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Abstract

Background—\Venous thromboembolism (VTE) and cardiovascular disease (CVD) share some
risk factors, including obesity, yet it is unclear how dietary patterns associated with reduced risk of
CVD relate to risk of VTE.

Objective—To compare relationships of adherence to a DASH-style diet with risks of CVD and
VTE.

Patients/Methods—We confirmed by medical record review 1094 incident cases of CVD and
675 incident VTEs during mean follow-up of 14.6 years in 34,827 initially healthy participants in
the Women’s Health Study who completed at baseline a 133-item food frequency questionnaire
scored for adherence to a DASH diet. We compared estimated associations of dietary patterns with
CVD and VTE from proportional hazards models in a competing risk framework.

Results—Initial analyses adjusted for age, energy intake, and randomized treatments found 36—
41% reduced hazards of CVVD among women in the top two quintiles of DASH score relative to
those in the bottom quintile (Pgeng<0.001). In multivariate analysis, women in the top two
quintiles had 12—23% reduced hazards of CVD relative to women in the bottom quintile
(Pieng=0.04). Analyses restricted to coronary events found more variable 10-33% reduced
hazards in the top two quintiles (Pyeng=0.09). In contrast, higher DASH scores were unrelated to
risk of VTE with a 1% reduced hazard for the top vs. bottom quintile (Pireng=0.95).

Conclusion—An apparently strong association of adherence to the DASH diet with incidence of
CVD was attenuated upon control for confounding variables. Adherence to the DASH diet was not
associated with risk of VTE in women.

INTRODUCTION

Dietary patterns influence cardiometabolic risk factors including obesity, hypertension,
hyperglycemia, and hyperlipidemia. In particular, randomized trials have shown that the
Dietary Approaches to Stop Hypertension (DASH) diet, which is high in fruits, vegetables,
and low-fat dairy products, but low in saturated and total fat, reduces blood pressure and
lipid levels.1~3 Other pathways whereby the DASH diet may reduce cardiovascular risk have
been described,* and several cohort studies have found that individuals who adhere to the
DASH diet have reduced risk of both coronary heart disease (CHD) and total cardiovascular



1duasnuey Joyiny vd-HIN 1duasnuey Joyiny vd-HIN

1duasnuey Joyiny vd-HIN

Fitzgerald et al.

METHODS

Page 2

disease (CVD).>" However, the extent to which apparent benefits are mediated by weight
loss is unclear.8

Venous and arterial thrombosis share several pathways, as CVD and VTE commonly occur
together, and both are strongly related to older age and obesity.10.11 These overlaps in risk
factors raise the hypothesis that lifestyle modification including adoption of heart healthy
diets can lower risk of VTE.12 Also, the reduced rate of VTE seen among women who
received randomized treatment with vitamin E supplements evokes the specific question of
whether dietary patterns consistent with high vitamin E intake would provide similar
benefits.13 However, some primary risk factors for CVD including smoking, hypertension,
diabetes, and elevated cholesterol have little or equivocal associations with VTE.14-21 While
diet strongly influences obesity, observational evidence of association between dietary
factors and VTE has been somewhat inconsistent.22-24

To our knowledge, no study has directly evaluated whether established dietary patterns
known to be associated with CVD also predict VTE. Such associations would imply viable
strategies for reducing occurrence of VTE, and indicate substantial added benefits for
adherence to such heart healthy lifestyles. Also, formal comparisons between relative risks
for these endpoints that adjust for competing risks would help clarify the extent of shared
pathways between venous and arterial events. We used prospectively collected data from the
34,827 Women’s Health Study (WHS) participants who completed a detailed food
frequency questionnaire at baseline and were followed for a mean 14.6 years to compare
relative risks of atherosclerotic and venous thrombotic events associated with established
dietary patterns.

Study Participants

The WHS was a randomized trial testing whether low-dose aspirin, beta-carotene, and
vitamin E prevented CVD and cancer in 39 876 women. The randomized findings have been
described previously.2>-27 Briefly, women health professionals aged 45 or older were
enrolled into the trial from 1992-1994 and were initially free of coronary heart disease,
cerebrovascular disease, and cancer (except non-melanoma skin cancer). Before
randomization, 26 779 of the participants gave a blood sample which was used to identify
factor V Leiden and prothrombin mutations.13 At the end of the 10-year randomized
treatment period, follow-up for morbidity was complete for 97.2% of participants, and was
complete for mortality for 99.4% of participants.2” Upon conclusion of the trial in 2004,
observational follow-up of 33,796 women (89% survivors) began and continues to present
day. The response rate to the 5-year observational follow-up questionnaire was 95%. All
women provided written informed consent to participate, and the study was approved by the
institutional review board of Brigham and Women’s Hospital in Boston, MA.

Assessment of Diet and Other Variables

Baseline diet was assessed using the 133-item Willett semi-quantitative food frequency
questionnaire (FFQ).28 Participants reported routine intake of each food on a scale ranging
from never or less than 1 time per month to 6 servings or more per day. We calculated a
dietary pattern score based on the DASH diet.> The DASH score, developed by Fung et al.,
targets 8 elements: high intakes of fruits, vegetables, nuts, low-fat dairy products, and whole
grain, and low intakes of sodium, sweetened beverages, and red and processed meats.% We
did not consider fruit juices as a component of fruit as high intakes have been previously
shown to be associated with increased risk of CVD.2%-31 We constructed a score by first
assigning women into quintiles based on their intake of a specific food. Scores for fruits,

J Thromb Haemost. Author manuscript; available in PMC 2013 February 1.



1duasnuey Joyiny vd-HIN 1duasnuey Joyiny vd-HIN

1duasnuey Joyiny vd-HIN

Fitzgerald et al.

Page 3

vegetables, nuts, low-fat dairy products, and whole grain were assigned based on the
woman’s quintile ranking. For sodium, sweetened beverages, and red and processed meats,
lower intakes were desired so women in the lowest quintile received a score of 5 whereas
women in the highest quintile received a score of 1. We summed scores for each of the
foods to obtain an overall DASH score for each participant which ranged from 8 to 38, with
a mean of 23.8.

