioglitazone DPP-4 inhibitor and TZD
PrandiMet® Repaglinide/metformin Meglitinide and Biguanide
Qtern® Dapagliflozin/saxagliptin = SGLT2 inhibitor and DPP-4 inhibitor
Steglujan® Ertugliflozin/sitagliptin SGLT2 inhibitor and DPP-4 inhibitor
Segluromet® Ertugliflozin/metformin ~ SGLT2 inhibitor and Biguanide
Synjardy® Empagliflozin/metformin ~ SGLT2 inhibitor and Biguanide
Synjardy XR® Empagliflozin/metformin = SGLT2 inhibitor and Biguanide

ER
Xigduo XR® Dapagliflozin/metformin ~ SGLT2 inhibitor and Biguanide

ER
Trijardy XR® Metformin/empagliflozin/ Biguanide, SGLT2 inhibitor, and DPP-4

linagliptin inhibitor
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Glucagon-like Peptide-1 [GLP-1] Agonists (Ozempic, Trulicity, Victoza, and

others)

Medication(s) in this
class

How it works

A1C and blood glucose
benefit

* Lixisenatide
(Adlyxin®)

* Exenatide (Byetta®)

* Liraglutide (Victoza®)

* Exenatide extended
release (Bydureon®)

* Dulaglutide
(Trulicity®)

* Improves the making
of insulin by the
pancreas

* Slows the making of
glucagon by the liver

» Lower appetite by
delaying stomach

emptying.

» Lowers Alc by 0.5-
1.8%

* Helps with lowering
fasting and
postprandial (after
meal) blood sugar
levels

» Semaglutide
(Ozempic®,
Rybelsus®)

Side effects to be aware of |

—

* Nausea, vomiting

* Diarrhea, constipation
* Dizziness

* Jittering

» Headache

How to take it }

—

* Injections should be given subcutaneously (just under the skin) in the
thigh, stomach, or upper arm

* Oral tablets should be taken first thing in the morning at least 30
minutes before other medications or food with 4 ounces of water

Warnings }

—

* Delaying stomach emptying can result in altered absorption of other
medications. For medications with a narrow therapeutic window, your
provider may watch lab results closely when started or during dose
changes.

* Do not use this class of medications if you have a personal or family
history of thyroid cancer.

Other information:
e These medications are not a substitute for insulin.
e Patients may see weight loss with the class of medication because these medications keep
food in the stomach longer, causing a “full feeling”.
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Two times a day injection

Byetta®
5Smcgand 10 mcg
prefilled pens

Injected 2 times daily, usually 1-60 minutes before breakfast and
dinner.

Synthetic version of a hormone found in the saliva of the Gila
monster.

Do not use in patients with kidney problems.

Keep in the refrigerator until use. Store the current pen at room
temperature. Throw away pen 30 days after opening.

May lower the effectiveness of your birth control. It is recommended
to take the birth control at least 1 hour before Byetta injection.

One time a day injection

Victoza® e Injected once daily any time of the day.
18 mg/3 mL e Keep in the refrigerator until use. Store the current pen at room
prefilled pens temperature. Throw away 30 days after opening the pen.

e Does not come with pen needles; will need separate

prescription

Adlyxin® e Injected once daily. Inject within 1 hour before the first meal of the
10 mcg/0.2 mL day, preferably the same meal each day. If you miss a dose, inject
and 20 mcg/0.2 within 1 hour before next meal.
mL pens e (lear, colorless solution.

Drink lots of water to avoid dehydration especially if any GI
symptoms.

May cause pancreatitis. If a severe constant stomach pain with or
without vomiting occurs, seek medical attention immediately.
Store unopened pen in the fridge protected from light. Opened pen
should be stored at room temperature up to 14 days after first use.

One time a week injection

Bydureon®

pen

Bydureon BCISE®
autoinjector

Injected once weekly any time of the day.

Keep in the refrigerator until preparing for use or expiration date.
Store current pen at room temperature for no more than 4 weeks.
Protect from light.

Store Bydureon BCISE flat (horizontal) in the refrigerator. Store
current pen at room temperature for no more than 4 weeks.
Protect from light and heat (store in temperatures below 86°F).
Does not come with pen needles; will need separate prescription
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Trulicity®

0.75, 1.5, 3, and
4.5 mg single dose
pens

Injected once weekly any time of the day.

