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Abstract

Clopidogrel and aspirin are commonly prescribed anti-platelet medications indicated for patients
who have experienced, or are at risk for, ischemic cardiovascular events. The Pharmacogenomics
of Anti-Platelet Intervention (PAPI) Study was designed to characterize determinants of
clopidogrel and dual anti-platelet therapy (DAPT) response in a healthy cohort of Old Order
Amish from Lancaster, PA. Following a loading dose, clopidogrel was taken once a day for 7 days.
One hour after the last dose of clopidogrel, 325 mg of aspirin was given. Ex vivo platelet
aggregometry was performed at baseline, post-clopidogrel, and post-DAPT. Platelet aggregation
measurements were significantly lower after both interventions for all agonists tested (p <0.05),
although there was large inter-individual variation in the magnitude of anti-platelet response.
Female sex and older age were associated with higher platelet aggregation at all three time-points.
Change in aggregation was correlated among the various agonists at each time point. Heritability
(h?) of change in platelet aggregation was significant for most traits at all time-points (range
h2=0.14-0.57). Utilization of a standardized, short-term intervention provided a powerful
approach to investigate sources of variation in platelet aggregation response due to drug therapy.
Further, this short-term intervention approach may provide a useful paradigm for
pharmacogenomics studies.
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INTRODUCTION

Clopidogrel and aspirin are used to improve cardiovascular (CV) outcomes in patients after
acute coronary syndrome and/or percutaneous coronary intervention (PCI) by inhibiting
platelet function and reducing recurrent arterial thrombotic events [1]. Clopidogrel is widely
used either alone or in combination with aspirin as part of dual anti-platelet therapy (DAPT)
regimen. There is a wide variability in drug response for both clopidogrel [2] and aspirin [3,
4], and patients who exhibit high on-treatment ex vivo platelet activity are at an increased
risk of secondary ischemic events [5]. A better understanding of the factors that influence
response to clopidogrel, both alone or in combination with aspirin, could improve treatment
outcomes and reduce recurrent CV events. Many pharmacoepidemiologic and
pharmacogenomic studies that seek to answer such questions utilize medical-record
databases, biobanks or recruitment from tertiary care facilities, however, a challenge of these
studies is that they are often insufficiently powered due to small sample size and cannot
adequately control for co-morbidities and polypharmacy. In contrast, short-term intervention
studies in healthy individuals can be a powerful tool to understand variations in drug
response provided there is an appropriate sub-clinical endpoint and that the medication is
appropriate for short-term use in healthy individuals. With this in mind, we conducted the
Pharmacogenomics of Anti-Platelet Intervention (PAPI) Study to identify factors associated
with response to anti-platelet therapy.

In this report, we describe the design and unique characteristics of the PAPI Study and then
address the following specific questions: (1) What is the magnitude of variation in the
platelet aggregation response to standardized clopidogrel and/or DAPT in this short-term
intervention? (2) What baseline participant characteristics are associated with platelet
aggregation response? (3) Is response to clopidogrel or DAPT correlated among different
agonists used to stimulate platelet aggregation? (4) To what extent are genes predicted to
contribute to variation in platelet aggregation response? Finally, we discuss the unique
attributes of the PAPI study design and how this study may serve as a model for
pharmacogenomics research to reduce non-genetic confounders and enhance genetic factors
underlying variation in drug response.

METHODS

Study Overview and Population

The PAPI study was initiated in August 2006 and successfully recruited 687 healthy Amish
adults to participate in a two-phase intervention consisting of: (1) a one week clopidogrel-
only intervention (300 mg loading dose + 75 mg/day), and, (2) addition of 325 mg of aspirin
after the last 75 mg dose of clopidogrel. £x vivo platelet aggregation was assessed using
optical aggregometry performed at baseline and after each phase of the intervention to
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evaluate response to clopidogrel alone or clopidogrel and aspirin in combination (/.e.
DAPT). An overview of the study design is provided in Fig. (1).