Participants reported body weight and height at baseline. From these we calculated body
mass index (BMI, kg/m?2), categorized via clinical cutpoints as <22, 22-23, 23-25, 25-29,
and >30 kg/m2. They also provided information at baseline on potential confounders
including age, education, smoking status, use of hormone therapy and postmenopausal
status.10-21 |nformation on hormone therapy and menopausal status was updated by follow-
up questionnaires and included as a time-varying covariate in analyses. Physical activity was
assessed at baseline and participants were categorized into approximate quartiles
corresponding to activity levels of <200, 200-600, 600-1500, and >1500 kcal/week based
on the method of Mora et al.32

End Point Definition

Incident CVD was the primary cardiovascular end point of the WHS and included fatal and
non-fatal myocardial infarction (MI), fatal and non-fatal stroke (including ischemic and
hemorrhagic types), and cardiovascular death. Coronary heart disease (CHD) was a
prospectively evaluated secondary endpoint that included non-fatal MI and death attributed
to CHD. The occurrence of VTE was also prospectively assessed as a secondary
endpoint.13:33 Women completed health questionnaires every 6 months during the first year
of the trial and annually each subsequent year of the trial and observational period.
Individuals reporting events, including next-of-kin for decedents, were asked to authorize
release of medical records to an end points committee of physicians who reviewed them in a
blinded manner.

We counted only CVD and VTE events confirmed by the end points committee on the basis
of medical record indications. Unprovoked VTE was defined as deep vein thrombosis or
pulmonary embolism which occurred without the presence of cancer (diagnosed either
before or up to 3 months following VTE), or immobilization, trauma, or surgery within 3
months before diagnosis.

Statistical Analysis

Of the 39 876 participants, we excluded from the analysis those with missing dietary data
and calorie information, those with food frequency questionnaires having > 70 blank items,
those with energy intakes <600 kcal and >3500 kcal, those with missing information on
covariates and those with a report of prior VTE and CVD at baseline. Consistent with prior
analyses of these dietary patterns and CVD, we also excluded diabetics as this diagnosis
may affect diet.#6.7 Hieararchical numbers excluded were: 13 women with
prerandomization stroke or CHD event, 1140 women with baseline VTE, 1084 women with
baseline diabetes, 530 women with missing dietary information, 790 with outlying levels of
dietary intake, and 1492 women with missing covariate information. Post-exclusion, 34 827
women were eligible for the analyses. Age was the time scale for proportional hazards
models, and person years of follow-up were calculated from the date of randomization to the
minimum of time to first incident VTE or CVD event, death, loss to follow-up or March
2010 with a mean follow-up time of 14.6 years. We did not consider VTE occurring after
CVD or CVD occurring after VTE due to concern that the first event could influence diet.
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DASH diet scores were categorized into quintiles, and proportional hazards regression
models were stratified by event type using the approach detailed by Lunn and McNeil to
assess the association between increasing score and incident CVD or VTE.3* Hazard ratios
and their associated 95% confidence intervals were calculated with Quintile 1 forming the
referent group; tests for trend used integer scores for quintile categories. Each diet score was
evaluated in a separate model, and we tested and verified the validity of the proportional
hazards assumption for all primary analyses. A power calculation indicated greater than 90%
power to detect a 25% reduction in risk associated with the top quintile of intake for each
outcome.

Our model assumes different associations of each covariate with VTE and CVD. A simpler
model assuming equal trends across categories of diet scores for incident CVD and VTE is
nested within this model, and we tested for equal association using a likelihood ratio test.
Similar analyses were performed using VTE and CHD as the two endpoints.

All analyses controlled for age, total energy intake, and randomized treatment assignments.
A basic model additionally adjusted for potential confounders including educational level,
alcohol intake, smoking status, number of cigarettes smoked, time-varying post menopausal
status and hormone therapy use, and physical activity. Preliminary analyses compared the
relative hazards of CVD and VTE associated with higher baseline levels of BMI. Models
were further adjusted for parental history of MI before age 60 (yes/no) but concerns that
3494 women did not provide information for this variable prevented its inclusion in the
basic model. Subsequent models further adjusted for intermediates of various physiological
pathways including BMI, history of hypertension — medication or blood pressure >140/90
mmHg (yes, no), and history of high cholesterol — cholesterol levels >240 mg/dL (yes, no).

Additional analyses considered the subscales of the DASH score using quintiles of each
component. Analyses were also stratified by provoked and unprovoked VTE to assess
associations between diet score and VTE event type, censoring participants with incident
CVD. Subgroup analyses evaluated the relationship between diet and incident VTE in
women considered to be at high risk for VTE including those with factorV Leiden or the
prothrombin gene mutation. However, no significant effect modification by these baseline
factors was found so results are not presented

To address the effects of each potential confounder on the relationship between CVD or
VTE with the DASH diet, we added the following variables one a time to an initial model
controlling for age, energy intake, randomization status, and time-varying hormone therapy
and postmenopausal status: smoking status, highest level of education attained, alcohol
intake, physical activity, body mass index, history of high cholesterol, history of
hypertension, and familial history of CHD,

Women who adhered strongly to a DASH style diet tended to be older, postmenopausal,
hormone therapy users, hypercholesterolemic, frequent exercisers, and have a higher
education level (Table 1). They were also less likely to be overweight, and current smokers.
Women tended to consume more calories and sodium as the DASH score increased.

Event Rates and Relationship with BMI

Over a mean follow-up period of 14.6 + 2.4 years (the 51, 25t 50t 75t and 95t
percentiles of follow-up time were 9.4, 14.4, 15.3, 15.8, and 16.1 years, respectively), 1769
confirmed cases of incident CVD or VTE occurred, including 1094 women who had CVD
first and 675 women who had VTE first. Overall incidence rates of CVD, CHD, and VTE
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were 216, 85, and 133 events per 100 000 person-years, respectively. Higher levels of BMI
were associated with increased hazard of both CVD and VTE (supplemental table). For
example, relative to women with BMI < 22 kg/m2, women with BMI >30 kg/m? had a
relative hazard of CVD of 1.7, and a relative hazard of VTE of 2.9, adjusted for potential
confounding variables.

