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Supplement Figure 1. Study design of the three original antiplatelet challenge studies. Aspirin dosing is daily, ticagrelor dosing is twice daily

Abbreviations: ASA, aspirin; AU*min, percent aggregation units per minute; BID, twice daily; PFT, platelet function testing


Original Study Overview: 

· Study 1 included European-American (n=31) and African-American (n=9) healthy volunteers. Platelet reactivity was measured at baseline and after 2 weeks of daily aspirin 325mg.
· Study 2 included European-American (n=106) and African-American (n=112) subjects who were healthy or had diabetes mellitus (DM). Platelet reactivity was measured in all subjects at baseline. Subjects were then randomized to either aspirin 81mg or 325mg daily and after four weeks, platelet reactivity was remeasured. Subjects then crossed over to the alternate aspirin dose and after 4 weeks, platelet reactivity was remeasured. Following this, all subjects underwent a 4-week aspirin washout followed by another ‘baseline’ platelet function measurement. Subjects were then given a loading dose of ticagrelor 180mg and started on ticagrelor 90mg twice daily. After 4 weeks of ticagrelor, platelet reactivity was measured.
· Study 3 included European-American (n=145) and African-American (n=88) subjects who were healthy, had DM, or had coronary artery disease (CAD). Platelet reactivity was obtained at baseline and after 4 weeks of aspirin 325mg daily.

Inclusion and exclusion criteria
The inclusion and exclusion criteria were nearly identical for all three original antiplatelet challenge studies. Study participants were between the ages of 30 to 75; were either healthy or had the requisite pre-existing medical comorbidity profile; did not have history of bleeding disorder, gastrointestinal bleeding, intracranial bleeding, or known prior gastric ulcer without documented resolution; did  not have known severe hepatic impairment; had not undergone surgery within the last six months; had not undergone prior gastric bypass surgery that could interfere with study drug absorption; and did not have aspirin allergy or known intolerance to aspirin. Healthy volunteers could not be on any prescription medications other than oral contraceptives; could not exhibit regular use of tobacco or nicotine products or any known active use of illicit substances; could not have a known pregnancy or be currently breastfeeding; and could not have themselves previously participated in or have had a first degree relative who participated in the antiplatelet challenge studies. Patients in the diabetic and CAD cohorts were defined as having hypertension and/or hyperlipidemia based on the use of prescription antihypertensive and lipid-lowering medications, respectively. Patients who were already taking aspirin underwent a four-week washout period, with the approval of their primary care physician, prior to enrollment in the study.


	Platelet reactivity as measured by light transmission aggregometry area under the curve in percent aggregation*min (AU*min)

	A) Baseline platelet reactivity

	Agonist, concentration
	African-American
	European-American
	95% confidence interval
	p-value

	
	n
	Mean AUC (AU*min)
	n
	Mean AUC (AU*min)
	
	

	ADP 1 μmol/L
	209
	113.0 
	282
	129.6 
	-34.5, 1.2
	0.07

	ADP 5 μmol/L
	209
	322.3 
	282
	342.5 
	-34.5, -5.9,
	<0.01

	ADP 10 μmol/L
	209
	363.4 
	282
	369.9 
	-19.3, 6.3
	0.32

	EPI 0.5 μmol/L
	209
	285.6 
	282
	304.1 
	-52.1, 15.0,
	0.28

	EPI 1 μmol/L
	209
	364.3 
	282
	402.9 
	-74.9, -2.1
	0.03

	EPI 10 μmol/L
	209
	570.1 
	282
	632.4 
	-101.0, -23.6
	<0.01

	COL 2 μg/ml
	209
	316.3 
	282
	322.9 
	-23.7, 10.6
	0.45

	COL 5 μg/ml
	209
	361.0 
	282
	360.2 
	-14.0, 15.7
	0.91

	AA 0.5 mmol/L
	162
	335.8 
	235
	373.1 
	-56.5,-18.0
	<0.01

	B) Platelet reactivity on aspirin

	Agonist, concentration
	African-American
	European-American
	95% confidence interval
	p-value

	
	n
	Mean AUC (AU*min)
	n
	Mean AUC (AU*min)
	