Keep in the refrigerator until first use. Store current pen at room
temperature for up to 14 days.

Protect from light and heat (store in temperatures below 86°F).

Ozempic® 0.5 mg,
1 mg, and 2 mg
single dose pens

Injected once weekly any time of day

Keep in the refrigerator until first use. Store current pen at room
temperature or in the refrigerator for up to 56 days.

Protect from light and heat (store in temperatures below 86°F).
Missed dose: if more than 5 days since missed dose, skip and take on
regular day.

Once a day oral medication

Rybelsus®
3 mg, 7mgand 14
mg tablets

Taken once daily by mouth any time of the day.

Take at least 30 minutes before the first food, drink, or drugs of the
day.

Take with plain water only. Do not take with more than 4 ounces
(120 mL) of water.

If you miss a dose, skip your missed dose and take it as normal the
next day.

Store in a dry place away from moisture.

Do not take if you have a personal or family history of thyroid
cancer.

Active Learning

See at least one of the demo pens/devices for a GLP-1 agonist to see how it works.
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Combination injections: GLP-1 agonist plus long-acting insulin

These medications combine a long-acting insulin and a GLP-1 agonist in one injection.
Therefore, it saves you on the number of injections you need to give. However, adjusting the
dose can be difficult, as when you adjust one, you adjust both.

Medication

Notes

Soliqua® 100/33
prefilled 3 mL pen
(Insulin glargine and
lixisenatide)

100 units insulin
glargine per mL

33 mcg lixisenatide
per mL

Xultophy® 100/3.6
prefilled 3 mL pen
(Insulin
degludec/liraglutide)
100 units insulin
degludec per mL
3.6 mg liraglutide
per mL

Injected subcutaneously under the skin in the thigh, upper arm, or
stomach once daily.

Clear, colorless solution.

Side effects include low blood sugar, antibody development,
nausea, diarrhea, upper respiratory tract infection.

May cause pancreatitis. If a severe constant stomach pain with or
without vomiting occurs, seek medical attention immediately.
Store unopened pen in the fridge protected from light. Opened
pen should be stored at room temperature up to 14 days after first
use.

Injected subcutaneously under the skin in the thigh, upper arm, or
stomach once daily at the same time each day with or without
food.

Clear, colorless solution.

Do not use if you have a personal or family history of or active
thyroid cancer.

May cause pancreatitis. If a severe constant stomach pain with or
without vomiting occurs, seek medical attention immediately.
Side effects include antibody development, headache, diarrhea,
nausea, upper respiratory tract infections
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GLP-1/GIP agonist (Mounjaro)

Medication(s) in this How it works A1C and blood glucose
class benefit
* Tirzepatide * Improves the making * Lowers Alc by 1.8-
(Mounjaro®) of insulin by the 2.4%
25mg,5 pancreas * Helps with lowering
mg, 7.5 mg, * Slows the making of fasting and
10 mg, 12.5 glucagon by the liver postprandial (after
mg, 15 mg e [L.ower appetite by meal) blOOd sugar
delaying stomach levels
emptying.
{ Side effects to be aware of }
 Nausea, vomiting
* Diarrhea, constipation
* Decreased appetite
» Abdominal pain
{ How to take it }

* Injections should be given subcutaneously (just under the skin) in the
thigh, stomach, or upper arm

* Once weekly injection

Warnings }

—

* Delaying stomach emptying can result in altered absorption of other
medications. For medications with a narrow therapeutic window, your
provider may watch lab results closely when started or during dose
changes.

* Do not use this class of medications if you have a personal or family
history of thyroid cancer

Other information:
e In addition to GLP-1, this medication targets Glucose-dependent insulinotropic
polypeptide (GIP).
e Concomitant use with an insulin may increase the risk of hypoglycemia, including severe
hypoglycemia. Reducing dose of insulin may be necessary during the start or dose
increase of this medication.
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Drug Interactions

We have already discussed many types of drugs used in the control of blood sugar in a patient
with diabetes. We must also be aware of the possibility of drug interactions with these drugs.

The pharmacist teaching this class has information on interactions for these medications. If you
would like to review your medications for an interaction review, please speak with the
pharmacist.

Many medications can have the potential to raise or lower blood sugar levels. It is important to
notify each of your healthcare providers that you have diabetes. Your pharmacist can also help
identify any new medications that may affect your blood sugar levels. A change in your diabetes
medication dose may be necessary.