DASH Diet Score

After adjustment for age, randomization status, and energy intake, hazard ratios of incident
CVD and CHD decreased linearly across quintiles of the DASH score (both Pyreng<0.001).
For CVD, significant hazard reductions of 20%, 25%, 41%, and 36% were observed with
respective quintiles 2, 3, 4, and 5 relative to quintile 1 (Table 2). However, no such pattern
was detected for VTE (Pireng= 0.95). Likelihood ratio tests revealed significantly different
associations between CVD or CHD and VTE with the DASH score (CVD: P<0.001, CHD:
P =0.001).

A basic model adjusting for standard CVD risk factors attenuated the association between
higher DASH scores and incident CVD and CHD. The trend test across quintiles of the
DASH score remained significant for CVD (P=0.04), but was no longer significant for CHD
(P=0.09), and the relative hazard reductions for CVD in quintiles 2 through 5 relative to 1
now ranged from 6% to 22%. No association was observed for increasing DASH score and
VTE in the basic model (Ptreng=0.95; Figure).

We further adjusted for intermediates on various physiological pathways and family history
of CHD separately by adding each variable one at a time to the basic model. For both CVD
and CHD, these inclusions resulted in slight additional attenuations of the apparent
associations of categories of the DASH score with CVD and CHD.

No significant relationship was observed between higher DASH scores and reduced risk of
VTE in either individually or fully adjusted models (all P¢reng >0.50, Figure). Tests of the
null hypothesis that the trend across quintiles of the DASH score was equal for VTE and
CVD or CHD were also insignificant (Table 2).

In analysis stratified by unprovoked (266 cases) and provoked (409 cases) event type, no
relationship between categories of the DASH score and reduced risk of VTE was observed
in any model (Table 3).

Components of the DASH diet score were analyzed for potential relationships with VTE
where foods with high vitamin E content (i.e. nuts, vegetables) were of specific interest
(Table 4). We observed a 25% reduced risk of VTE among those with the highest fruit
intake (=2.1 servings/day) and a 23% reduced risk among those with the highest nut
consumption (=0.58 servings/day). No other component was significantly associated with
VTE. After adjustment for BMI, we observed no significant relationship between any
component and reduced risk of total VTE, or of unprovoked or provoked VTE in stratified
models.

To evaluate the impact of individual confounding variables, we added potential confounders
one at a time to a model adjusting for age, randomization status, energy intake, and time
varying hormone therapy and postmenopausal status (Table 5). Control for cigarette
smoking (including number of cigarettes smoked per day) had the strongest influence on
estimates of the association of the DASH diet with the hazard of CVD, and control for BMI
had the strongest influence on estimates of the association of the DASH diet with the hazard
of VTE.
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DISCUSSION

Consistent with several prior studies, in this prospective evaluation of 34,827 initially
healthy women, higher DASH diet scores were associated with moderately but statistically
significantly reduced risk of overall CVD and CHD in age and energy adjusted
models.1:9:35:36_ Control for additional confounding variables led to attenuation of these
associations. In contrast, in spite of a strong association between higher BMI and risk of
VTE, no associations were observed between DASH scores and VTE in any model. Overall,
our study indicates potentially different relationships between diet and venous versus arterial
events.

To our knowledge, there have been only three prior studies that have explored dietary
factors and their relationship with venous events. The LITE study found significant
associations with VTE using nutrient, food, and dietary pattern based analyses in 197 cases
of incident VTE.23 Vitamin Bg and fruit and vegetable intakes were inversely associated
with incident VTE whereas red and processed meat intake was positively associated with
risk of VTE.23 The investigators derived prudent (healthy) and western (high fat, low fruit
and vegetable intake) dietary patterns and found a western-style dietary pattern to be
associated with increased risk of VTE.23 However, these results were not observed in a
comparable analysis of 1950 incident VTESs using similar variables in the lowa Women’s
Health Study (IWHS).22 A hospital-based, case-control study of VTE in Thailand found
greater consumption of vegetables and fish, and also greater consumption of spicy foods, in
controls relative to cases.24

The current study differs from these prior studies in methodological approaches to create
dietary patterns. Our analysis used a priori developed scores of the DASH dietary pattern
that may have a more general application, yet are consistent with both prudent and western
dietary patterns in that intake of fruit, vegetables, and fish is rewarded while intake of
saturated fat and red meat is penalized. Furthermore, diet was assessed multiple times in
LITE using a 66 item FFQ administered by an interviewer, which allowed for composite
dietary analysis as well as greater precision through food model use during participant
interviews.22 Despite the self-reported dietary assessment of the IWHS and the WHS, both
studies utilized FFQ’s with more comprehensive food lists of 127 items in the IWHS and
133 items in the WHS.22 However, it is likely that dietary misclassification occurred in all
three cohorts.

Our study has several noteworthy limitations in that data on risk factors and diet are self-
reported, albeit in health professionals. The restriction to female health professionals limits
generalizability, although enhanced validity can arise from more accurate reporting of health
behaviors and risk factors. While we considered a substantial number of potential
confounding variables, unmeasured confounding remains an important consideration. It is
likely that changes in dietary intake occurred over the extended follow-up period. Still, the
Spearman correlations between the DASH score calculated at baseline and then again 10
years later was 0.47, which is significant and consistent with correlations in cardiovascular
biomarkers observed over a similar period.3” Furthermore, in creating DASH scores, each
dietary component was given equal weight when it is possible that one part of the diet may
contribute more heavily to disease risk than another. The use of such scores may also be
problematic when they are applied to different populations where equal scores could
constitute intakes of each component that are considerably variable. Nonetheless, the
observed moderate associations for each of the healthy diets with total CVD and CHD
provide evidence of their validity. Although relationships of dietary scores with risk of CVD
versus VTE were no longer significantly different in analyses that controlled for lifestyle
factors for DASH score models, the modest, non-significantly reduced risk of VTE
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associated with higher scores on the DASH diet was completely absent upon control for
body mass index.