	

	ADP 1 μmol/L
	209
	68.4 
	282
	98.3 
	-46.8, -12.8
	<0.01

	ADP 5 μmol/L
	209
	266.2 
	282
	294.5 
	-41.7, -15.0
	<0.01

	ADP 10 μmol/L
	209
	334.0
	282
	347.4 
	-25.1, -1.6
	0.02

	EPI 0.5 μmol/L
	209
	126.6 
	282
	139.7 
	-47.4, 21.1
	0.45

	EPI 1 μmol/L
	209
	145.8 
	282
	167.8 
	-59.5, 15.5
	0.25

	EPI 10 μmol/L
	209
	243.7 
	282
	284.9 
	-77.5, -4.9
	0.02

	COL 2 μg/ml
	209
	143.4 
	282
	146.0  
	-21.2, 16.1
	0.79

	COL 5 μg/ml
	209
	241.6 
	282
	256.3 
	-28.4, -1.1
	0.03

	AA 0.5 mmol/L
	162
	16.1 
	235
	16.7 
	-16.7, 15.5
	0.94


Supplement Table 1. Platelet reactivity by race with light transmission aggregometry and with platelet function analyzer function analyzer at A) baseline, B) on aspirin, and C) on ticagrelor
	C) Platelet reactivity on ticagrelor

	Agonist, concentration
	African-American
	European-American
	95% confidence interval
	p-value

	
	n
	Mean AUC (AU*min)
	n
	Mean AUC (AU*min)
	
	

	ADP 1 μmol/L
	64
	25.0 
	69
	21.2 
	-18.6, 26.3,
	0.74

	ADP 5 μmol/L
	64
	17.0 
	69
	15.9 
	-17.9, 20.3
	0.90

	ADP 10 μmol/L
	64
	33.4 
	69
	51.3 
	-33.3, -2.4
	0.02

	EPI 0.5 μmol/L
	64
	123.1
	69
	138.0 
	-60.0, 30.2
	0.51

	EPI 1 μmol/L
	64
	158.1 
	69
	198.3 
	-88.7, 8.3
	0.10

	EPI 10 μmol/L
	64
	337.8
	69
	437.8 
	-151.1, -49.0
	<0.01

	COL 2 μg/ml
	64
	213.4 
	69
	 251.3 
	-61.0, -14.7
	<0.01

	COL 5 μg/ml
	64
	312.7 
	69
	339.3 
	-46.9, -6.1
	0.01

	AA 0.5 mmol/L
	64
	238.8 
	69
	264.0 
	-50.4, -0.1
	0.04

	Platelet reactivity as measured by platelet function analyzer (PFA)-100 closure time  

	Agonist, concentration
	African-American
	European-American
	95% confidence interval
	p-value

	
	n
	PFA-100 Closure Time (seconds)
	n
	PFA-100 Closure Time (seconds)
	
	

	A) Baseline
	209
	132.8 
	282
	117.8
	4.0, 25.9
	<0.01

	B) On aspirin
	209
	247.1
	282
	246.7
	-9.4, 10.3
	0.93

	C) On ticagrelor
	112
	180.4
	106
	171.3
	-6.1, 24.3
	0.24


Abbreviations: AA, arachidonic acid; ADP, adenosine diphosphate; AUC, area under the curve; AU*min, percent aggregation units*min; COL, collagen; EPI, epinephrine; PFA, platelet function analyzer; μg/mL, microgram/milliliter; μmol/L, micromole/Liter; mmol/L, millimole/liter

Supplement Table 2. Treatment effect: platelet reactivity changes as measured by light transmission aggregometry or platelet function analyzer after treatment with A) aspirin or B) ticagrelor 

