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Name of participant: Age:

The followingis given to you to tell you about this research study. Please read this form with care and
ask any questions you may have about this study. Your questions will be answered. Also, you will be
given a copy of this consent form.

What is the purpose of this study?

You are beingasked to take part in this research study because you have Type 1 Diabetes Mellitus
(TADM). This study will help uslearn how insulin affects heart health. This study will enroll
approximately 40 participants.

People whodo not have diabetes make insulinintheir pancreas. Insulin works to keep sugarin the
blood at a normal level. Thisinsulinthen goes directly from the pancreasto the liver. The liver removes
much of the insulin. The insulin that remains goesinto the blood that travels around the rest of the
body. This bringsinsulin to muscle and fat. There, insulin allows sugar to be takeninto these tissues.

People withtype 1diabetes do not make theirowninsulin. Asaresult, they must give themselves
injections of insulininto fattissue. This keeps their blood sugarunder control. The injected insulin
reaches muscle and fat before it can be removed by the liver. Thisresultsin higherlevels of insulin at
the muscle and fat for people with type 1diabetes compared to those who do not have the condition.

e How insulinlevelsinthe blood affect yourblood vessels.
e How wellthe body uses insulin.
AND
e Ifnutritional factors can improve how yourbody uses insulin.

Our goalis to learn more about whetherlevels of insulinin the blood increase risk of heart disease.

You do not have to be inthisresearch study. You may choose not to be in this study and get other
treatments without changing your healthcare, services, or otherrights. You can stop beingin this study
at any time. If we learn something new that may affect the risks or benefits of this study, you will be
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told so that you can decide whetherornot you still wantto be in this study. Your medical record will
contain a note sayingyouare in a research study and may contain some research information about
you. Anyone you authorize to receive your medical record will also get this information.

Side effects and risks that you can expectif you take partin this study:
The followingrisks associated with this study are considered to be minimal or low:

Venipunctureand placement of IV: the placement of asmall tube into a vein fordrawing blood and
giving medicine can cause bruising, bleeding, pain, and infection. Sometimes people may feel nauseous,
lightheaded, oreven faintduringthis procedure. We will attempttolessen these possibilities by
cleaningthe skinand havingyoulie down orsit during this procedure.

Hypokalemia: Insulin infusions can cause lowering of potassium levelsin the blood. If the potassium
drops severelyandisleftuntreated, achange in heart rhythm can occur. We will monitor potassium
levelsinthe blood during the study. If the level becomes low, we will provide atablet which has
potassium called potassium chloride. Oral potassium may cause abdominal discomfort, diarrhea,
nausea, or vomiting.

DEXA scan: Thisresearch studyinvolves exposure to radiation from a DEXA whole body scan. This
radiation exposure is not necessary foryour medical care and is for research purposesonly.

Risk of loss of confidentiality: ourstudy team believes our participants are entitled to privacy and
confidentiality. Blood and tissue samples taken during the study will not use your name. Instead, a
specificparticipant code will be used that does not reveal youridentity. Only the study team will be able
to linkyouridentity to the study code.

A higherlevel of risk exists with the following:
e Low bloodsugar: study participants with TADM are at increased risk forlow blood sugar during
testing.
o Theyare asked notto eat after 7pm before each study visitand to take theirusual

home insulinregimen. If low blood sugar occurs overnight before study visitone itis