The apparently different associations of adherence to a DASH diet with risk of CVD and
VTE may reflect differences in underlying disease pathways. Both blood pressure and lipid
levels, which are favorably impacted by the DASH diet have uncertain relationships with the
risk of VTE.10.11.18

Strengths of our analysis lie in the use of competing risk survival analysis that allows for the
evaluation of hazard ratios for both CVD and VTE simultaneously. Also, to our knowledge,
this is the first study to evaluate if established dietary patterns, with previously demonstrated
associations with CVD, are also associated with VTE. The large number of confirmed
incident venous events in the WHS remains another primary strength, and our study also
presents dietary analyses stratified by provoked and unprovoked event types. Other strengths
include the prospective design, extended follow-up, adjustment for energy expenditure using
measures previously validated within this cohort, and use of a nutritional assessment tool
that has demonstrated its efficacy in assessing long term dietary intake in prior research.38

VTE occurs frequently, more often than CHD during the 14+ year follow-up of our cohort,
and is associated with high treatment costs and serious clinical sequelae. Yet, effective
lifestyle approaches for its primary prevention have not been demonstrated. The shared
relationship of obesity with risk of both CVD and VTE suggests that dietary strategies to
reduce weight are worthy of exploration as potential approaches to lower risk of both event
types. While adherence to the DASH diet may provide additional protective effects
independent of BMI for CVD, it had no significant relationship with VTE. Several
alternative diets, tailored to the needs of individual patients, have been shown to lower
weight, favorably impact CVD risk factors, and can be maintained over time.3? It remains to
be seen whether clinically-meaningful weight loss, achieved and maintained through any of
several such diets, is an effective approach to reduce risk of both CvVD and VTE.
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Refer to Web version on PubMed Central for supplementary material.
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Figure.

Figure A Basic model is adjusted for randomization status (aspirin, vitamin E, beta
carotene), age (continuous), smoking (never, past, current), time varying postmenopausal
status (premenopausal, postmenopausal, not sure), time varying hormone therapy use (never,
past, current), alcohol intake (rarely/never, 1-3 drinks per month, 1-6 drinks per day, >1
drink per day), energy intake (quintiles), physical activity (quartiles), cigarettes per day
(continuous; approximately 10 cigarettes per day), and highest education level attained
(LPN/LVN, associates degree, bachelor’s degree, advanced degree), Figure B adjusts for all
basic model covariates and BMI (<22, 22-23, 25-25, 25-30, and >30).

J Thromb Haemost. Author manuscript; available in PMC 2013 February 1.



Page 11

Fitzgerald et al.

31005 HSVYQ U0 paseq sajnuind

(T2T'200) L0 Se0 150 890 080 201 1 TSN PoY

(#T°T'00°0) 60 79°0 9’0 8e0 €0 v20 SINN

(€6'2'00°0) 90'T 69'T ve'T eT'T 180 250 Aire@ ye4-mo

(8°'2'60'T) ¥L'€ St'g sey SLe Gz’ 162 sa|qeehan

(6v°€ ‘12°0) 05T 162 68T €51 121 SL0 swni

(02°T'00°0) 220 100 10 610 82°0 950 1100

(950¢ ‘a€6) T98T 056T ST6T 0981 618T 61T 4bw ‘wnipos
1894095 yseq Jo sjusuodwo)

(9610 GV ey SY SY 9oF oY (Aep/B) a>erul |oyod|y

(0TL2 'Lv6) 82LT 68T G8.T 6T.T G/9T 2597 [edy ‘a>ejul ABraug
ayelu| Auelsiq

S 19 65 S 4] Ly (%) snyess [esnedous| isod

14 o 44 54 oy 9 (%) ‘asn Adesayy suowwioy sutjsseq

(7's€ ‘6'6T) 8'GC 0'Se §'se 8'Ge T9C '9¢ 2W/B 'INg
salistasloeIey) [edlul|D

(827€ 'v1) 2L6 95T YETT 186 8 €29 (>99my1e0%) 2unppuadxa AB.1auD JO SB1I0[EIO| 1

YT 38 0T €T VT 6T Ao\ov |9A3] uolyeanps asinu >._mc_\_8®> pasuadlj/esinu _cu_uoc._a pasua2IT]

6C 1€ 0 62 82 L2 (%) Ip/Bworz= 10431881042 YBIY JO AI10ISIH

(%)
BHww

04 €2 ve ve 14 14 06/0vT< 40 UoNedIpaW uolsuauadAY Jo AlolsiH

€1 €1 1T €1 €T €T (%) aHo o Aoxsiy Ajwe

0§ 0§ 05 0§ 05 (514 (%) 3 UIWeIA ‘snyels uoleziwopuey

€1 S 8 0T 145 14 (%) ‘siaows Wwauny

G6 96 96 96 6 6 (%) ‘sanum

(89 ‘ov) G5 95 95 el S €5 (A) oby
xS311slus)oeIeyd quQ_ 111ed

(%) 80UBlBABId 0 (SB|1RURIB ;yG6 S) ‘UBBIN  (66/G=U) G (OvT/=U)¥ (Gzss=u)e (162/=u)z (9098=U) T

91005 UJIanNed Arelald HSWVA JO sajnuind) ssoioe sonsiialoeleyd a1A1sa)1T pue yiesH asuljaseg Jo Aousnbaid 10 Ues|y

NIH-PA Author Manuscript

NIH-PA Author Manuscript

T alqel

NIH-PA Author Manuscript

J Thromb Haemost. Author manuscript; available in PMC 2013 February 1.



Page 12

Fitzgerald et al.