	Platelet reactivity as measured by light transmission aggregometry area under the curve in percent aggregation*min (AU*min)

	A) Change in platelet reactivity after aspirin treatment 

	Agonist, concentration
	European-American
	African-American
	95% confidence interval
	p-value

	
	n
	Mean AUC (AU*min)
	n
	Mean AUC (AU*min)
	
	

	ADP 1 μmol/L
	282
	-17.1 
	209
	-27.1 
	-1.5, 21.5
	0.09

	ADP 5 μmol/L
	282
	-46.7 
	209
	- 50.0 
	-8.3, 14.9
	0.57

	ADP 10 μmol/L
	282
	-27.5 
	209
	-26.8 
	-11.3, 9.8
	0.89

	EPI 0.5 μmol/L
	282
	-145.8 
	209
	-145.4 
	-29.8, 29.1
	0.98

	EPI 1 μmol/L
	282
	-225.3 
	209
	-211.6 
	-45.8, 18.3
	0.40

	EPI 10 μmol/L
	282
	-342.6 
	209
	-323.1 
	-52.7, 13.7
	0.25

	COL 2 μg/ml
	282
	-174.8 
	209
	-172.4 
	-18.0, 13.1
	0.76

	COL 5 μg/ml
	282
	-105.7 
	209
	-119.2 
	-0.3, 27.2
	0.05

	AA 0.5 mmol/L
	235
	-354.9 
	162
	-322.1
	-53.5, -12.1
	<0.01


	B) Change in platelet reactivity after ticagrelor treatment 


	Agonist, concentration
	European-American
	African-American
	95% confidence interval
	p-value

	
	n
	Mean AUC (AU*min)
	n
	Mean AUC (AU*min)
	
	

	ADP 1 μmol/L
	69
	-93.6 
	64
	-69.7 
	-42.0, -5.8
	<0.01

	ADP 5 μmol/L
	69
	-327.1 
	64
	-301.2 
	-46.8, -5.0
	0.01

	ADP 10 μmol/L
	69
	-313.2 
	64
	-324.1 
	-10.2, 31.9
	0.31

	EPI 0.5 μmol/L
	69
	-169.8 
	64
	-144.9 
	-69.2, 19.3
	0.26

	EPI 1 μmol/L
	69
	-205.5 
	64
	-192.2 
	-61.8, 35.1
	0.59

	EPI 10 μmol/L
	69
	-197.2 
	64
	-232.6 
	-19.8, 90.6
	0.20

	COL 2 μg/ml
	69
	 -71.1 
	64
	-99.8 
	2.0, 55.3
	0.03

	COL 5 μg/ml
	69
	-16.3 
	64
	-44.8 
	4.4, 52.6
	0.02

	AA 0.5 mmol/L
	69
	-115.8 
	64
	-94.0 
	-54.7, 11.1
	0.19

	Change in platelet reactivity as measured by platelet function analyzer (PFA)-100 closure time 

	Agonist, concentration
	European-American
	African-American
	95% confidence interval
	p-value

	
	n
	PFA-100 Closure Time (seconds)
	n
	PFA-100 Closure Time (seconds)
	
	

	A) After aspirin
	282
	130.7
	209
	113.7
	5.7, 28.3
	<0.01

	B) After ticagrelor
	106
	52.3
	112
	45.5
	-11.4, 25.1
	0.46



Abbreviations: AA, arachidonic acid; ADP, adenosine diphosphate; AUC, area under the curve; AU*min, percent aggregation units*min; COL, collagen; EPI, epinephrine; PFA, platelet function analyzer; μg/mL, microgram/milliliter; μmol/L, micromole/Liter; mmol/L, millimole/liter



Supplement Table 3. Platelet reactivity after addition of in vitro aspirin by race 

	Platelet reactivity as measured by light transmission aggregometry area under the curve in percent aggregation*min (AU*min)