PAPI Study participants were recruited from the Old Order Amish (OOA) community of
Lancaster County, PA. In the 18t century, approximately 550 OOA fled Switzerland to
escape religious persecution and settled in Pennsylvania [6]. Currently, the OOA population
in Lancaster County consists of approximately 30,000 individuals; nearly all of whom are
descendants of the original set of 550 immigrants. Extensive genealogical records are
available for the OOA, enabling PAPI study participants to be linked to a single, 14-
generation pedigree [6, 7]. The relatively homogeneous lifestyle and genetic architecture of
the OOA make them an ideal population for identifying complex trait genes through
minimization of potentially confounding variables.

Eligibility Criteria and Recruitment

A total of 800 individuals were approached for the PAPI Study between August 2006 and
January 2012, of whom 717 expressed interest in participating and met initial eligibility
criteria. Among these, 687 subjects completed at least the baseline exam (Suppl Fig. 1).
Participants were generally healthy and not recruited based on known CV disease (CVD)
risk or drug response. Many of the PAPI Study participants had participated in previous
studies; others were identified by word of mouth, and regular newsletter mailings. Eligible
family members were also encouraged to enroll.

Participants had to be at least 20 years of age to be eligible for the study and free of the
following conditions: severe hypertension (blood pressure > 160/95 mmHg); current
pregnancy or lactation; use of prescription medications that could not be discontinued and
would impact outcomes of the study; unwillingness to discontinue over-the-counter
remedies (including vitamins and supplements) one week prior to study; coexisting
malignancy; thrombocytosis (platelet count >500,000/ul) or thrombocytopenia (platelet
count <75,000/ul), anemia (hematocrit < 32%); abnormal thyroid stimulating hormone
(TSH) levels (<0.5 or >5.5 mU/L); elevated liver enzymes (aspartate transaminase or alanine
transaminase >2 times the upper normal limit); renal insufficiency (creatinine >2.0 mg/dl);
allergies to clopidogrel or aspirin; surgery in the 6 months prior to the study; history of
gastrointestinal bleeding or other bleeding disorders; and current aspirin or clopidogrel use.
Also, those on anti-platelet therapy with preexisting conditions such as a history of
angioplasty (including stent placement), atrial fibrillation, coronary artery bypass surgery,
deep vein thrombosis or other thrombosis, myocardial infarction, stroke or transient
ischemic attacks, type 2 diabetes, unstable angina, or other conditions where anti-platelet
therapy withdrawal 14 days before study initiation would cause increased risk, were
excluded from the study. A detailed listing of the exclusion factors is available in Suppl
Table 1.

The PAPI study was approved by the Institutional Review Board at the University of
Maryland, Baltimore and an external Data Safety and Monitoring Board supervised the
conduct of the study. Written informed consent (including permission to contact relatives)
was obtained from each subject. The study was conducted under an investigational new drug
protocol (IND #74,600) and registered at Clinicaltrials.gov (#NCT00799396).
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Study Protocol and Interventions

Prior to the subject’s enrollment, each potential participant was visited at home by a study
nurse who performed a screening examination. This exam included a thorough review of
personal and family history, complete blood count, kidney and liver function tests, and
measurement of TSH levels. After assessment of other exclusion criteria (see Suppl Table 1),
eligible participants were scheduled for their first clinic visit.

Participants taking aspirin were asked to abstain from its use for at least two weeks prior to
Clinic Visit 1. All other medications, vitamins, and supplements were discontinued one
week prior to Clinic Visit 1. After an overnight fast, subjects were brought to the Amish
Research Clinic in Lancaster, PA. A nurse or physician performed a physical examination,
administered a urine pregnancy test (if applicable), measured vital signs, and collected a
fasting blood sample. This blood sample was used in analyses of platelet aggregation and
fasting lipids, whole blood was obtained for DNA isolation, and plasma, serum, and urine
were stored for future use.