Example: Corticosteroids (ex. prednisone), which are used in asthma, arthritis, rashes, etc., may
raise your blood sugar levels.

It is important to pay close attention to your blood sugar levels whenever you start a new
medication!

Overview of Statins

Hyperlipidemia, also known as high cholesterol, is commonly associated with diabetes and it is
encouraged for many patients with diabetes to start a statin medication. Cholesterol is normally
divided into LDL which is known as the “bad cholesterol” and the target of statin medications
and HDL known as the “good cholesterol”. Lowering the LDL has been shown to significantly
reduce heart attacks and strokes. While a low cholesterol level is the goal for many patients, the
main reason to take a statin medication is to reduce the chances of heart attack and stroke
which patients with diabetes are at increased risk of.

Other risks factors for heart attacks and strokes include smoking tobacco, high blood pressure,
past episode of heart attack or stroke and being over the age of 60. Having multiple of these
risk factors can determine if you need to be on a higher intensity statin to reduce your risk.
Statin intensity means how effective is a statin at lowering LDL, with high intensity statins
lowering your LDL by over 50% of your baseline and moderate intensity lowering you LDL by
around 30-49%.
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Common Misconceptions with Statins

Myalgia, or muscle pain, can occur while on a statin, but the risk of these myalgias is not the
same for every statin and because one statin causes muscle pain doesn’t mean a different one
will. There are also some herbal and dietary supplements available that may help with reducing
myalgia caused by a statin discussed in the herbal/supplement section.

While statins can potentially damage the liver, normally this does not happen suddenly and can
take a long time to negatively affect the liver. Before actual liver damage occurs, severe side
effects such as very painful muscle aches and dark color urine are experienced first and are rare
but serious side effects of statins.

It is known that statins can raise the blood sugar in the body slightly, but the benefit of reducing
heart attacks and strokes normally outweigh this risk.

Table of all statin medications and their effects:

Medication Statin Intensity LDL Reduction Risk of Muscle Pain
Rosuvastatin (Crestor) Moderate to high >/=50% Low
Atorvastatin (Lipitor) Moderate to high >/=50% Moderate
Pravastatin (Pravachol) | Low to Moderate 30-49% Low
Simvastatin (Zocor) Low to Moderate 30-49% Moderate
Pitavastatin (Livalo) Low to Moderate 30-49% Moderate
Fluvastatin (Lescol) Low to Moderate 30-49% Moderate
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Appendix

Glucagon

Glucagon is a hormone that is naturally released in the body because of hypoglycemia, or low
blood sugar. We can also use glucagon as a rescue injection or nasal spray for hypoglycemia. If
your blood sugar drops so low that you lose consciousness or can’t swallow, you need glucagon.
Make sure your family, friends, or co-workers know about glucagon in case they need to use it
because you may not be able to use it yourself.

Availability
Glucagon is an emergency drug that is given as an injection to raise the blood sugar level. It is
only given when a severe insulin reaction or hypoglycemic coma occurs. Glucagon is available
in two forms as a rescue medication for hypoglycemia (low blood sugar):

e Glucagon vial or kit for injecting

e Bagsimi for nasal spray
All forms of glucagon require a prescription. Be sure to ask the pharmacist about how to use the
medication before picking it up at the pharmacy. Frequent reading of the instructions for use is
recommended to be prepared for an emergency.

Contraindications, Warnings and Precautions

Do not use any form of glucagon in people with:
e Pheochromocytoma
Insulinoma (benign tumor in the pancreas)
Adrenal insufficiency
Starvation
Chronic hypoglycemia due to low levels of glycogen in the liver
(glycogen is needed for glucagon to work)
e Necrolytic migratory erythema (NME): glucagon vial or kit only

Glucagon Vial or Kit

Storage

1. Store powder in vial or kit (unmixed) between 68 to 77 degrees Fahrenheit.

2. After mixing, use immediately. Throw away any unused portion.

3. Check the package of glucagon often to be sure that it hasn’t expired. It’s a good idea to keep
an insulin syringe taped to the box so you will have it when you need it.

