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Abstract

Objective—Although prior studies report a relationship between elevated lipoprotein-associated
phospholipase A, (Lp-PLA,) and incident cardiovascular disease, the prospective association of
Lp-PLA, with incident peripheral arterial disease (PAD) has not been studied. We investigated the
association between Lp-PLA, mass and activity and the risk of developing clinical PAD and low
ankle-brachial index (ABI).

Approach and Results—Among Cardiovascular Health Study participants, a population-based
cohort of 5888 adults aged 65 years or older enrolled in 1989-1990, Lp-PLA, mass and activity
were measured in 4537 individuals without baseline PAD. Clinical PAD, defined as leg artery
revascularization or diagnosed claudication, was ascertained through 2011. Incident low ABI,
defined as ABI <0.9 and decline of >=0.15, was assessed among 3537 individuals who had an

ABI >0.9 at baseline and a second ABI measurement 3 or 6 years later. Analyses were adjusted for
demographics, cholesterol, smoking, comorbidities, and C-reactive protein. Each standard
deviation increment in Lp-PLA, mass (117 ng/ml) was associated with a higher risk of developing

Corresponding Author: Parveen K Garg, MD, MPH, 1510 San Pablo St. Suite 322, Los Angeles, CA 90033, Telephone-
323-442-6131, Fax- 323-442-6133, parveeng@med.usc.edu.

Disclosures: Dr. Koro is an employee at GSK. Dr. Cushman and Dr. Jenny have had funding from diaDexus. The funding sources did
not have a role in the design, analysis or approval of the manuscript.



1duosnue Joyiny 1duosnue Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Garg et al.

Page 2

clinical PAD (hazard ratio (HR) 1.28; 95% confidence interval (Cl) 1.13, 1.45) and incident low
ABI (odds ratio (OR) 1.16; 95% CI 1.00, 1.33). Results per standard deviation increment in Lp-
PLA, activity (13 nmol/min/ml) were similar for clinical PAD (HR 1.24; 95% CI 1.07, 1.44) and
low ABI (OR 1.28; 95% CI 1.09, 1.50).

Conclusions—Higher Lp-PLA, mass and activity were associated with development of both
incident clinical PAD and low ABI. Future studies are needed to determine whether
pharmacologic inhibition of Lp-PLA, reduces the incidence of PAD.

Keywords

Inflammation; Epidemiology; Peripheral Artery Disease; Lipoprotein-associated Phospholipase A,

Lipoprotein-associated phospholipase A, (Lp-PLA)) is an enzyme synthesized primarily by
inflammatory cells and is highly expressed by macrophages in atherosclerotic lesions,
particularly within the necrotic core and fibrotic cap of rupture-prone plaques.1=> Lp-PLA,
hydrolyzes oxidized phospholipids found on the LDL particle in plaques, resulting in
proinflammatory and proatherogenic products.® 7

The associations between elevated Lp-PLA, concentration and both incident coronary heart
disease and ischemic stroke are well established.8-13 The association of Lp-PLA, with
incident peripheral arterial disease (PAD) has not been evaluated, other than in cross-
sectional studies.14-17

Over 20% of older men and women seen in primary care medical practices have a low
ankle-brachial index (ABI) consistent with PAD.18 These individuals have higher mortality
rates than persons without PAD.19 The need for increased research into the biology of
atherosclerosis and thrombosis in PAD was recently highlighted in a report from the
American Heart Association Vascular Disease Summit.2% Considering the prevalence of and
mortality associated with PAD as well as the close association of Lp-PLA, with incident
atherosclerotic disease in other vascular territories, it is important to determine if high Lp-
PLA levels are associated with the development of PAD as well. If observed, future studies
could investigate if these individuals may benefit from more intensive measures to modify
cardiovascular risk and, potentially, pharmacologic inhibition of Lp-PLA,.