After platelet aggregation measurements were recorded, subjects were given a 300 mg oral
loading dose of clopidogrel at the clinic and were instructed to take 75 mg daily for the
following 6 days from pre-loaded pill boxes (Fig. 1). Subjects were informed of the potential
side effects of study drugs such as gastrointestinal bleeding, intracranial hemorrhage, and
other Gl events (e.g. nausea, indigestion, heartburn and vomiting). In addition, participants
were advised to call the clinic immediately if any of the side effects occurred. A pill count
was carried out by a field team at least once during that week to verify adherence to the
intervention and to check for adverse events. Subjects returned to the clinic 1 week later
(Clinic Visit 2) after an overnight fast. At the clinic, they took the final 75 mg dose of
clopidogrel, and 1 h later blood was drawn for measures of platelet aggregation. After
follow-up platelet aggregation measurements were recorded, participants were given 325 mg
of chewable aspirin at the clinic. Two hours after the aspirin was taken, platelet aggregation
studies were repeated to assess the combined response of clopidogrel and aspirin (DAPT).

Platelet Aggregation

Platelet aggregometry was completed at all 3 time-points: (1) at baseline before clopidogrel
administration (Clinic Visit 1), (2) post-clopidogrel alone (Clinic Visit 2) and (3) post-DAPT
(Clinic Visit 2). Platelet rich plasma (PRP) was prepared from whole blood and adjusted to a
platelet count of 200,000 platelets/uL using a Coulter 3-part differential analyzer (Sysmex,
Lancaster PA) [8]. Platelet function was measured by optical aggregometry using a PAPSE
aggregometer (Bio/Data Corporation, Horsham, PA) after stimulation of PRP samples with
adenosine diphosphate (ADP; 2, 5, 10, and 20 uM), collagen (1, 2, 5, and 10 pg/ml),
epinephrine (10 uM), and arachidonic acid (AA; 1.6 mM) using platelet-poor plasma as a
referent (Chrono-Log, Lancaster PA). Repeat measures were calculated on 15 subjects and
intra-assay coefficients of variation ranged from 3-16%.

Other Study Measures

PAPI study participants were examined at the first clinic visit and administered
questionnaires on health history and lifestyle factors including smoking history. Body
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weight and height were measured using a stadiometer and calibrated scale without shoes
during the first clinic visit. Body mass index (BMI) was calculated as weight (kg) divided by
height squared (m?2). Systolic blood pressure (SBP) and diastolic blood pressure (DBP) were
measured in duplicate with a standard sphygmomanometer. Serum lipid and high density
lipoprotein cholesterol (HDL-C) were measured by Quest Diagnostics (Horsham, PA) and
LDL-C was calculated using the Friedewald formula [9].

Statistical Analysis

RESULTS

The primary outcome of this analysis is maximum ex vivo platelet aggregation. Summary
statistics (/.e. means and standard deviations) and frequencies of participant characteristics
and agonists at each time-point were calculated using SAS version 9.2 (SAS Institute Inc.,
Cary, North Carolina). Changes (4) in platelet aggregation between time-points were
calculated as:

1. A between baseline and post-clopidogrel = clopidogrel response
2. A between post-clopidogrel and post-DAPT = aspirin response
3. A between baseline and post-DAPT = DAPT response

We used general linear models to compare platelet aggregation at baseline, after clopidogrel
or post-DAPT between men and women and to assess the effect of age on platelet
aggregation at all 3 time-points. Additionally, we evaluated the relationship between platelet
aggregation measures and other participant characteristics (7.e. BMI, blood pressure,
smoking status, and lipid measures) while simultaneously adjusting for age and sex.
Statistical analyses were performed using SOLAR (The Southwest Foundation for
Biomedical Research, San Antonio, TX) which is a robust software package used to perform
various statistical analyses in complex family studies [10]. SOLAR has been described
extensively elsewhere, but in brief, we conducted analysis using a variance components
analytical framework which allows us to account for non-independence of study participants
due to family structure through the inclusion of a random effect which is a function of the
kinship coefficient. Heritability, or the proportion of trait variation between individuals that
is due to genetic factors, was also estimated using SOLAR. We estimated the residual
heritability for change in platelet aggregation between time-points for each agonist while
accounting for age and sex. Finally, we calculated the partial phenotypic correlations, after
adjusting for age and sex, using this variance components framework.