To prepare glucagon for injection if you do not use a kit:

1. Remove the flip-off seals on bottles 1 and 2. Bottle 1 holds a diluting liquid and bottle 2
holds a white powder.

2. Draw the plunger of an insulin syringe (U-100) back to the 50-unit mark.

3. Steady bottle 1, the smaller bottle with the liquid in it, on the table. Push the needle through
the stopper.

4. Inject the air from the syringe into the bottle and then turn the bottle upside down.
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Withdraw as much liquid as you can from the bottle into the syringe.

6. Remove the needle and syringe from bottle 1 and insert it into bottle 2, the bottle with the
powder. Inject all the liquid from the syringe into bottle 2.

7. Remove the needle and syringe. Shake the bottle gently until the glucagon powder dissolves

and the liquid becomes clear.

8. Withdraw the entire contents of bottle 2 (the now mixed glucagon) into the syringe.
9. Inject the glucagon in the same way you would insulin, using the buttock, thigh, abdomen, or
arm.
Tube and Device Parts
Bagsimi Tube Lid Tip  Green Line
e For ages 4 years old and above |
¢ Given in the nose only | N i
e Will work if the person has a cold or are ‘ I i }l 'uél
taking cold medicine AN
Storage of Bagsimi )
e Store in shrink wrap Device Plunger
e Do not remove shrink wrap or open the Figure from package insert for Bagsimi available from
tube until ready for use https://dailymed.nIm.nih.gov
e Do not push plunger or test the tube before
use

e Check the package of Bagsimi often to be sure that it hasn’t expired.
How to use Bagsimi
Each tube contains 1 dose of glucagon nasal powder and cannot be reused.
1. Remove the shrink wrap by pulling the red stripe.
2. Open the lid and remove the device from the tube. Do not press the plunger until ready to
give the dose.
Hold device between fingers and thumb. Do not push plunger yet.
Insert the tip gently into one nostril until the finger(s) touch the outside of the nose.
Push plunger firmly all the way in.
Dose is complete when the green line appears. Throw away the used device and tube.

kW

After using glucagon injection or nasal spray
1. Turn the person onto their left side or stomach. Vomiting is common after glucagon.
2. As soon as the person is alert and not feeling sick, he or she should eat something,
because glucagon acts for only a short period of time. First, give juice or a non-diet
soft drink, and then some longer acting carbohydrate and protein, such as half of a meat

sandwich.

3. Ifthe person does not wake up within 15 minutes, the dose may be repeated. Call an
ambulance.

4. Always call the doctor if this was needed for a seizure or coma related to a low blood
sugar.
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Herbals and Dietary Supplements Table

Helps the least [\ Helps the most
[
. Likely _ Possibly Insufficient Possibly Likely .
[Ineffectlve ] [ ineffective] [meffectlve ] [ evidence ] [ effective ] [ effective Effective
L
Herbal Safety and How Comments
Supplement Effective
Aloe (aloe Possibly safe e May lower fasting blood sugar levels
vera) Possibly effective e Appears to work the best in people with a fasting blood sugar of
200 mg/dL or greater.

e Aloe vera gel powder, aloe vera extract, raw crushed aloe
leaves, and fresh extracted aloe vera juice have been used for 4-
14 weeks

e Most clinical research shows that taking aloe vera orally can
reduce fasting blood glucose by 30-46.6 mg/dL and A:C by
0.41% to 1.05% in adults with prediabetes and diabetes, but the
best dose and route of use is not clear.

e Avoid aloe latex and aloe whole leaf-extract as these could
cause cancer.

e Not recommended based on evidence

Alpha-lipoic Possibly safe e May lower blood sugar
acid e Suggested dose is 600-1,800 mg/day, as lower doses may not
Possibly effective help

e May help with symptoms of diabetic peripheral neuropathy, but
may take 3-5 weeks to see improvement
The long-term safety of alpha-lipoic acid has not been studied.
Can be found in certain foods in low amounts, such as
tomatoes, broccoli, spinach, rice bran, red meat.