The Cardiovascular Health Study offers a unique opportunity to examine the prospective
relationship between Lp-PLA, mass and activity levels and the development of PAD in an
elderly population with long-term follow-up. We defined PAD using both clinical events
and development of a low ABI. Since some but not all studies reported that Lp-PLA, and C-
reactive protein (CRP) were complementary in risk prediction for cardiovascular events, we
also assessed for an interaction between markers of inflammation and Lp-PLA,.% 11.12.21

Materials and Methods

Materials and Methods are available in the online-only Data Supplement
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There were 127 participants with clinical PAD and 715 participants low ABI at baseline.
After adjusting for age, sex, race, clinic site, cigarette smoking, cardiovascular disease,
diabetes, total cholesterol, hypertension, high-density lipoprotein-cholesterol, statin use,
physical activity, CRP, and eGFR, Lp-PLA, mass was associated with a low baseline ABI
(OR: 1.20; 95% ClI: 1.10, 1.30) but not clinical PAD (OR: 1.09; 95% CI: 0.91, 1.28). There
were weak cross-sectional associations that were not statistically significant for Lp-PLA,
activity with low ABI (OR: 1.10; 95% ClI: 0.99, 1.21) and with clinical PAD (OR: 1.13;
95% CI: 0.92, 1.37).

Figure 1 shows the flow of participants that were included in the prospective analysis for the
clinical PAD and incident low ABI outcome. There were 205 incident cases of clinical PAD
among the 4537 participants followed for the development of this outcome over a median
duration of 14.2 years. In Table 1, compared to participants who did not develop clinical
PAD, participants who developed clinical PAD were more likely to smoke, have diabetes,
have hypertension, and have clinical cardiovascular disease at baseline. Triglyceride, CRP,
and fibrinogen were higher while baseline ABI and high-density lipoprotein-cholesterol
were lower in those who developed clinical PAD.

Table 2 compares participants with a follow-up ABI to those participants who were alive but
without an ABI at the time of follow-up. Compared to participants with a follow-up ABI,
participants without a follow-up ABI were older and more likely to be black, to smoke, have
diabetes, have hypertension, and have clinical cardiovascular disease at baseline. Body mass
index, CRP, interleukin-6 (IL-6) and fibrinogen were higher while baseline ABI and
physical activity were lower in those without a follow-up ABI. Lp-PLA, mass and activity
levels did not differ between the two groups.

Associations for Lp-PLA, mass and Lp-PLA, activity with incident clinical PAD

The additive model plots supported the use of linear models for the association of Lp-PLA,
mass and activity with incident PAD. Table 3 shows the hazard ratios for developing clinical
PAD for both Lp-PLA, mass and Lp-PLA, activity. Adjusting for the same variables as
those reported in the cross-sectional analysis above, each higher standard deviation of Lp-
PLA, mass (117 ng/ml) increased risk of PAD by 28% (p<0.001) and each higher standard
deviation of Lp-PLA, activity (13 nmol/min/ml) increased risk of PAD by 24% (p<0.001).
Results were similar after additional adjustment for baseline ABI, with hazard ratios of 1.27
(95% ClI: 1.11, 1.44) and 1.23 (95% CI: 1.07, 1.43) per SD increment of Lp-PLA, mass and
activity respectively. Results were also similar after adjustment for inflammatory markers
instead of CRP; the hazard ratios per SD increment of Lp-PLA, mass were 1.29 (95% CI:
1.14, 1.47) and 1.30 (95% CI: 1.14, 1.48) for the addition of fibrinogen and IL-6
respectively. The hazard ratios per SD increment of Lp-PLA, activity were 1.26 (95% CI:
1.09, 1.46) and 1.26 (95% CI: 1.09, 1.46) for the addition of fibrinogen and 1L-6
respectively.

Table 3 also shows incidence rates and adjusted hazard ratios for developing clinical PAD
according to quartiles of both Lp-PLA, mass and Lp-PLA, activity. Compared to the 15t
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quartile of Lp-PLA, mass, participants in the 3™ and 4™ quartile had a 74% increased risk of
developing clinical PAD (95% Cl: 1.12, 2.70) and participants in the 4™ quartile had a 2.15-
fold increased risk of developing clinical PAD (95% CI: 1.39, 3.30). Compared to the 15t
quartile of Lp-PLA, activity, only participants in the 3" quartile had a significantly
increased risk of developing clinical PAD (HR 1.80; 95% CI: 1.17, 2.77).