$9100S JaMo| UaAIBb aJe saxelul Jaybiy ‘181p HSYA ay) BH_H

*Aep/Buw se pajuasaid SI yaiym ‘wnipos 4o uondadxa ayl yim Aep Jad sBuinies se pajuasaid aie sanjea ||y

il

(LLE'€T0) SP'T €ee LT

6v'T 1 8.0

urels) ajoym

(9%) douB[eABId 40 (S311IUBIIRd (yG6 ‘yS) ‘UBaIN  (66G=U) G (OVT.L=U) ¥

(gegs=u) ¢ (262/=u)z  (9098=U) T

21005 HSVYQ U0 paseq sa|iuin®

NIH-PA Author Manuscript

NIH-PA Author Manuscript

NIH-PA Author Manuscript

J Thromb Haemost. Author manuscript; available in PMC 2013 February 1.



Page 13

Fitzgerald et al.

6T°0
G¢'0
LT0
€10

6T°0
T00°0

vco
620
0¢0
Y

T¢0
100°0>

33LA

UMM UOIIeII0SSe
|enba 10} anjen ¢

660 (8219200660 (€€7-280)S0T (S€T-28°0)SOT (E£'T-€8°0) GO'T 00T £ISPON DISEd
G660  (82T-8L0)00T (¥€T-¥8'0)90T (L£T-€80) L0T (vET-¥80)90°T 00T snyejs uoljeziwopuel pue ‘ABiaua ‘aby
SPT 9T L€T T€T vTT (sreak-uosiad 000 00T 4ad) ares sduspIOU]
2t st 11 YT 44 (seseD 629) ALA
€10  (221-190) 280 (S6°0-6v°0)890 (2€T-0.0)960 (6T'T-L90) 680 00T #2NOGE 3UJO IV
100  (LT1-85°0)€8°0 (€6°0-87°0)99'0 (I€T-69'0)S6'0 (02'T-29'0) 060 00T $0HO Jo Auosty Ajiure
v1'0 (621T-890)€60 (¥6'0-050) 690 (62T-0L0)S6'0 (0€T-9.°0) 00'T 00T uoisualadAy yo AloisiH
L00  (e21-99°00680 (16'0-87'0)99°0 (L2T-69°0)€6'0 (0€T-L2'0) 00°T 00T Jo21831042 YB1Y 40 AI0ISIH
910 (T€'T-69'0)56'0 (¥6'0-05'0)89'0 (82'T-69'0) ¥6'0  (0€'T-L2'0) 00°T 00T INg
jPunee dnoub auo pappe ‘s103oey ¥sLI J0 18s Yyoea snid [apolA diseq
600  (y21-59°0)060 (26°0-6v'0) 290 (82 T-69°0)¥6'0 (0€T-22'0) 00'T 00T £ISPON DISEd
7000> (08'0-v¥'0) 650 (¥9'0-G€'0) L¥'0 (S6'0-¢5°0) TL'0  (90'T-€9°0) 28'0 00T snyejs uoljeziwopuel pue ‘ABiaua ‘aby
¥8 19 ¥8 26 86 (sseak-uosiad 000 00T Jad) areu aouapIou|
TL 9 89 0T €etT (saseD 0gy) AHO
1710 (60T-02°0) 280 (960-v9'0)6.0 (I1Z'T-08°0)86'0 (90'T-€L'0) 88°0 00T #ONOGE 3UIJO IV
v00  (#0T-290) €80 (v60-29°0) .20 (BT'T-6.°0) .60 (90'T-€L°0) 88°0 00T $0HO Jo Auosty Ajiure
600 (ITT-v20) 160 (S56'0-69°0)6L0 (9T'T-8L0)S6'0 (TT'T-6L0) €60 00T uoisusuadAy 4o AloisiH
€00  (L0T-TL0)280 (€6'0-€9°0) L0 (vT'T-LL0)¥60 (TT'T-6L°0) ¥60 00T Jo21831042 YB1Y 40 AI0ISIH
800  (0T'T-v20)T6'0 (G6°0-¥9°0)8L'0 (ST'T-82'0)G6'0 (2T'T-6L°0) ¥6'0 00T INg
jPunee dnoub auo pappe ‘s103oey ¥SLI J0 18s Yyoea snid [apolA diseq
v00  (L0T-220)880 (€6°0-€90) 220 (4TT-8.0)¥6'0 (TT'T-6L0) ¥6°0 00T £ISPON DISEd
7000> (820-€50)¥9'0 (0L'0-670) 650 (16'0-¢9°0) G20 (S6'0-89°0) 08'0 00T snyejs uoljeziwopuel pue ‘ABiaus ‘afy
vee 98T STC 112 veT (sreak-uosiad 000 00T 4ad) ares sduspIOU]
681 761 vIT 4 262 (sesed ¥60T) AAD
(8e-62) L'0E (82-92) 6'9¢ (Sz-v2) G've (€z-12) 12 (02-8) L'LT (aBurea) 81005 ueaN abesany
Pusig S 14 € 14 T

81095 yseq 40 sa|uIn®d

suedionJed SHM 228 v€ 841 J0 81095 HSV JO S9|NUINQ Ss0J19e @HD PUe ‘AAD ‘JLA JO (SID %G6) solley prezeH a|qeLeAn|nin

NIH-PA Author Manuscript

NIH-PA Author Manuscript

¢?olqel

NIH-PA Author Manuscript

; available in PMC 2013 February 1.

J Thromb Haemost. Author manuscript



Page 14

Fitzgerald et al.