Banaba Possibly safe e Thought to help lower blood sugar levels by creating an insulin-
(Lagerstroemia like effect and activating receptors where insulin works.
speciosa) Possibly effective e Have studied Banaba extract and Banaba leaf

e Possibly safe when used short term (up to 12 weeks)

Berberine Possibly safe when | ¢  Some research shows that taking 500 mg two times a day for 3
used by mouth or months can help lower blood sugar levels and may lower A;C.
topically e Appears to be safe when taken by mouth up to 2 grams a day

for 3 months.
Possibly effective e Can raise bilirubin levels in the body

e May lower blood pressure
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Herbal Safety and How Comments
Supplement Effective
Bitter melon Possibly safe but e Insulin-like effect to lower blood sugar levels
(Momordica not enough evidence | o  Starts working in 30-60 minutes and works for about 4 hours
charantia) to recommend use e Bitter melon fruit, seed and leaf extracts have shown blood-
sugar lowering effects
e Not recommended to be used because not enough safety data
Blond psyllium | Likely safe e Usually found in fiber supplements such as Metamucil, etc.
(Plantago e Can lower blood sugar as well as LDL cholesterol
ovata) Possibly effective
Cassia Likely safe e The cassia cinnamon which comes from the Cinnamomum
cinnamon Possibly effective cassia tree is also known as Cinnamomum aromaticum and
(Cinnamomum Chinese cinnamon.
aromaticum) e Some studies show it may lower fasting blood sugars.
e Do not take at high doses if you have liver problems.
e Suggested dose of 1-6 grams (1 teaspoonful = 4.75 grams) of
ground cinnamon/day have been shown to lower blood sugar.
Cassia cinnamon is found in McCormick’s ground cinnamon.
May exacerbate heartburn
Chia (Salvia Possibly safe but e Food has been studied and may be beneficial
hispanica) not enough evidence | e  Early research shows may help blower blood sugar levels when
to recommend for taken for up to 12 weeks
use in diabetes e Chia extract in pill form has no reliable information that it is
helpful.
Chromium Possibly safe e Some symptoms of diabetes may be caused by a low chromium
level. The American Diabetes Association recommends
Possibly effective chromium be used only in patients who have a confirmed low
chromium level. Do not start without talking to your doctor.
e Do not take if you have kidney problems.
Coenzyme Q10 | Likely safe Minimal evidence supports the use in diabetes.
Better evidence for use in heart disease
Fenugreek Possibly safe e Seeds are used as a spice (smell and taste like maple syrup)
(Trigonella e Slows carbohydrate absorption from the intestines
Joenum- Possibly effective e Some early research shows 5-100 grams of ground, powdered
graecum) fenugreek seeds with 1-2 meals daily for up to 3 years have

lowered fasting and post-meal blood sugar levels

Has a laxative effect

High doses (100 grams daily) can cause hypoglycemia

Not enough evidence to support diabetes use

Do not take if with blood thinning medications such as aspirin,
warfarin, Eliquis, Brilinta, Xarelto, Savaysa, Plavix, Effient,
Pradaxa, Lovenox as fenugreek can raise bleeding risk.

Do not take if you have an allergy to soybeans, peanuts or peas
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Herbal Safety and How Comments
Supplement Effective
Flaxseed Whole or ground Whole or ground flaxseed may help lower fasting blood sugar
(Linum flaxseed: levels.
usitatissimum) | Likely safe Flaxseed oil or lignan extract of flaxseed have no evidence for
Possibly effective lowering blood sugar levels.
Flaxseed oil: Likely
safe Possibly
Ineffective
Garlic Possibly safe Thought to lower glucose by increasing insulin
(Allium secretion.
Sativum) Possibly effective May also play a role in decreasing cholesterol as well.
There are many possible active components of garlic to
know for sure which one is playing a role in reduce
glucose.
Use caution if on a blood thinner as garlic may increase
the risk of bleeding.
Ginseng: American ginseng Thought to signal for insulin release and improve insulin
American (Panax sensitivity.
ginseng quinquefolius): American ginseng is likely safe in doses up to 3 grams a day for
(Panax Likely safe up to 12 weeks.
quinquefolius | Possibly effective Panax ginseng appears to be safe when taken by mouth for up
) or Panax ginseng: to 12 weeks.
Panax ginseng | Possibly safe Neither forms are recommended for the treatment of diabetes.
Glucomannan | Possibly safe Insoluble polysaccharide from tubers of a konjac plant
(Amorphophallus May delay glucose absorption lowering, lower fasting blood
konjac) Possibly effective sugar levels, lower cholesterol levels but not in significant
amounts
Likely safe in amounts found in food
Not enough reliable evidence to know if the capsules or powder
are safe long-term.
Tablets may block the esophagus or intestinal tract.
Green Tea Possibly safe Contains catechin which is thought to improve insulin sensitivity
(Camellia and glucose cell uptake.
Sinensis) Possibly effective May have cardioprotective properties as well as anti-obesity
effects
Likely safe if taken in normal amounts
Guarumo Possibly safe Leaves help carbohydrate absorption in the intestines
(Cecropia May lower blood sugar levels when used as a tea made from its
obtusifolia Possibly effective leaves three times a day