	A) Platelet reactivity in response to in vitro aspirin

	Agonist, concentration
	European-American
	African-American
	95% confidence interval
	p-value

	
	n
	Mean AUC (AU*min)
	n
	Mean AUC (AU*min)
	
	

	EPI 0.5 μmol/L
	145
	66.2
	88
	51.3
	5.0, 24.9
	<0.01

	ADP 5 μmol/L
	145
	312.7
	88
	286.1
	9.4, 44.0
	<0.01

	COL 2 μg/ml 
	145
	160.1
	88
	139.5
	1.3, 39.9
	0.03

	AA 0.5 mmol/L 
	145
	11.8
	88
	11.0
	-3.2, 4.6
	0.72


	B) [bookmark: _GoBack]Treatment effect: change in platelet reactivity from baseline after in vitro aspirin 


	Agonist, concentration
	European-American
	African-American
	95% confidence interval
	p-value

	
	n
	Mean AUC (AU*min)
	n
	Mean AUC (AU*min)
	
	

	EPI 0.5 μmol/L
	145
	-237.9
	88
	-234.2 
	-48.5, 41.3
	0.87

	ADP 5 μmol/L
	145
	-29.8
	88
	-36.2 
	-17.3, 30.2
	0.60

	COL 2 μg/ml
	145
	-162.7 
	88
	-176.8 
	-14.0, 42.2
	0.32

	AA 0.5 mmol/L
	145
	-361.3
	88
	-324.8 
	-55.9, -17.1
	<0.01



Abbreviations: AA, arachidonic acid; ADP, adenosine diphosphate; AUC, area under the curve; AU*min, percent aggregation units*min; COL, collagen; EPI, epinephrine; PFA, platelet function analyzer; μg/ml, microgram/milliliter; μmol/L, micromole/Liter; mmol/L, millimole/liter














PLATELET FUNCTION TESTING PROTOCOLS

Light transmission aggregometry
Platelet rich plasma samples were analyzed using light transmittance aggregometry to measure serum platelet aggregation in response to:
1. Epinephrine at low, intermediate, and high concentrations;
2. Adenosine diphosphate at low, intermediate, and high concentrations;
3. Collagen at low, intermediate, and high concentrations;
4. Arachidonic acid

The area under the light transmission aggregometry curve (AUC) was chosen as the primary measure of aggregation because the AUC captures several features of the aggregometry curve, which are sensitive to the effects of antiplatelet drugs namely the slope, the maximal aggregation, and the final aggregation. To standardize AUC measurements across individuals and visits the test duration was fixed at 12 minutes for epinephrine and 6 minutes for collagen, arachidonic acid, and adenosine diphosphate. Higher AUC values reflect higher maximal and residual aggregation, slope, and velocities.
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Supplement Figure 2. Area under the light transmission aggregometry curve. Using light transmission aggregometry, the percent aggregation is plotted over time to produce the upper curve, similar to below. The AUC is measured by the aggregometer over the duration of the test. Borrowed with permission from Voora et al.1
In vitro aspirin protocol using light transmission aggregometry
To normalize differences in absorption, distribution, and metabolism of aspirin baseline samples from Duke study #3 were tested with light transmission aggregometry after the addition of in vitro aspirin at a concentration of 53 µmol/L, which exceeds the concentration achieved in vivo with a 325 mg aspirin dose.  Platelet rich plasma was incubated with in vitro aspirin for 10 minutes at room temperature prior to the addition of agonists.1

Platelet function analyzer-100
Whole blood samples were analyzed using the platelet function analyzer (PFA)-100 (Siemens Healthineers, Erlangen, Germany) to measure whole blood platelet aggregation in response to collagen/epinephrine, which has been previously described.1 PFA-100 measures platelet function under flow conditions similar to that present in blood vessels. Citrated whole blood was placed in the PFA-100 chamber and blood was aspirated through an aperture in a collagen/epinephrine coated membrane. The amount of time (in seconds[s], up to a maximum of 300s) until blood ceased to flow through the membrane aperture was recorded as the final result.1 Shorter closure time reflects greater platelet aggregation.
All three original antiplatelet studies used both light transmission aggregometry and PFA-100 to measure platelet reactivity.