okay to correct the low glucose usingthe “Rule of 15.”
= |fyoufeellike youhave low blood sugar, check yourblood sugar.
= Ifyour bloodsugaris lessthan 70 mg/dL, you have low blood sugar
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= Eat 15 gramsof carbohydrates. This could be 4 glucose tablets or % cup of juice.
= Wait 15 minutes.
= Testagaintoseeifbloodsugarissafelyupto 100 mg/dLor above.
* |fnot, take a second dose of 15 grams of carbohydrates and testagain in 15
minutes.
= Keeprepeatinguntilblood glucoseissafelyupto 100 mg/dLor above.
During STUDY visitsthe insulinthat willbe givenintothe IV may cause low blood
sugar. To protect against this, we will check glucose hourly in the participantswho
getinsulin overnightand adjust the insulin dose accordingly.
All subjects will receiveinsulin during the clamp study. We will check glucose every
5-10 minutes. We will adjust the amount of dextrose (sugar) goingintothe IV to
prevent low blood sugar. Giving dextrose intoan IV can irritate the veinand the
area around the IV site. Inrare cases, dextrose can be infused into the tissues
surroundingthe venipuncture site, ratherthan the vein. This can potentiallycause
blistering. Afterthe studyisoveritis possible low blood sugar may occur. To protect
againstthis, youwill eatas soon as the study is over. We will continue to monitor
your blood sugar for approximately 1 hour afterthe studyis over. You will also need
to check your blood sugarat dinner, bedtime, and 2 AM afterthe study. If your
blood sugaris <120, youshould eat extra 15-30 gm of carbohydrates with 5-15 gm
of proteinto preventlow blood sugar. As an example, one Lunabar has 26 gm of
carbohydrates and 9 grams of protein. A package of 6 peanut butterand crackers
has 24 grams of carbs and 5 grams of protein.

e Anemia(toofewredbloodcellsinthe blood): We will be making multiple blood draws over
the course of approximately one month. During the screening visit, we will make sure you
do nothave anemiabefore you can be inthe study. We will also limit the amount of blood
we take in each STUDY visit. If you notice recent onset of

o

o
o
o
o

Becomingtired easily

Lack of energy

Muscle cramps

Dizziness with standing
Onset of shortness of breath
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Please letourstudy team know.

e Low blood pressure: A medicine called nitroglycerin will be used when we measure your
blood vessel health. Nitroglycerinis routinely given before measuring blood vesselsinthe
body. Thereisa smallrisk of allergicreaction and low blood pressure. To avoid symptoms of
low blood pressure, we willonly give nitroglycerin after making sure your blood pressure is
not already low. Nitroglycerin may cause dizziness, lightheadedness or headaches.

Risks that are not known:

There may be risks that we do not know about at this time.

Good effects that might result from this study:
a) Thebenefitstoscience and humankind that might result from this study:

Insulin resistance is a key risk factor for heart disease in patients with diabetes. This study will
shed new lighton what causes this insulin resistance. Once the cause of the insulin resistance is
better understood, diabetes therapy can be developed to improve the insulin resistance. This is
expected to lead to less risk of heart disease for patients with diabetes.
b) The benefitsyoumightgetfrombeinginthis study:
There is no guarantee thatyou will directly benefit from beingin this study.
Proceduresto be followed:

Screening

The firstvisitis to testwhetheryou qualify to be inthe study. Screeningvisits will take place in either
the Vanderbilt Clinical Research Center (CRC) ora room inthe Eskind Diabetes Center.

Duringthe screeningvisit the study team will do the following:

Consent: We will review this form and the study with you. We will answer any questions you may have
aboutbeinginthe study. This discussion will be in private. At the end of this discussion, you willhave
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the opportunity to agree to participate inthe study (consenting). You also may decide to not be in the
study. Atany pointinthe study, you may decide to not continue participating.

Exam: The Primary Investigator (Pl) orresearch team member will review each person’s clinical history
and performa physical exam.

Blood and urine tests: asmall amount of blood will be taken. This willmeasure several chemicalsin your
bloodrelated to diabetes andinsulinresistance. Thisincludes hemoglobin Alc, ameasure of your long-
termglucose levels. It will alsoinclude tests to make sure you are safe to participate in the study. This
includesaurine pregnancy testforfemales. We willtestforanemia (too few red blood cellsinthe
blood) toseeifthereisany reason we should not collect multiple blood samples from you.
Approximately 2 tablespoons of blood will be taken at this first visit.