)

Longest study is for 32 weeks. More research is needed before
this can be recommended for longer use.
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Herbal Safety and How Comments
Supplement Effective
Gymnema Possibly safe e Gymnema leaf extract has only been used in a couple of studies
(Gymnem to see if it helps lower blood sugar.
a e Not enough evidence to use in diabetes
sylvestre)
Inulin Possibly safe Non-digestible food fiber found in plant roots and tubers
Has only been studied for up to 8 weeks in doses of 10 grams
Possibly effective per a day to lower fasting blood sugar
Ivy Possibly safe e Ivy gourd leaves 20 grams one to two times a day for up to 6
gourd weeks has been shown to lower blood sugar levels
(Coccini Possibly effective e vy gourd extract 1 gram daily for 90 days can lower blood
a sugar levels in diabetes type 2
grandis) ¢ Avoid using for more than 6 weeks due to lack of research
regarding its safety or effectiveness in diabetes
Magnesium Likely safe Possibly | ¢ Some symptoms of diabetes may be caused by a low
effective magnesium level. A magnesium supplement may help some
patients with diabetes symptoms if they have low magnesium
levels. Do not start without talking to your doctor.
¢ Do not take if you have kidney problems.
Oats Likely safe e Helps slow stomach emptying, feel full longer, and
(Avena stabilizes blood sugar levels
sativa) Possibly effective
Phaseolus Possibly safe but e Made from a protein found in beans
vulgaris not enough e Prevents the breakdown of starch molecules in the intestine
evidenceto e May help lower post-meal blood sugar levels
repomrnend use mn e May be safe when taken by mouth in doses up to 3 grams a
diabetes day for 2-3 months
e Not enough research to determine if safe or effective beyond
3 months
Prickly pear Possibly safe e Eating a whole prickly pear cactus is safe and may help
cactus some patients with their diabetes.
(Opuntia Possibly effective e Broiled stems of the Opuntia streptacantha have been shown
Jicus-indica to reduce blood sugar levels by 17-46%
and other e Eating 300 to 500 grams of broiled stems may be effective
Opuntia in lowering blood sugar.
species) e Eating raw or crude stems does not appear to lower blood

sugar levels.
There is no reliable evidence to support the use of pills
with prickly pear cactus or extract.
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Herbal Safety and How Comments
Supplement Effective
Selenium Possibly unsafe Do not take to treat or prevent diabetes. High levels of
Possibly selenium raise the risk of developing type 2 diabetes.
ineffective
Siberian Possibly safe May help to prevent glucose absorption in the intestine and
ginseng help muscle cells take up glucose
(Eleutherococcu| Possible effective Siberian ginseng 480 mg daily for 3 months may lower
S sentiocosus) fasting blood sugar, post-meal blood sugar, and A;C (by
0.8%)
Has been studied up to one year. More research is needed
before this can be recommended for longer use.
Soy Likely safe Possibly May help insulin sensitivity, but there is little evidence
(Glycine to support the use of soy
max) effective Evidence is unclear if soy can raise the risk of breast cancer,
or stomach cancer. There is an increased risk for urinary
bladder cancer if taken take more than 92.5 grams/1,000
Kcal.
Stevia Likely safe but Thought to work on pancreatic cells to cause them to
(Stevia not enough release insulin.
rebaudiana evidence to The stevia found in dietary supplements and the stevia found
) recommend for in Truvia and PureVia sweeteners are different.
use in diabetes Sweeteners:
o Found in Truvia and PureVia sweeteners
o This type has not been studied for lowering blood
sugar levels.
o Sweeteners are likely safe when used by mouth.
o Ifusing as a sweetener, look for products
containing rebaudioside A.
Dietary supplements containing stevia:
o Minimal evidence that stevia can lower blood sugar
o Do not have evidence to support that they are safe to
take.
Vanadium Likely Thought to help the body use insulin and sugar better.
safe It is not recommended to be used in patients with diabetes due
Insufficient to the uncertain long-term safety.
evidence
White Possibly safe Leaf may be effective in diabetes by helping prevent
mulberry the digestion of carbohydrates.
(Morus alba) | Possible effective White mulberry leaf powder 1 gram three times a day for 4

weeks can lower fasting blood sugar by 27% in some
patients.
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Longest study is for 5 weeks. More research is needed to see
if it’s safe long-term.