ORIGINAL ANTIPLATELET CHALLENGE STUDIES

DUKE STUDY #1 :
The Duke Clinical Research Unit (DCRU, Durham, NC, USA) performed an aspirin exposure study to examine gene expression profiles in healthy volunteers recruited through advertisements. Race was self-reported (European-American, African-American, Asian/Pacific Islander, Indian, Native American, Latino, Other). Platelet function was measured using light transmittance aggregometry (LTA) and platelet function assay-100 (PFA-100) at baseline, prior to aspirin 325mg. Subjects were then treated with 325mg aspirin for two weeks and platelet function was re-measured. This study has been described previously. 1
Eligible patients were healthy volunteers older than 18 years with acceptable venous access. Exclusion criteria were as follows: history of a bleeding disorder, gastrointestinal bleeding, regular use of antiplatelet agents, nonsteroidal anti-inflammatory agents (NSAIDs), oral corticosteroids, anticoagulants, coexisting conditions: diabetes, coronary artery disease, peripheral artery disease, cerebrovascular disease, history of stroke, deep venous thrombosis, transient ischemic attack, daily use of more than 1 prescription medication (except oral contraceptives and antihistamines), regular cigarette use (defined as > 1 cigarette/day), or known pregnancy. 
Throughout the study period subjects were reminded to refrain from any new medications (in particular those containing aspirin or NSAIDs) and cigarette use. Subjects were given a list of over the counter medications that contain aspirin/NSAIDs to avoid. Dietary supplements were not an exclusion criteria and were not recorded, but instead, subjects were instructed to not alter their intake of any supplements throughout the study period. All study participants provided informed consent. 
For subjects taking aspirin or NSAIDs prior to entry into the study, the subject was asked to reschedule their visit after at least 14 days of documented aspirin/NSAID abstinence. 