Participant Characteristics and Platelet Aggregation

Characteristics of male and female PAPI participants were generally similar though, in
accordance with Amish cultural traditions, tobacco use is restricted to men (Table 1).
Females also had slightly higher SBP (p=0.0007), LDL-C (p = 0.0019), BMI (p < 0.0001)
and platelet count (p = 0.0172) compared with males. As expected, mean levels of agonist-
induced platelet aggregation were lower for each agonist compared with baseline after both
clopidogrel and DAPT intervention (p < 0.05 for all) (Fig. 2, Suppl Table 2). Consistent with
the known mechanism of action of clopidogrel, significant decreases in ADP-stimulated
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platelet aggregation were observed after intervention with clopidogrel alone and after DAPT.
For example, platelet aggregation decreased by 53% with ADP (20 yuM) stimulation, and by
another 8% with addition of aspirin. In contrast, larger changes were observed for AA- and
epinephrine-stimulated platelet aggregation after the DAPT intervention as compared with
the clopidogrel only intervention. For example, the reduction in AA-stimulated platelet
aggregation was 12% after clopidogrel and 96% following the DAPT intervention. Collagen-
stimulated platelet aggregation showed moderate reductions after both clopidogrel and
DAPT; platelet aggregation decreased by 18% post-clopidogrel and 67% post-DAPT.

Association of Participant Characteristics with Platelet-Related Traits

Baseline subject characteristics, including age, sex, BMI, systolic and DBP, HDL-C, LDL-
C, triglycerides, and current smoking status, were tested for association with each platelet-
related trait (Table 2 and Suppl Table 3). Regression analyses were performed to determine
if the traits showed a positive or negative association with agonist-stimulated maximal
platelet aggregation. Female sex and older age were associated with higher maximum
aggregation for the majority of traits at all 3 time-points. Consequently, other subject
characteristics were simultaneously adjusted for age and sex in all analyses. An inverse
relationship between triglycerides and collagen (1, 2 and 5 pg/mL) or epinephrine-
stimulated aggregation was observed at baseline. While this inverse relationship persisted for
epinephrine-stimulated aggregation post-clopidogrel and post-DAPT, it did not for collagen-
stimulated aggregation. In fact, a positive association between triglycerides and ADP-
stimulated aggregation was observed post-clopidogrel and post-DAPT. Lower blood pressure
(both SBP and DBP) was associated with higher platelet aggregation for ADP-, collagen-
and epinephrine-stimulated aggregation at baseline, but was, in general, not associated after
drug interventions.

Correlations between Changes in Aggregation Across Different Agonists

Age and sex adjusted partial correlations were calculated for change in aggregation between
all agonists for each time-point (Fig. 3). In general, different concentrations of the same
agonist were highly correlated for clopidogrel response (ADP: 0.29-0.89; collagen: 0.40-
0.77), DAPT response (ADP: 0.28-0.88; collagen: —0.01-0.79) and aspirin response (ADP:
0.56-0.88; collagen: —0.05-0.82). Also, more similar concentrations of the same agonist
were generally more highly correlated. For example, DAPT response aggregation was more
similar between 5 and 10 pg/mL of collagen agonist (r = 0.79) compared with 1 and 10
pg/mL of collagen agonist (r = — 0.01). At all time-points, there was some correlation
between change in aggregation across different agonists (r = — 0.03-0.64), but generally to a
lower extent than the correlation between different concentrations of the same agonists.