Insulin Pump Review: We will review features of yourinsulin pump that we will use to monitorhhow
much insulinyou are receiving.

Continuous Glucose Monitor education: The study team will teach you to use a continuous glucose
monitor (CGM). The team will then show you how to upload both CGM data and insulin device datainto
a data collection program.

Dietinstructions: We will formulate adiet plan forthe week priorto each STUDY visit. We will also show
you how to record your food intake ina dietlog. We will provide you with all the food you will eaton
the day before each STUDY visit.

DEXA scan: this measures the amount of lean tissue (like muscle), fat,and bone inyourbody. It usesa
low-dose x-ray. Your willlie on atable for 10-15 minutes whilethe machine takes measurements.

STUDY B-C

Afterthe screeningvisit, eligible volunteers will participatein STUDY B and STUDY C. For these study
visits, you will eat a certain diet during the week priorto the visit at the Clinical Research Center (CRC).
Then, STUDY visits will show how blood vessels reacttoinsulin levelsin blood.

STUDY visits will also determine how well the body usesinsulin. This testis sometimes called a “clamp
study.”

You may be eligible forthis study if you meet the following criteria:

e You are an adultwith Type 1 Diabetes Mellitus (T1DM).
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Study Diet:

You will be asked to take part in 2 separate study visits overaperiod of approximatelyone month
(STUDY B and STUDY C). This study will help determineif insulinsensitivity improves through the use of a
dietdesigned by the study team. You will be asked to closely follow the dietinstructions. . We will give
you all the food to eaton the day before STUDY B and STUDY C. You will be required to use yourinsulin
pump and continuous glucose monitor.

STUDY visits:

For each of the STUDY visits (STUDY B and STUDY C), you will return to the Clinical Research Center on
the morning of the test. We will measure how effectively your body usesinsulin. We will also see how
the levelsof insulininyourblood affect your blood vessels.

Before each visit, we will ask you to:

e Priorto STUDY B and Cvisits, we will ask you to get a SARS-CoV-2(COVID-19) PCRtestat a
Vanderbilt associated clinicif you are not fully vaccinated and have not had COVID-19 within the
past three months.

e Eat onlythefood we provide onthe day before STUDY B and STUDY C.

e Eatthe dinnerwe provide you between 5-7 pm on the night before STUDY B and STUDY C. Then
you will begin fasting except for water.

e We will provideinstructions for controlling your blood sugaron the night before STUDY B and
STUDY C.

e Ifyouare notusinginsulinlispro (Humalog © or Admelog ©), we will provide thisinsulinto be
usedto fillanew insulin pump cartridge between 24-48 hours prior to STUDY B and STUDY C.

Record all food eatenina digital food log onthe week before STUDY B and STUDY C.
Consume no more than one alcoholicdrink per day on the week before STUDY B and STUDY C.

e Wear a continuous glucose monitor
e Continue yourusual medication regimen.

Additionally, right before the STUDY visits we will ask you to:

e Refrainfromvigorous exercise for 12 hours.

e Consume no caffeine for 12 hours

e Avoidaspirinfor3 days.

e Holdvitaminsupplementation for3days

e Avoidnon-steroidal anti-inflammatory drugs like ibuprofen for 1 day
Refrain from smoking and avoid secondhand smoke exposure for 12 hours
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We will ask youto arrive at the research center by 7am on the day of the study. Women will have a urine
pregnancy test.

The clamp study will begininthe morning afterarrival to the clinical research center. You will be asked
to lie awakeinbedfora few hours exceptto use the bathroom.

Testsinvolvedin each STUDY visit include:

Flow-Mediated Vasodilation (FMD): A pillow will supportyour arm with the palm facing forward. A
bloodvesselinyourarm will be measured overatleasta 10-20 second period. A blood pressure cuff will
be inflated for 5 minutes. After 5 minutes, the cuff will deflate, and we willmeasure the size of your
blood vessel. Afterresting forabout 10 minutes, we willmeasure the blood vessel again. The second
time, we will give you amedicine underyourtongue (nitroglycerin). We will measure how much your
bloodvesselswideninresponse tothis medicine.