‘P T I 1S8] 03B pooyi|axl] {aHD 10 AAD Pue J1A J0J swes ay) st sanuinb 8109s HSYQ SS0JoR puail 8y} 1ey) sisayiodAy [NU Y1 PaleIdosse anjeA Qw

"aHO Jo Kioisty Ajiey pue ‘uoisusiiadAy Jo K1oisiy pue ‘|osaisajou ybiy Jo Kioisiy (0€= Pue '6'62-0'SZ '6'vZ—T'€2 ‘0'SZ-T'2¢ ‘2¢>) IINE PUE [3pOW DISeq 3y} Ul SaJLIBAOD |[e 1oy palsnipe alam s|apoj

X

SJUBAS JUBPIOUI JO SSO| 3U} pue eiep BuISSIW INOge SUIBIU0D 0} BNP [3POW JISeq 8y} Ul papn{aul Jou sem Aloisty AjiweS

1

auwil e je auo

pappe aHO J0 Aloisiy Ajiley pue ‘uoisusiiadAy o Aoisty ‘jossisajoyd ybiy yo A1oisty ‘(06 pUe '6°'62-0'G2 '6'72-T'€Z ‘0°€2-T'2Z ‘ZZ>) 1IN PU® [9pOW J1Seq 8y} Ul S81eLIBA0) [[e 0} palsnipe aiom S[3poiA

1

"(sa1Bap paoueApe ‘8alfiap s, Jojaydeq ‘9a1bap s,8101008Se ‘NAT/NAT) 19A8] Uoireanpa 1saybiy pue (yuawaioul Aep Jad anaisebo 0T se Ajsrewixoldde ‘snonuiuod) Aep Jad senasebio ‘(sa)1enb)

Aianoe [eaisAyd ‘(sajnuinb) axejur Abiausa ‘(Aep Jad Muup T pue ‘Yaam Jad syuLp 9—T ‘Yauow Jad syuup g—T ‘1aAau/AjaIel) axelul joyodfe ‘(quaiing ‘ised ‘Jansu) asn Adesayy suowoy BuiAren awn
‘(ans 1ou ‘resnedouawisod ‘jesnedouswiaid) snies fesnedouswisod BuiAren-awil ‘(3uasind ‘ised ‘Janau) Bujows ‘(snonunuod) abe ‘(sausioled-eiaq pue ‘J ulwelA ‘utidse) sniels uoljeziwopuel 1oy palsnipy
*

(S1D %G6) YH d4e senfep

33LA

YU UOI1RI0SSe
[enba 10} anfen 4

190  (ev'1-28'0)80T (95T-18°0)S0T (LET-60) 0T (LET-+80) L0°T 00T #ON0GE BUL 4O IV
180  (18T-920)00T (I€T-820)T0T (v€T1-220)20T (SET-€8°0) 90'T 00T aHO Jo Aiorsiy Ajiured
00T  (62T-2L0000T (€£7-€8'0)G0T (9€T-28'0)SOT (E€T-€8°0)GO'T 00T uolsuanadAy yo AloisiH
v6'0  (82T-9,0)66'0 (€€T-28'0)G0T (GE'T-18'0)S0T (E€T-€8'0)GO'T 00T J081881042 YB1Y 40 AI0ISIH
v50  (0or'1-€80)80T (6€7-98°0)60T (6€T-¥80)80T (vET-80) 90T 00T INg

jeunere dnouf auo pappe ‘s1039e} XSLI J0 185 Yaea snid |apolA diseq
Pusig g 14 € 14 T

91003 yseq 4o s8|nuInd

NIH-PA Author Manuscript

NIH-PA Author Manuscript

NIH-PA Author Manuscript

; available in PMC 2013 February 1.

J Thromb Haemost. Author manuscript



Page 15

Fitzgerald et al.

(0€= pue ‘6'62-0'G2 ‘6'72-T'€C ‘0°€2-T'2Z ‘¢2>) 1IN 104 Jusunsnlpy [eariobayed

t

‘(9a168p paoueApe ‘aai1bap s,Jojayoeq ‘aaibiap s,81e100sse ‘NAT/NdT) 19A8] Uo1eanpa 1saybiy pue (Juawaloul Aep Jad anasebio T se Ajerewixoidde ‘snonunuoa) Aep Jad senaiebio ‘(sajirenb)
Aianoe [eaisAyd ‘(sajnuinb) axeiul ABisua ‘(Aep Jad Muup T< pue ‘ddam Jad syuLp 9—T ‘Yauow Jad syuLp €-T ‘Ianau/Ajaiel) axelul joyodfe ‘(Juaiind ‘Ised ‘Janau) asn Adeay) auowoy Buikien-awin

‘(ans jou ‘resnedouawisod ‘Jesnedouswaid) snieis fesnedouswisod BuiAren-awil ‘(3uasind ‘ised ‘1anau) Bupjows ‘(snonunuod) abe ‘(sausioled-eiag pue ‘J ulwelA ‘uiiidse) sniels uoleziwopuel 1oy palsnipy
*

NIH-PA Author Manuscript

*(S1D 9%G6) SHH aJe sanjeA

ze0 (65T-280) T T (6v'1-18°0)0TT (29T-08°0) OT'T (2€7-22°0)86'0 00T $IN8 + ISPOIA d1seg
190 (9r'1-620)S0T (Ev'T-8,0)S0T  (87'T-82°0) 20T  (0E€T-TL0) 960 00T #ISPON dlsed
860 (€€T-T20) 60 (9€'T-SL'0)TOT (E¥'T-9L°0)SOT (82 T-TL'0)G6'0 00T  Shiels uoneziwopuel pue ‘ABiaus ‘afy
68 88 G8 v/ T, (steak-uosiad 000 00T Jad) areu aduapIou|
GL 6 69 v8 68 (saseD 60v) I.LA paxonold
6,0 (261-59'0)00T (6ST-€2°0)80T (85T-69°0) ¥OT (v2T-€80)TZT 00T $IN8 + 19POIN Dlsed
o0  (86T-65°0)T6'0 (2GT-0L0)€0T (€5T-290)T0T (221-28°0)6T'T 00T #ISPON Olsed
960 (.§7-020)S0T (L9T-6L0)ST'T (S9'T-€L0)0T'T (08T-/80)GZT 00T  Snjess uoneziwopues pue ‘ABiaus ‘aby
9s 85 s 1S 2y (steak-uosiad gpo 00T Jad) ayes sauapiou|
Ly 09 A7 Y9 €5 (saseD 992) ILA paxjonoadun
Pushg S 4 € 4 T

81095 yseq 40 sa|uInd

NIH-PA Author Manuscript

91028 191 J0 $8]1NUINY SS048 J | A JO sadAlgnS Jo soljey piezeH ajqeLeAnnA

€9lgel

NIH-PA Author Manuscript

J Thromb Haemost. Author manuscript; available in PMC 2013 February 1.