Heritability of Change in Platelet Aggregation between Different Interventions

In general, change in platelet aggregation between interventions was heritable (Table 3).
Change in aggregation was heritable for clopidogrel response (h?: 0.16-0.33) as was DAPT
response (h?: 0.17-0.26) for all concentrations of ADP agonist, but aspirin response was
only heritable for the two highest agonist ADP concentrations (h%: 0.21-0.25). Change in
aggregation stimulated by collagen was heritable for clopidogrel response at the 2, 5 and 10
pHg/mL concentrations (h%: 0.14-0.24) as was DAPT response for the two highest
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concentrations of collagen (h2: 0.38-0.57). Change in aggregation for aspirin response was
heritable for all collagen agonist concentrations (h%: 0.24-0.48). Change in aggregation
stimulated by epinephrine agonist was not heritable for clopidogrel response but was among
DAPT and aspirin responses (h%: 0.21 and 0.52, respectively). Finally, change in AA-
stimulated aggregation was only heritable between clopidogrel and aspirin responses (h?:
0.35 and 0.37, respectively). Heritability of aggregation at the 3 time points (as opposed to
change) is provided in Suppl Table 4.

DISCUSSION

There are multiple factors known to confound studies of anti-platelet drug response such as
underlying disease burden, medication non-adherence, concurrent use of medications,
vitamins or supplements, and diet. To minimize the effects of these potential confounders,
we chose to perform a highly controlled, short-term, anti-platelet intervention in healthy
drug-naive research participants from a relatively homogeneous population. As a founder
population, the OOA have a unique ancestral history where the population was formed by a
limited number of founders. This population bottle neck may result in a loss of genetic
variation if it was not carried by the original founder pool. However, the founders were from
a European population and likely share with outbred European populations some, if not
most, of the common genetic variants that influence drug response [11]. Further, the OOA
population has shown outstanding cooperation with our research group resulting in high
rates of participation and adherence to study interventions as evidenced here. Further, the
family design of the drug intervention study allowed us to estimate heritability of anti-
platelet response traits in order to choose the traits most likely to be driven by genetic
determinants. An advantage of our study design is that rather than evaluate a clinical
endpoint, e.g. CV events, which may be multifactorial in causation, we chose a more
proximal quantitative endpoint, agonist-stimulated platelet aggregation, which is known to
correlate with on-treatment risk for CV endpoints. While clinical endpoints remain the gold
standard for evaluating anti-platelet therapies it is challenging to recruit sufficient numbers
of samples to conduct large-scale analysis and these studies are complicated by factors such
as polypharmacy and health care delivery differences across sites. While it is critical to
validate findings in studies that do have CV event endpoints, we believe this study design is
unique and could represent a powerful approach generalizable to other pharmacogenomic
studies.

As expected, we observed significant reductions in agonist-stimulated platelet aggregation
after both clopidogrel and DAPT exposure. In agreement with the known mechanism of
action, ADP-induced platelet aggregation was most significantly influenced upon
clopidogrel exposure. Furthermore, the addition of aspirin resulted in only minor changes to
ADP-stimulated platelet aggregation, consistent with prior investigations [12, 13]. Collagen-
stimulated platelet aggregation was reduced after clopidogrel and even further after DAPT
exposure, indicating that aspirin also impacts collagen-induced platelet aggregation [13]. For
epinephrine and AA, there was a relatively minor change between baseline and post-
clopidogrel aggregation, but a substantial change after aspirin, which is consistent with
aspirin’s known mechanism to inhibit cyclooxygenase [12, 13].
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In addition to observing variation in both clopidogrel and DAPT response, we sought to
determine which baseline clinical characteristics were associated with ex vivo platelet
aggregation. We observed a positive association between age and agonist-induced platelet
aggregation prior to drug exposure, similar to previous reports [14]. Interestingly, this
relationship persisted after both clopidogrel and DAPT intervention. An association between
female sex and platelet aggregation was observed at baseline and after intervention. While
sex-specific response to aspirin is well established, less is known about sex-specific
differences in clopidogrel response, though in other studies the risk of CVD events (death
from cardiovascular causes, nonfatal Ml, or stroke) in clopidogrel-treated ACS patients was
similar in the male and female subgroups [15-17]. In the current analysis, it is unlikely that
sex specific differences were observed because of variability in baseline characteristics, as
the two sexes were relatively well-matched.