Associations for Lp-PLA, mass and Lp-PLA; activity with incident low ABI

There were 212 incident cases of a low ABI among the 3537 participants followed for this
outcome. Only 30 of these 212 cases also had incident clinical PAD. Table 4 shows the
adjusted odds ratios (Model 2) for incident low ABI for both Lp-PLA, mass and Lp-PLA,
activity. Each higher standard deviation of Lp-PLA, mass and Lp-PLA, activity were
associated with a 16% (p=0.046) and 28% (p=0.002) higher risk of incident low ABI
respectively. Results were similar after additional adjustment for baseline ABI. The odds
ratios were 1.14 (95% ClI: 0.99, 1.32) and 1.25 (95% CI: 1.06, 1.46) per SD increment of
Lp-PLA, mass and activity respectively. Results from the inverse probability weighted
analysis were slightly attenuated for both Lp-PLA, mass (OR 1.15; 95% ClI: 0.99, 1.33) and
Lp-PLA, activity (OR 1.16; 95% CI: 0.98, 1.33). No significant interquartile associations
existed for developing a low ABI in the quartile-specific analyses for either Lp-PLA, mass
and Lp-PLA; activity in adjusted analyses.

Lp-PLA, mass and Lp-PLA activity levels were lower in African American participants
compared to the rest of the study population (285.8 ng/ml vs. 350.6 ng/ml, p<0.01 and 32.2
nmol/min/ml vs. 40.4 nmol/min/ml, p<0.01 for Lp-PLA, mass and Lp-PLA, activity
respectively). A significant p-value for interaction between Lp-PLA, mass and African
American race for the outcome of incident PAD (p=0.03) was noted in adjusted analysis and
the association for Lp-PLA, mass per standard deviation increment with incident PAD was
not significant for this subgroup (HR 0.81; 95% CI: 0.53, 1.26). This finding, however, was
not replicated for Lp-PLA, activity with incident clinical PAD or for either Lp-PLA,
measure with incident low ABI.

Interaction between Lp-PLA, mass and Lp-PLA; activity with other Inflammatory Markers

Lp-PLA, mass and activity correlated moderately with each other (r=0.54, p<0.001);
however, there were no substantial correlations between either Lp-PLA, mass or activity
with CRP, fibrinogen, or IL-6 (correlation coefficients all <0.07). There were no significant
additive or multiplicative interactions of Lp-PLA, mass or activity with inflammatory
markers (see supplemental tables | & II).

Discussion

In a cohort of community-dwelling older adults, higher baseline Lp-PLA, mass and activity
were associated with an increased risk of future clinical PAD and low ABI after adjustment
for traditional risk factors and other markers of inflammation. The inflammatory markers
CRP, fibrinogen, or IL-6 in combination with Lp-PLA, mass did not modify the effect of
Lp-PLA, alone in predicting incident PAD. The interquartile associations for Lp-PLA, mass
and activity with both incident clinical PAD and low ABI were not as uniformly significant

Arterioscler Thromb Vasc Biol. Author manuscript; available in PMC 2017 April 01.
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compared to associations of the continuous variables for the biomarkers, perhaps due to loss
of power by categorization of the data. Further, we observed a much wider range of values
for 41 quartiles of both Lp-PLA, mass and activity compared to the 2" and 3" quartiles.
Consequently, by reducing a continuous measure to 4 groups, this quantification did not
adequately capture risk of PAD associated with the highest values when included in such a
broadly defined interval.