Page 16

Fitzgerald et al.

‘Aep Jad sBuinias 0 pawnsuod uoneindod ayp Jo 950z Uey) 10w Se sajienb ojul pasde|jod sanjeA

1

1P T UMM 159) O13R] pooy1Iadl] ‘AAD Pue 31 A 104 awes ay} si s3|iuINb 8109 HSWYQ SSO40B puall ay} 1eyl SISsylodAY [|nu yaim payeroosse anfea Qw

(aa1Bap paouenpe ‘aaibap s, Jojayoeq ‘@albap s,81e100Sse ‘NAT/NJT) [9A3] Uolreanpa 1saybiy pue ‘(quawaloul Aep Jad anarebio 0T se Ajgrewixoidde ‘snonuuod) Aep Jad sanasehio ‘(sa)ienb)
Ananoe [eaisAyd ‘(sejnuinb) axeiur ABisus ‘(Aep Jad Muuip T pue ‘Yeam Jad syurp 9—T ‘Yuow Jad syuup £—T ‘IansuyAjael) axelul joyodje ‘(Juasind ‘Ised ‘1ansu) asn Adesayl suowloy BuiAren-awn

‘(ains 10u ‘fesnedouawnsod ‘jesnedouswaid) snyeis jesnedouswisod BuiAren-awiy ‘(3uasing ‘ised ‘1ansu) Buiows ‘(snonunuod) abe ‘(susioled-e1ag pue ‘J ulwelA ‘ulidse) sniels uoleziwopuel 1oy palsnipy
*

(S12 %G6) YH aIe sanjep

S0 (8T'T-¥2°0) ¥6'0 (8T'T-6L°0) 260  (S0'T-89°0) ¥8'0 00T (12 %S6) ¥H LA

2To 2o (er1-101) 02T (P2 7-16'0) 90T  (L0'T-92°0) 06'0 00T (1D %S6) ¥H AAD
¥ 0= Sr0-ET0 21'0-100 100> +§mv\mmc_>$mv sabeaanaq pausleams Jebng

800 (86'0-19°0) 220 (8T'T-SL'0)¥6'0 (ET'T-€L'0)T6'0 (LT'T-89°0)680 00T (1D %S6) ¥H LA

ST0 v6'0 (€27-98'0020T (ETT-6L0)¥60 (LT'T-€8°0)660 (ST'T-GL'0)€60 00T (12 %G56) YH AND
850 LG0-5€°0 v€0-12°0 020-€T0 €T0> (Aepysbuinias) siNN

v50 (67'7-98°0)2T'T (€€T-6L0)€0T (L9T-€0T)TET (GE'T-T8'0)G0T 00T (1D %S6) ¥H LA

620 Ge'0 (LTT-6L00960 (S0T-T10)980 (v2'1-980)€0T (TZT-¥80)TOT 00T (12 %56) YH AND
1222 02TO0v'T 9€'T-¥6'0 €6'0-050 050> (AepysBuinies) sureaf sjoym

0.0 (€07-650)820 (0ST-¥6'0)6T'T (92T-8.0)66'0 (GT'T-TL'0)060 00T (1D %S6) ¥H LA

190 v8'0 (cz1-08'0)66'0 (12T-€80)00T (G2'T-98°0)€0T (cT'T-LL0)260 00T (12 %56) YH AND
10'1Z 90'T-TL'0 0L0-6%'0 87'0-820 820> (Aep/sBuinias) 1eaw passaooad pue pay

600 (25T-¢6'0)8T'T (LV'1T-98°0)€T'T (SYT-T6'0)STT (T2T-2L0)€60 00T (1D %S6) ¥H LA

700 v20  (0TT-620) 160 (TTT-€L°0) 060 (90'T-52'0)680 (ST'T-08'0) 960 00T (12 %56) YH AND
8512 LST-L0T 90°T-.S0 95'0-020 020> (AepsBuinaes) Airep 1ej-moT

L0 (9eT-6L0)v0T (6€T-¥8'0)80'T (6€T-€8°0) 20T (E€T'T-89°0)880 00T (1D %S6) ¥H LA

20 0 (60T-2L0)680 (8T'T-080) 260 (L0T-€20)880 (FT'T-8L0)¥60 00T (12 %56) YH AND
02'6 6T'G-LLE 9,°€-€8'C 287-S6'T S6'T> (RepysbBuinies) sajgersban

v0'0  (66'0-250)620 (TZT-€L0)¥6'0 (02 T-€,0)€6'0 (92T-920)860  00°T (1D %56) YH ‘(saseD G29) ILA

9,0 v00 (T07-2900280 (€0T-69°0) ¥80 (L6°0-59'0)08'0 (ET'T-8L°0) ¥60 00T (12 %56) YH '(s3seD ¥60T) AAD
12722 02'2-95'T GGT-90'T S0T-€90 £€9°0> (Aepysbuinass) un.y

uoiyepaosse fenba 4 puan g v e Z 1

3

9yelu| Poo- 40 se|nuINd

suedionJed SHA 228 ¥€ Ul 81095 181p HSYA 8y} Jo sjuauoduiod Jo sajnuinb ssode 3 1A pue AAD JO (SID %G6) solley prezeH a|qeLeAnniA
¥ a1qeL

NIH-PA Author Manuscript

NIH-PA Author Manuscript

NIH-PA Author Manuscript

J Thromb Haemost. Author manuscript; available in PMC 2013 February 1.



Page 17

Fitzgerald et al.