Our results also demonstrated that change in platelet aggregation in response to different
agonists is correlated. The highest correlations were observed within ADP- and collagen-
induced platelet aggregation for clopidogrel and DAPT responses. As shown in Fig. (3),
most of these agonists are moderately correlated with one another, validating that they are
dependent on each other but also provide unique information. ADP-stimulated aggregation
is likely reflecting clopidogrel response as it interacts with the P2Y 12 receptor, while AA-
stimulated aggregation is reflective of aspirin’s COX-mediated inhibition. Collagen-
stimulate aggregation, on the other hand, may be measuring non-COX mediated platelet
aggregation [18]. Taken together, these data may suggest that measurement of multiple
agonists is important in order to provide a complete assessment of platelet aggregation and
provides further evidence for use of either multiple measures or compaosite measures in
pharmacogenomics studies [19].

Previous reports demonstrate heritability for ADP-, collagen- and epinephrine-stimulated
platelet aggregation in population samples not on anti-platelet therapy [20, 21]. A previous
short-term intervention of aspirin alone in the OOA reported significant heritability
estimates in collagen-, ADP-and AA-stimulated aggregation after aspirin, though post-
aspirin heritability was lower than baseline heritability[16]. Our study builds on this
previous work by reporting that change in aggregation during clopidogrel or DAPT
intervention is also heritable, an observation which has important implications for
pharmacogenomics research. We also replicated the heritability for ADP-stimulated
aggregation at baseline and post-clopidogrel in the full sample which we previously reported
for a subset of samples with genome-wide genotyping from the PAPI study (Suppl Table 4)
[22].

Although the current analysis does not incorporate any genetic markers, an objective of the
PAPI study was to provide a discovery resource for genetic variants influencing the response
to anti-platelet interventions. Post-hoc power calculations were conducted using QUANTO,
a power and sample size calculator appropriate for a variety of genetic epidemiology study
designs [23], and estimate that our sample size of 687 participants provides 80% power at a
genome-wide level of significance (p = 5x1078) to identify variants that explain at least
5.5% of the trait variation. Genome-wide genotyping has been conducted in this study and a
genome-wide analysis of the first 429 participants from this study had sufficient power to
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detect a strong association with the CYP2C19*2 variant which accounts for 8-9% of the
variation in ADP-stimulated platelet aggregation; this association was subsequently followed
up in a clinical population of patients undergoing percutaneous coronary intervention [22].
This discovery has led to ongoing pharmacogenomic studies continue to improve our view
of anti-platelet therapy [24]. Candidate genes, such as PEARI and CESI, have been
identified through the PAPI study showing variability in clopidogrel and/or aspirin response
[11, 25].

These findings suggest that short-term drug interventions in healthy subjects to minimize
non-genetic sources of variation in drug response provide a powerful approach to identify
clinically actionable pharmacogenomics variants. While limiting the study to healthy
participants may limit generalizability, replication and extension of genetic findings in
patient populations has been successfully employed in other studies to help overcome this
generalizability limitation. Further, similar pharmacogenomics study designs focusing on
short-term interventions with surrogate endpoints could be implemented in earlier stages of
drug development to identify potentially actionable genetic variants earlier in the drug
development lifecycle.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Fig. 1. Overview of the PAPI Study Design
After the initial screening visit, subjects underwent a seven day washout period followed by

baseline aggregation measurements. All participants were then given a 300 mg loading dose
of clopidogrel followed by 75 mg daily for 7 days. After their last dose of clopidogrel,
platelet aggregation measurements were taken, followed by the administration of 325 mg of
aspirin. Final aggregation measurements were taken 2 h post-aspirin dose.