Xantham
gum
(Xanthomon
as
campestris)

Likely safe Possibly

effective

May lower blood sugar and cholesterol levels

Likely safe in up to 10 mg/kg per day

Also used as a laxative so may result in diarrhea

Do not take if you have nausea, vomiting, appendicitis, fecal
impaction, intestinal obstruction, or undiagnosed stomach
pain

Herbals used for other diseases that may impact blood sugar levels

Gingko Thought to improve memory but can raise the amount of insulin your body releases,
which can cause blood sugar to drop.

Glucosamine Suggested use is for arthritis but can cause higher blood sugar levels. Monitor blood

sulfate sugar levels when starting glucosamine.

Milk thistle May lower blood sugar and lipid levels. If you have an allergy to ragweed, marigold,

daisies, or chrysanthemum, you may be allergic to milk thistle.

Red yeast rice

Contains monacolin K which is structurally identical to lovastatin, a low intensity statin
used to lower cholesterol. This should not affect blood sugar levels.

Vitamin E

400 IU.

Has slight potential to lower blood sugar level. It is okay to take but monitor blood sugar
levels when beginning therapy. Maximum recommended amount per a day is
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Over-the-counter (OTC) Medications Table

Q-Pap®)

Medication Medication(s) Comments

Class

Pain/Fever Acetaminophen e Limit is 3,000 mg (or 3 grams) in 24 hours.
reliever (Tylenol®, Mapap®, Taking more than this amount can cause liver

failure

Example:

Acetaminophen 325 mg/tablet
Directions: Take 2 tablets every 4 hours
Total acetaminophen=3,900 mg

Nonsteroidal anti- | Ibuprofen e For pain, fever, or migraines
inflammatory (Motrin®, Advil®) e See a doctor for pain lasting more than 10 days
drugs (NSAIDs) or a fever more than 3 days

e Maximum daily dose is 1,200 mg per day
unless directed by a doctor

Naproxen e For pain or fever

(Aleve®) e Maximum daily dose is 400 mg in any 8 to 12-
hour period or 600 mg in 24 hours

Aspirin e For pain, fever, or heart protectant (clot
prevention)

e Aspirin 325 mg is used for pain. In certain
patients it may be used at this dose to prevent
blood clots.

e Aspirin 81 mg is used to prevent blood clots in
certain patients.

e Do not give aspirin to children under the age of
18 who have or are recovering from
chickenpox or have flu symptoms due to the
risk of Reye’s syndrome.

e Maximum daily dose is 4,000 mg (4 grams) in
a day.

e See a doctor for pain lasting more than 10 days.

Cough Dextromethorphan e Maximum daily dose of 120 mg per day
medications (Delsym®, e Do not use if you take or have taken a MAO
Robitussin DM®, inhibitor in the past two weeks
Scot-Tussin
Diabetes CF®)
Guaifenesin e Maximum daily dose 2,400 mg per day
(Mucinex®, e Make sure to stay well hydrated while taking
Robitussin Mucus + this medicine.
Chest Congest®) e Do not use longer than 7 days or if rash, fever,

or persistent headache develop
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Over-the-Counter Medications Table (cont.)

Decongestants Pseudoephedrine e Use with caution if you have high blood
and phenylephrine pressure or diabetes, as decongestants can raise
your blood sugar and blood pressure
Diet Pills [many brands] e Avoid over the counter diet pills
e Most contain a stimulant that can cause high
blood pressure
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Types of Insulin Table