To our knowledge, no previous studies reported associations of either Lp-PLA, mass or Lp-
PLA activity with incident PAD. The relationships of Lp-PLA, biomarkers with coronary
heart disease and ischemic stroke have been established; however, PAD is a distinct form of
atherosclerosis. In the Reduction of Atherothrombosis for Continued Health registry, 40% of
people with PAD had no concomitant coronary or cerebrovascular disease.?2 Although
traditional cardiovascular risk factors are common to all types of atherosclerotic disease,
significant differences in the strength of these associations have been demonstrated
depending on the form of disease. For example, cigarette smoking and diabetes have
particularly strong associations with the development of PAD, carrying an over 3-fold
increased risk each, compared to hypertension and dyslipidemia, which have more modest
effects.23 Cigarette smoking is 2 to 3 times more likely to cause PAD compared to coronary
artery disease.24 Considering these factors, the relationship of novel risk factors with PAD
may differ from their relationships to other cardiovascular diseases. Prior evaluation into the
role of inflammation biomarkers in risk of PAD has found a consistently increased risk
associated with certain biomarkers such as CRP and fibrinogen but not others, namely I1L-6
or adhesion molecules.2>-27 Thus, assessing the relationship between Lp-PLA, and incident
PAD is important.

The cross-sectional associations of Lp-PLA, with PAD observed here were consistent with
existing literature, which only includes three cross-sectional studies that reported no or weak
associations. One cross-sectional study of 247 patients found that Lp-PLA, mass had a
borderline-significant association with an ABI1<0.9 (p=0.05) after adjustment for
conventional risk factors, CRP and statin use.1® In the Rotterdam study those in the highest
tertile of Lp-PLA, activity had significantly higher odds of having an ABI<0.9 when
compared to participants in the lowest tertile, however, this was not independent of
cholesterol level.1” The Framingham Offspring Study reported no association between Lp-
PLA, mass or Lp-PLA, activity with prevalent PAD.16

Our prospective findings, therefore, differ considerably from cross-sectional associations of
Lp-PLA, and PAD. It may be that markers of inflammation identify and correlate better
with unstable, rupture-prone plaques rather than simply reflect atherosclerotic disease
burden. Although CRP is associated with incident PAD, it is not strongly correlated with
extent of noncoronary atherosclerotic disease as measured by carotid artery duplex or
ABI.15.28.29 prior work in the Cardiovascular Health Study found that CRP was higher in
participants with ultrasound characteristics of vulnerable plaque in the carotid, and there was
an interaction of CRP and presence of carotid atherosclerosis in predicting cardiovascular
events.30 Similar results have been demonstrated with associations of Lp-PLA, and
coronary artery disease. In a study of over 500 patients undergoing coronary angiography,
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higher Lp-PLA, mass did not independently correlate with extent of angiographic disease
but was associated with a higher incidence of cardiovascular events in the same study.3!

Our results on PAD are consistent with prospective data on Lp-PLA, concentration and
incident disease in other atherosclerotic beds. A recent meta-analysis reported that the risk
ratios for Lp-PLA, and incident cardiovascular disease were significantly elevated whether
mass or activity was measured.8 Lp-PLA, mass and Lp-PLA, activity were only moderately
correlated with each other in prior studies and our results were consistent with these.32-34
Future studies will be needed to confirm whether use of either measure have similar
discriminatory ability in identifying increased risk of incident PAD.

Our study has limitations. The Cardiovascular Health Study participants were all aged 65
years and older at baseline and results may not be generalizable to younger aged cohorts.
PAD progression may have been inadequately assessed, particularly in diabetics, due to
exclusion of participants with an ABI >1.4 at baseline. While follow up for incident clinical
PAD was complete, the significant missing data for the follow-up ABI may have introduced
bias. Participants alive at the time of follow-up but without a follow-up ABI were more
likely to have comorbidities compared to those with follow-up data. Reassuringly, baseline
Lp-PLA, mass and activity levels did not significantly differ by whether follow-up ABI was
measured, and results were only mildly attenuated after accounting for the missing data.
Moreover, our results on low ABI were strikingly consonant with those for clinical PAD, in
which outcomes were available on nearly all participants. Finally, ABI measurements did
not include a post-exercise value and, therefore, may not have detected PAD in a small
number of individuals.