DUKE STUDY #2: 
The Duke Clinical Research Unit (DCRU, Durham, NC, USA) performed an aspirin and ticagrelor exposure study to examine gene expression profiles in healthy volunteers and subjects with type 2 diabetes. 
Study protocol
Study cohorts. This antiplatelet exposure study used two separate cohorts: 1) healthy adult volunteers 2) patients with Type 2 diabetes.
Prior aspirin use and aspirin washout. For patients at risk for cardiovascular disease who met inclusion/exclusion criteria and who consented to the study, a letter was sent to the patient’s physician requesting his/her approval or disapproval for the patient to hold aspirin for four weeks. If the physician approved, the patient was contacted and taken off of aspirin for four weeks prior to the first study visit. In addition, and by design, all antiplatelet agents were held for an additional four weeks between the third and fourth study visits.
Randomization. Patients in each cohort were randomized using a cross-over design comparing low- and high-dose aspirin as well as a non-aspirin platelet inhibitor ticagrelor. Randomization was performed after informed consent and baseline clinical/medical data was collected. Patients were randomly assigned to one of the following drug sequences:
1. Aspirin 81 mg daily for four weeks, then aspirin 325 mg daily for four weeks, then a four-week aspirin washout, then ticagrelor 90 mg twice daily; or
2. Aspirin 325 mg daily for four weeks, then aspirin 81 mg daily for four weeks, then a four-week aspirin washout, then ticagrelor 90 mg twice daily.
Platelet function was measured using LTA and PFA-100 at baseline, prior to aspirin or ticagrelor, and then again after 4 weeks of aspirin 325mg or ticagrelor 90mg twice daily.
Study visits. Patients were instructed to come to the DCRU before or on the same day as the first visit to meet with the study coordinator for screening, to review the consent form and to ask any questions regarding participation. After consent was obtained, patients were scheduled for the study visits. Patients were asked to fast for at least six hours prior to each visit and to refrain from tobacco, alcohol, nicotine product use and intensive exercise for at least six hours prior to each clinic visit.  In addition, patients were asked to refrain from non-steroidal anti-inflammatory agents (NSAIDs) and if a sexually active female of child-bearing potential, to use appropriate contraception during the entire study period once consent is obtained and for two weeks afterwards. If these guidelines were not followed, then patients were rescheduled. A urine pregnancy test was collected at the first study visit, prior to beginning aspirin use, if a female patient had sex without contraception or if she thought she may be pregnant. In addition, a serum pregnancy test was performed after the consent form was signed in all female patients of childbearing potential and also on those whose menopausal state or surgical hysterectomy could not be confirmed.
Demographic data was collected at the screening visit and included date of birth/age, sex, medications (prescription, over-the-counter, and as needed), self-reported race (European-American, African-American, Asian/Pacific Islander, Indian, Native American, Latino, Other), ethnicity, medical history (both groups), and regular tobacco use (packs/week). Risk factors and comorbidities were identified including: hypertension and/or hyperlipidemia (defined as requiring prescription medication); coronary artery disease (diagnosed by a positive stress test or significant > 50% stenosis on coronary angiography, prior percutaneous coronary intervention, or prior coronary artery bypass surgery); peripheral artery disease (diagnosed by ankle brachial index < 0.9, > 50% stenosis on peripheral angiography or noninvasive imaging including CT, MRI, or ultrasound), cerebrovascular disease (including cerebral infarction or transient ischemic attack), and deep venous thrombosis or pulmonary embolus.
At each study visit, patients were asked about the following: any adverse drug events that may have occurred since the previous visit; any changes to medication list since consent or last visit; recent prescription medication use within the prior seven days; last menstrual period (in women of child bearing potential); contraceptive use (if sexually active female patient of childbearing potential; last use of tobacco, nicotine products, or alcohol (if within six hours of the visit, the visit was rescheduled); last aspirin or NSAID use (if within 14 days of the visit, the visit was rescheduled), and last intensive exercise (if within six hours of the visit, the visit was rescheduled). Blood pressure and heart rate were measured. It was confirmed that each patient had been fasting for six hours prior to the study visit (patients in the healthy volunteer cohort could drink water and patients with diabetes could drink fruit juice). If patients had symptoms of fever, flu, and/or upper respiratory infection in the past seven days or had recently received a live nasal influenza vaccine, the visit was rescheduled for seven days after resolution of symptoms or vaccination. Patients were instructed to keep a medication log and the number of pills dispensed, number of pills returned, and number of missed doses based on the medication log was recorded.
At the first study visit, the first phlebotomy sample was drawn for baseline platelet function and biological sample collection, and then the first dose of aspirin (81 or 325 mg) was administered. Patients were then provided 34 tablets of aspirin (81 or 325 mg), a medication log, and a list of medications to avoid during the study. Patients were instructed to take one aspirin tablet daily with a full glass of water and to record the date/time of each dose. (If a patient missed a dose of aspirin, they were allowed to take it later in the day.)
On the morning of the second and third study visit, patients were instructed not to take their scheduled dose of aspirin and instead to come to the DCRU to receive their final aspirin dose with a full glass of water. 
After the conclusion of the third study visit, all patients were instructed to discontinue the use of all aspirin or NSAIDs for the next four weeks to allow sufficient time for the genomic content of platelets to return to baseline and for the entire platelet pool to regenerate ~2-3 times.
At the fourth study visit, patients arrived at the DCRU to have their baseline platelet function and biological sample collection. They were then given a loading dose (180 mg) of ticagrelor with a full glass of water. Patients were provided120 ticagrelor tablets (90 mg), a medication diary, and a list of medications to avoid during the study. Patients were instructed to take one ticagrelor tablet twice daily with a full glass of water and record the date/time of each dose. (If a patient missed a dose of ticagrelor, they were allowed to take it later in the day.)