8T'0
100°0>
100°0>
100°0>
100°0>
<000
1000
100°0>

100°0>

§6'0
¥6°0
980
S€'0
G8'0
060
96'0

¥8°0

¥6°0

70
100°0>
100°0>
100°0>
100°0>
100°0>
100°0>
100°0>

S00°0

100°0>

(Te'1-8L°0) T0'T
(62'1-8L°0) 00'T
(0£'7-620) 20'T
(Ev'1-280) TT'T
(ze'1-6L'0) 20T
(0€'1-620) T0'T
(82'1-8L°0) 00'T

(52'1-92°0) L6'0

(62'1-82°0) 00°T

(60'7-02°0) 280
(52'0-05°0) T9°0
(£L'0-€5°0) ¥9°0
(18'0-55°0) 29°0
(08'0-55°0) 29'0
(¥8'0-25°0) 69°0
(28'0-95°0) 890
(82'0-€5°0) 59'0

(00'7-89°0) 28°0

(£2°0-€5°0) ¥9°0

(ze'1-18'0) €01
(¥€'1-58'0) 20T
(5£'T-58'0) L0°T
(ev'1-68'0) T'T
(9€'1-58'0) 80'T
(re1-8'0) 90°'T
(7€' 1-78'0) L0°'T

(T€'1-28°0) ¥0'T

(r€'1-98°0) L0°T

(96°0-9'0) 6.0
(T2'0-8v'0) 65°0
(0£'0-6%'0) 85°0
(22'0-05°0) 090
(22'0-05'0) 09°0
(52'0-15°0) 29'0
(#2°0-15°0) 190
(T£'0-6%'0) 650

(88°0-09°0) £2°0

(02°0-6%°0) 650

(SE'1-6L°0) ¥0'T
(2£'1-€8'0) 20T
(8e'T-¥8'0) L0°T
(er'1-98°0) TT'T
(6€'1-¥8'0) 80'T
(L£T-€8°0) L0°T
(2£'1-€8°0) L0°T

(#€'1-18°0) ¥0'T

(L£'1-€8°0) L0°T

(T2'1-08'0) 86°0
(56'0-9'0) 82°0
(16'0-29'0) SL°0
(¢6'0-€90) 920
(26'0-€9'0) 92°0
(56'0-59'0) 62°0
(76°0-9'0) 8L°0
(16'0-€9'0) 92°0

(60'T-¥2°0) 060

(16'0-29°0) G20

(L&'1-¥8'0) 80'T
(¥€'1-58'0) 90'T
(re'1-58'0) L0°T
(2£'1-98'0) 80'T
(5€'1-58'0) L0'T
(re'T-8'0) 90°'T
(7€'1-58'0) 90'T

(2e'1-€8°0)SO°T

(v€'1-¥8°0) 90°T

(90'7-€2°0) 880
(06'0-29'0) S2'0
(56'0-89'0) 08'0
(56'0-89°0) 080
(56'0-89'0) 08'0
(86'0-0L°0) £8'0
(26'0-69°0) 280
(96'0-89'0) 18'0

(20'T-92°0) 060

(56°0-29°0) 080

00T
00T
00T
00T
00T
00T
00T

00T

00T

00T
00T
00T
00T
00T
00T
00T
00T

00T

00T

aHo jo Aoxsiy Ajiweq
J04a153]1042 ybiy Jo A101SIH
uoisuapadAy o AIoIsIH
Xapul ssew Apog

Aoy [eatshyd

|9A8] uoleINpP3

aeIU| [0Y0|Y

+mc_v_oEw

aw1 e Je auo pappe Buimojjoy ays Jo yoea snid sniels
Jesnedousaw 1sod pue asn Adelay) suow.oy ‘snyels uoneziwopuel ‘Abiaus ‘aby

snjels
Jesnedousaw 1sod pue asn Adelay) suow.oy ‘snyels uoneziwopuel ‘ABisus ‘aby

(seseD 629) ALA

[SPOW BUO Ul 3AOTE 83U} JO ||V
aHo Jo Aoisiy Ajiuwre
Jo4a1s9]1049 ybiy Jo A101SIH
uoisuanadAy o AIoIsIH
Xapul ssew Apog
Aoy [eatshyd
19A8] uolyeINpP3
aeIu| [0Yod|y
+mc_v_oEm

3w e e auo pappe Buimojjol ay) Jo yaes snid sniels
Jesnedouswi 1sod pue asn Adelay) suow.oy ‘snyels uoneziwopuel ‘ABiaus ‘aby

snjels
Jesnedousaw 1sod pue asn Adelay) suow.oy ‘snyels uoneziwopuel ‘ABisus ‘aby

(sesed ¥60T) AAD

FE=ANAN
U1IM UOI7RId0SSe
|enba 10} anjeA 4

pusiy

81095 yseq 4o sajnuind

aWI] & Je 8UO0 pappe salelieA0d Jo) siuedidiued SHAA 228 vS Ul 8109s 181p HSWYA JO sajnuinb ssouoe 31 A pue gAD 10 (SID %S6) soley plezeH

NIH-PA Author Manuscript

NIH-PA Author Manuscript

G 9lgel

NIH-PA Author Manuscript

J Thromb Haemost. Author manuscript; available in PMC 2013 February 1.



Page 18

Fitzgerald et al.

(quawatoul Aep Jad anasebio 0T se Ajgrewixoidde ‘snonunuod) Aep Jad paxows sanasehio Jo Junowe oy paisnipe os|y

1

190 (ev'T-28°080T (9€T-18°0)S0T (L€T-620)¥O'T (L£T-¥80)L0T 00T

|9pOLL 3UO U1 3A0TE- 8} JO ||V

SILA  puany S
Y1IM UoIIRIo0SSe
Jenba a0y anjea 4

14 € 4 T

81008 yseq 40 se|nuInd

NIH-PA Author Manuscript

NIH-PA Author Manuscript

NIH-PA Author Manuscript

J Thromb Haemost. Author manuscript; available in PMC 2013 February 1.