Clamp Study: We will place an 1V (a tube for withdrawing or giving fluids) in each arm. One IV will be
usedto give youinsulinand dextrose (sugar water) with saline. The second IV will be used to draw
blood fromyourarm. Then, we will determine how well your body usesinsulin by adjusting the
amount of the insulinand dextrosegoingintothe IV. The total amount of blood drawn in each STUDY
visit will equal approximately 10tablespoons.

Payments for your time spent taking part in this study or expenses:

You will be compensated foryour participationin the study. We will ask for your social security number
and address before you are compensated. You willbe mailed a gift card equal to the dollaramount for
the completeditemslisted below.

= Screeningvisit: theinitial screening visit will last approximately 3 hours. Participants who
complete theirscreening visit willbe compensated a $50 gift card amount.

= Creditforusingonline software tologfoodintake: to participate inthe study you will need to
record all food intake into an online dietary log. This $50 gift card amount will cover costs that
may come with certain features of the software program to record your dietary intake. This
creditisalso intended to help with costs related tointernet connection, SmartPhone use, etc.

= Clampstudy: participants will be compensated a$200 gift card amount for completing each clamp
study.

Costs to you if you take part in this study:

Thereis no cost to you for taking part in this study.
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Payment in case you are injured because of this research study:

Ifitis determined by Vanderbilt and the Investigatorthatan injury occurred as a direct result of the
testsor treatmentsthatare done forresearch, thenyou and/oryour insurance will not have to pay for
the cost of immediate medical care provided at Vanderbilt to treat the injury.

There are no plansfor Vanderbilt to pay forany injury caused by the usual care you would normally
receive fortreatingyourillness orthe costs of any additional care. There are no plansforVanderbiltto
give youmoneyfortheinjury.

Whoto call for any questions or in case you are injured:
If youshould have any questions about this research study or if youfeel you have been hurt by beinga
part of this study, please feel free to contactJustin Gregory, M.D. at 615-322-7427. If you cannot reach
the research staff, please page the study doctor at 615-835-9612.
For additional information about giving consent oryourrights as a personinthis study, to discuss
problems, concerns, and questions, orto offerinput, pleasefeelfree to call the Vanderbilt University
Institutional Review Board Office at (615) 322-2918 or toll free at (866) 224-8273.
Reasons why the study doctor may take you out of this study:

=  You become pregnant

= |fthereis concernthat stayinginthe study might be harmful to you

®*  You no longer meet the requirements of the study
If you are taken out of the study, youwill be told why.

What will happeniif you decide to stop beingin this study?

If you decide to stop being part of the study, you should tell your study doctor. Deciding to not be part
of the study will not change yourregular medical care in any way.
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Clinical Trials Registry:

A description of this clinical trial will be available on www.clinicaltrials.gov, as required by U.S. Law. This
Web site will notinclude information that can identifyyou. At most, the Web site will includea
summary of the results. You can search this Web site at any time.

Confidentiality:

This study may have some support from the National Institutes of Health (NIH). If so, your study
informationis protected by a Certificate of Confidentiality. This Certificate allows us, in some cases, to
refuse to give outyour information evenif requested using legal means.

It does not protectinformation that we have to report by law, such as child abuse or some infectious
diseases. The Certificate does not prevent us from disclosing yourinformation if we learn of possible
harm to yourself or others, or if you need medical help.

Disclosures thatyou consenttoin thisdocumentare not protected. Thisincludes putting research data
inthe medical record orsharing research data for this study or future research. Disclosures that you
make yourself are also not protected.