On the morning of the fifth study visit, patients were instructed not to take their scheduled dose of ticagrelor and instead to come to the DCRU to receive their final ticagrelor dose with a full glass of water. 
Medication adherence. During the study (i.e. from the time of consent), patients were instructed to refrain from using NSAIDs or over the counter medications that contain NSAID medications (see list for examples). Instead, for analgesic or antipyretic purposes, patients could use products containing acetaminophen as needed.  Subjects were asked to review the active ingredient lists of over the counter medications taken during the study period and to compare to the allowed list.
The study staff were available to discuss new medications that may interfere with the study.  Although new medications or prohibited medications did not necessarily result in exclusion from the trial, each instance was reviewed by the study physician. Subjects were instructed that the over the counter products on the list were allowed if they are taken as needed and not on a daily basis.
Inclusion and exclusion criteria
Healthy cohort. In the healthy cohort, inclusion criteria included age between 30 and 70, non-smoker, and a requirement that female patients should not exceed 55% o the cohort.
Exclusion criteria included history of bleeding disorder (gastrointestinal bleeding, intracranial bleeding or known prior gastric ulcer without documented resolution; current regular use of antiplatelet agents (aspirin, cilostazol, prasugrel, clopidogrel, dipyridamole, ticagrelor, or ticlopidine), nonsteroidal anti-inflammatory agents (NSAIDs), oral corticosteroids (i.e. prednisone), and/or anticoagulants (warfarin, dabigatran, apixaban, rivaroxaban, enoxaparin); known, severe hepatic impairment; surgery within the last 6 months, at the discretion of the PI; prior gastric bypass surgery (or equivalent) that interferes with absorption at the discretion of the PI; aspirin allergy or known intolerance to aspirin or ticagrelor; comorbid conditions including hypertension (requiring prescription medication), hyperlipidemia (requiring medications), type 1 or 2 diabetes, coronary artery disease (diagnosed by a positive stress test or significant stenosis at coronary angiography, or any of the following: myocardial infarction, percutaneous coronary intervention, coronary artery bypass surgery), peripheral artery disease (diagnosed by ankle brachial index, angiography, or noninvasive imaging; CT, MRI, or ultrasound), cerebrovascular disease (cerebral infarction, cerebral hemorrhage, subarachnoid hemorrhage, and/or transient ischemic attack), deep venous thrombosis or pulmonary embolus, known HIV, hepatitis B or C virus infection, chronic liver disease, and chronic kidney disease; use of daily prescription medications other than oral contraceptives; regular use (defined as any use within the past 7 days) of tobacco (cigarette, cigar, or chewing tobacco) and/or nicotine products (gum, patch, or inhaler); current breastfeeding or known pregnancy; personal or prior family member participation in prior aspirin studies at the Duke Clinical Research Unit; and known active substance use, at the discretion of the study investigator.
Diabetic cohort. In the diabetic cohort, inclusion criteria included age over 45 for men and over 50 for women, type 2 diabetes requiring prescription medications, approval by the patient’s physician to allow aspirin washout prior to participation if aspirin was already prescribed or agreement by the patient to submit to a four-week aspirin washout period if patient self-administers aspirin, and a requirement that female patients should not exceed 55% of the cohort.
Exclusion criteria included a history of bleeding disorder (gastrointestinal bleeding, known prior gastric/duodenal ulcer without documented resolution, or intracranial bleeding); current regular use of antiplatelet agents other than aspirin (cilostazol, clopidogrel, prasugrel, ticagrelor, dipyridamole, or ticlopidine), NSAIDs, oral corticosteroids (i.e. prednisone), or anticoagulants (warfarin, dabigatran, apixaban, rivaroxaban, or enoxaparin); current regular use of CYP3A inhibitors (including atazanavir, clarithromycin, indinavir, itraconazole, ketoconazole, nefazodone, nelfinavir, ritonavir, saquinavir, telithromycin and voriconazole) or inducers (including rifampin, dexamethasone, phenytoin, carbamazepine, and phenobarbital); known, severe hepatic impairment; surgery within the last 6 months; aspirin allergy or known intolerance to aspirin or to ticagrelor; current breastfeeding; conditions where aspirin washout is likely to expose the patient to excessive risk of thrombosis including atrial fibrillation and known history of arterial thrombosis (myocardial infarction, stroke, or transient ischemic attack); other comorbid conditions including chronic liver disease, chronic kidney disease, HIV or hepatitis B or C virus infection, type 1 diabetes, DVT or pulmonary embolus; known pregnancy in women of child bearing potential; personal or prior family member participation in prior aspirin studies at the Duke Clinical Research Unit; and known active substance use, at the discretion of the study investigator.
Sample collection
Phlebotomy protocol for all visits. At each study visit, patients were first asked to rest in a supine position for 10 minutes. Approximately 90 mL of blood was collected in multiple tubes to allow for serum, plasma, and platelet analysis as well as genetic analysis (DNA, RNA).
Side effect and safety monitoring
Patients in the study were able to report side effects and adverse events at any time during the study and were queried for the development of side effects and adverse events at every study visit. Patients taking aspirin were asked to report side effects and adverse events including gastrointestinal (stomach upset, heartburn, nausea, abdominal pain), allergic (rash, hives, itching, difficulty breathing, wheezing, chest tightness, swelling of the mouth, face, lips or tongue), tinnitus, hearing loss, bruising, and bleeding.
Patients taking ticagrelor were asked to report side effects and adverse events including shortness of breath, bleeding (hematoma, epistaxis, gastrointestinal bleeding, subcutaneous or dermal bleeding), allergy (rash, itching). Patients on aspirin were instructed to not have more than one drink (for females) or two drinks (for males) of alcohol per day. Patients who developed gastrointestinal side effects were allowed to take gastric acid suppressant medications (prescription or OTC) during the study if necessary.
Female patients who were found to be pregnant at the screening or any of the study visits terminated the study immediately. All serious adverse events, both unexpected and related to the study medications, were reported to the study investigator. If patients could not continue the study due to an adverse event or uncontrolled side effects, they were able to reschedule visits or exit the study.