Rapid/Short-Acting Insulin

. How long good at room
Type Opset Peak Do Appearance | temperature (days)
(minutes) (hours) (hours) . .
store away from heat and light
Humulin R U-100: 31 days
Humulin R U-500
Humulin® R U-100 Novolin R & KwikPen: 28 days *do NOT
Humulin® R U-500 Humulin R U-100: refrigerate after opening
(*uses special U- 2.5-5 2-8 based on Humulin R U-500 vial: 40
; . 15-30 4 Clear
500 syringe with concentration days *may keep at room
green cap) Humulin U-500: temperature or in refrigerator
Novolin R 4-8 after opened
Novolin R: 42 days (open
or unopened)
Humalog® U-100,
Admelog® U-100 28 days *do NOT
15-30 0.5-2.5 2-5
Humalog® U-200 Clear refrigerate after opening
(Insulin lispro)
Novolog®, Fiasp® 28 days *do NOT
({nsulin aspart) 12-20 13 3.5 Clear refrigerate pensor
vials, pens and pen cartridges after opening;
cartridges vials may be refrigerated
Avidra® 28 days *do NOT
prard o 12-30 1.5-3 34 Clear refrigerate pens or
(Insulin glulisine) cartridges after opening
Intermediate-Acting Insulin
Onset Peak Duration DI L
Type - — o) Appearance temperature
ah ours ours *store away from heat and light
NPH 1-2 4-12 12-14 Milky-white Humulin N vials: 31 days
Humulin N when mixed Humulin N pens: 14 days
Novolin N® 1-2 4-12 12-14 Milky-white 42 days *do NOT refrigerate
ReliOn® *available when mixed after opening
without a prescription
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Long-Acting Insulin

How long good at room
Type Onset | Peak Duration T temperature
(hours) | (hours) | (hours) *store away from heat and
light
Basaglar® KwikPen No peak | 24 Clear 28 days *do NOT refrigerate
(Insulin glargine) after opening
Lantus® vial 3-4 No peak | 24 Clear Vials: 28 days, refrigerate or
Lantus® Solostar at room temperature once
(Insulin glargine) opened
Pens: 28 days, do NOT
refrigerate after opening
Toujeo® Solostar U-300 Toujeo®™| 6 No peak | 24 Clear 42 days *do NOT refrigerate
Max Solostar U-300 (Insulin after opening
glargine)
Tresiba® U-100 Tresiba® U- 1-2 9 42 Clear 56 days (8 weeks) *may keep
200 (Insulin degludec) at room temperature or in
refrigerator after opened
Pre-Mixed Insulin
. How long good at room
Type ((r)nIiilSl:?;S) Peak (Dh:;?)t ton Appearance | temperature
*store away from heat and light
Novolog® mix 70/30 10-20 1-4 18-24 Milky-white | Vials: 28 days
(70% insulin aspart when mixed | Pens.: 14 days *do NOT
protamine, 30% insulin refrigerate pens after opening
aspart solution)
Humalog® Mix 75/25 15-30 1-6.5 14-24 Milky-white | Pen and KwikPen: 10 days *do
(75% insulin lispro when mixed | NOT refrigerate pens after
protamine, 25% insulin opening
lispro solution) Vials: 28 days
Humalog® Mix 50/50 15-30 1-5 14-24 Milky-white | KwikPen: 10 days *do NOT
(50% insulin lispro when mixed | refrigerate pens after opening
protamine, 50% insulin Vials: 28 days
lispro solution)
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Pre-Mixed Insulin (cont.)

Onset

Duration

How long good at room

Type ; Peak Appearance | temperature
P (minutes) (hours) op *storI:: away from heat and light
Humulin® 70/30 30 2-12 14-24 Milky-white | Vials: 31 days
(70% NPH, 30% Regular) when mixed | Pen and KwikPen: 10 days *do
NOT refrigerate pens after
opening
Novolin 70/30 30 2-12 14-24 Milky-white | Vials: up to 42 days *do NOT

(70% NPH, 30% Regular)

when mixed

refrigerate after opening

Additional Resources

American Association of Diabetes Educators

https://www.diabeteseducator.org/living-with-diabetes

American Diabetes Association
http://www.diabetes.org/

Centers for Disease Control and Prevention (CDC)—Diabetes Public Health Resource
https://www.cdc.gov/diabetes/home/index.html

Cornerstones4Care

https://www.cornerstones4care.com/

EmPower, operated by The American Association of Clinical Endocrinologists (AACE)

https://www.empoweryourhealth.org/

JDREF (formerly the Juvenile Diabetes Research Foundation)
https://www.jdrf.org/

National Institute of Diabetes and Digestive and Kidney Diseases
https://www.niddk.nih.gov/health-information/diabetes

United States Pharmacopeia (USP) Quality Supplements

https://www.quality-supplements.org/verified-products
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