Curr Vasc Pharmacol. Author manuscript; available in PMC 2016 April 23.



1duosnuepy Joyiny 1duosnuely Joyiny 1duosnuey Joyiny

1duosnuely Joyiny

Bozzi et al. Page 13

ooed

. -
;N
| i LY
003+ % p .‘
II i Y
002+ | |
! A
0.02+4 Y 3 :
W
/ \

0.01 4 ‘I ; ‘.‘

0014 ¢ y )

5 7 -
- 3
‘ S empes o 1
o0 T T v i : ' |
-] 50 . 1 - ! |
ADP-induced Platelet Aggregation =
h“ﬁ“‘&wz “"BMWY mmﬁmm@u&m_ ']l..mm
C 0.03 4 D |
0.08 4

50 5 25 50 ™
ine-Induced Platelet Aggregati AA-induced Platelet Aggregation

=, = ~a, N - |
Time Point [, ] Pre.rug 7] Post Ciopia. [~ Post DAPT Tima Point |, -] Pre.rug 7] Post Ciopia |~ |Post DAPT

Fig. 2. Platelet Aggregation Before or After Clopidogrel or After DAPT
Baseline is denoted by a solid black line, post-clopidogrel by dashed line, and post-DAPT by

a dotted-hyphen line. The variation of platelet aggregation response by clopidogrel or DAPT
due to A) adenosine diphosphate (ADP) at 20 uM, B) collagen at 2 pg/ml C) epinephrine at
10 pg/ml and D) arachidonic acid (AA) at 1.6 mM.
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Fig. 3. Correlations between Agonists for Change in Aggregation between Interventions
Pair-wise correlations between agonists for change in aggregation between A) baseline and

post-clopidogrel (clopidogrel response) B) baseline and post-DAPT (DAPT response) C)
Post-clopidogrel and post-DAPT (aspirin response). Darker shading indicates higher
correlation.
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Table 1
PAPI participant characteristics.
Female Male Combined
N =346 N =341 N =687
Age (years) 46,5 (13.8) | 43.6 (12.9) | 45.0 (13.4)
BMI (kg/m?) 28.2 (5.4) 26.0 (3.6) 271 (4,7)*
Systolic BP (mmHg) 118 (14) 117 (12) 117 (13) "
Diastolic BP (mmHg) 70 (7) 71(7) 70 (7)
Hypertension (%) 7.2% 6.2% 6.7%
Ever Used Tobacco (%) N/A 45.2% N/A
Current Smoker (%) N/A 20.2% N/A
Post-Menopausal Status (%) 37.1% N/A N/A
Platelet Count (thous/mcl) 245 (52) 235 (46) 240 (49) *
RBC Count (mill/mcl) 42(03) | 461(03) | 4.4(04)
WBC Count (thous/mcl) 6.1 (1.4) 6.1 (1.5) 6.1(1.5)
Hemoglobin (g/dL) 12.9(0.8) 14.4 (0.8) 13.6 (1.1)
Hematocrit (%) 37.723) | 41724 | 39.7@3.1)
LDL (mg/dl) 138 (48) 137 (40) 138 (44) *
HDL (mg/dI) 62 (15) 55 (15) 59 (15)
Triglycerides (mg/dl) 74.8 (41.9) | 68.4(39.8) | 71.6 (41.0)

Means (standard deviations) or percentages are presented

*
p-value <0.05 for difference between males and females

Aok

Due to Amish cultural traditions, women do not use tobacco products.

N/A — Not applicable

BMI:Body Mass Index; BP:Blood pressure; RBC:Red Blood Cell; WBC:White Blood Cell; HDL: high-density cholesterol; LDL: low-density

cholesterol;
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