DUKE STUDY #3 :
Subjects with diabetes mellitus type 2, coronary artery disease, and healthy volunteers were recruited through advertisements for this aspirin-challenge study, conducted at the Duke Clinical Research Unit in Durham, North Carolina. Platelet function was measured using light transmittance aggregometry (LTA) and platelet function assay-100 (PFA-100) at baseline, prior to aspirin 325mg and then again after 4 weeks of aspirin 325mg. This study has been described previously.1
Inclusion and exclusion criteria
In order to have a group of healthy volunteers whose age was similar to those of diabetics, the minimum age was increased to 30 years. Eligible patients were healthy volunteers and subjects with diabetes and coronary artery disease older than 30 years with acceptable venous access who did not meet exclusion criteria.
Exclusion criteria were as follows: history of a bleeding disorder, gastrointestinal bleeding, regular use of antiplatelet agents, nonsteroidal anti-inflammatory agents (NSAIDs), oral corticosteroids, anticoagulants, coexisting conditions: diabetes type 1, diabetes type 2 (except in the diabetic cohort), coronary artery disease, peripheral artery disease, cerebrovascular disease, history of stroke, deep venous thrombosis, transient ischemic attack, daily use of more than 1 prescription medication (except oral contraceptives and antihistamines), regular cigarette use (defined as > 1 cigarette/day), or known pregnancy. 












Supplemental Resources:
1. Voora D, Ortel TL, Lucas JE, Chi JT, Becker RC, Ginsburg GS. Time-dependent changes in non-COX-1-dependent platelet function with daily aspirin therapy. J Thromb Thrombolysis. 2012;33(3):246-257.
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