Vanderbilt may share yourinformation, withoutidentifiers, to others oruse it for otherresearch
projects notlistedin thisform. Vanderbilt, Dr. Gregory, and his staff will comply with any and all laws
regardingthe privacy of such information. There are no plans to pay youfor the use or transfer of this
de-identified information.

Only research associatesin ourlaboratory or individuals directly involved in the study will have access to
data or protected health information. Blood samples will be stored in ourlocked freezersforan
indefinite amount of time. Samples will be coded with a unique identifier. This uniqueidentifier can only
be linked to patientidentity through a secure database. Research records and data with personal
identifiers will be stored in ourlocked offices or on a secure data collection program (REDCap). Only the
study doctor and key personnelon the research team will be able to access study patients’ names or
otheridentifying data. Data from the study will be maintained in HIPAA-compliant, password-protected
databases. Urine samples from the pregnancy test will be immediately discarded.
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Privacy:

Your samplesandinformation about you may be made available to othersto use for research. To
protectyour privacy, we will notrelease yourname. You will not receive any benefit as a result of the
tests done onyour samples. These tests may help us learn more about the causes, risks, treatments, or
how to prevent thisand other health problems. If you wish, we will discuss the results from the clamp
study.

Study Results:

The study results will be keptinyourresearch record for at least six years afterthe study isfinished. At
that time, the research datathat has not been putinyour medical record will be kept foran unknown
length of time. Any research datathat has been putinto your medical record will be kept foran
unknown length of time.

Your samples may be used to make new products or tests. These may have value and may be developed
and owned by the study staff, Vanderbilt University, and/or others. If this happens, there are no plans to
provide money to you.

Authorizationto Use/Disclose Protected Health Information
What informationis being collected, used, or shared?

To do thisresearch, we will need to collect, use, and share your private health information. By signing
this document, you agree that your health care providers (including both Vanderbilt University Medical
Centerand others) may release your private health information to us, and that we may use any and all
of yourinformationthat the study team believesit needsto conduct the study. Your private
information may include things learned from the procedures described in this consentform, aswell as
information from your medical record (which mayincludeinformation such as HIV status, drug, alcohol
or STD treatment, genetictestresults, or mental health treatment).

Who will see, use, or share the information?

The people who may request, receive, oruse your private health informationinclude the researchers
and their staff. Additionally, we may share yourinformation with other people at Vanderbilt, for
example if needed foryourclinical care orstudy oversight. By signingthisform, you give permission to
the researchteamto share yourinformation with others outside of Vanderbilt University Medical
Center. This mayinclude the sponsor of the study and its agents or contractors, outside providers, study
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safety monitors, government agencies, othersitesinthe study, data managers and otheragents and
contractors used by the study team. We try to make sure that everyone who sees yourinformation
keepsitconfidential, but we cannot guarantee that yourinformation will not be shared with others. If
your informationis disclosed by your health care providers orthe research teamto others, federal and
state confidentiality laws may nolonger protectit.

Do you have to sign this Authorization?
You do not have to sign this Authorization, butif you do not, you may not join the study.
How long will your information be used or shared?

Your Authorization forthe collection, use, and sharing of yourinformation does not expire. Additionally,
you agree that your information may be used forsimilarorrelated future research studies.

What if you change your mind?

You may change your mind and cancel this Authorization at any time. If you cancel, you must contact the
Principal Investigatorin writing to let themknow by using the contactinformation provided in this consent
form. Your cancellation will not affectinformation already collected in the study, orinformation that has
already been shared with others before you cancelled your authorization.
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If you decide not to take part in this research study, it will not affect your treatment, payment or
enrollmentin any health plans or affect your ability to get benefits. You will geta copy of this form
afteritis signed.

STATEMENT BY PERSON AGREEING TO BE IN THIS STUDY

I have read this consentform and the research study has been explained to me verbally. All my
questions have been answered, and | freely and voluntarily choose to take part in this study.

Date Signature of patient/volunteer

Consent obtained by:

Date Signhature

Printed Name and Title Time:
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