In conclusion, these results demonstrate that, in an elderly population, higher Lp-PLA, mass
and activity were significantly associated with an increased risk for incident clinical PAD
and development of a low ABI. Prospective studies of associations between Lp-PLA, and
PAD appear to be superior to cross-sectional ones but further studies are needed in other
observational cohorts to corroborate these findings. Although recent large scale randomized
trials have found no significant reduction in cardiovascular events with pharmacologic Lp-
PLA, inhibition, PAD is a distinct form of atherosclerosis and it may be important to
determine, if our results are confirmed, whether individuals at higher risk for incident PAD
based on Lp-PLA, levels may benefit from pharmacologic inhibition of Lp-PLA, or more
intensive cardiovascular risk modification.3% 36

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Significance

Peripheral artery disease (PAD) is an increasingly prevalent disease associated with
higher mortality rates compared to individuals without PAD. While the associations
between elevated Lp-PLA, concentration and both incident coronary heart disease and
ischemic stroke are well established, we report here, for the first time, an independent
association between both Lp-PLA, activity and mass with incident PAD, using either
clinical endpoints or the ankle-brachial index. Our results suggest that elevated Lp-PLA,
levels may help identify individuals at increased risk for the development of PAD. Future
study is needed to determine whether these individuals deemed to be at higher risk for
incident PAD based on Lp-PLA levels may benefit from pharmacologic inhibition of
Lp-PLA, or more intensive cardiovascular risk modification.
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Initial CHS cohort (N=5888)

|

140, missing baseline ABI

N=5748

206, Clinical PAD

!

A

662, ABI <0.9

936, baseline PAD
N=4812

68, ABI > 1.4

A 4

275, missing baseline Lp-PLA, data

N=4537

922, missing follow-up ABI} [
N=3615

>

78, follow-up ABI>1.4
N=3537

A 4

3537 included in follow-up ABI analysis

A 4

Figure 1.

4537 included in clinical PAD analysis

Flowchart of participants included in the analysis for developing clinical PAD and incident

low ABI*

*ABI=ankle-brachial index; PAD=peripheral arterial disease
1 261 deceased prior to 24 ABI exam
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Baseline characteristics of Cardiovascular Health Study participants according to presence of absence of

incident clinical PAD"

Table 1

Characterigtic Cases(n=205)  Non-cases(n=4332) .yaiyet
Age 72.0 (4.6) 72.2(5.2) 0.49
Female, % 114 (55.6) 2580 (59.6) 0.26
Black, % 33 (16.1) 620 (14.3) 0.48
Smoking status, % <0.001

Never 79 (38.5) 2083 (48.1)

Former 86 (42.0) 1807 (41.7)

Current 40 (19.5) 442 (10.2)
Pack-years if ever smoked 40 (22-56) 26 (11-47) <0.001
Diabetes, % 53 (25.9) 586 (13.5) <0.001
Hypertension, % 133 (64.9) 2372 (54.8) 0.004
Prevalent Cardiovascular Diseasei, % 66 (32.2) 853 (19.7) <0.001
ABI 1.06 (1.01-1.13) 1.10 (1.04-1.18) <0.001
Body mass index, kg/m?2 27.3(5.1) 26.7 (4.7) 0.11
Physical activity, kcal/week 1120 (406-2582) 1131 (418-2430) 0.85
Total cholesterol, mg/dL 214 (40) 211 (38) 0.20
LDL cholesterol, mg/dL 133 (37) 129 (35) 0.10
HDL cholesterol, mg/dL 51.2 (16.0) 55.0 (15.6) 0.001
TG, mg/dL 161 (92) 137 (75) <0.001
eGFR from creatinine 67.4 (18.6) 69.9 (18.2) 0.06
Lp-PLA, activity, nmol/min/ml 42.5(15.2) 39.1 (12.9) 0.002
Lp-PLA; mass, ng/ml 372 (130) 340 (116) <0.001
Interleukin-6, mg/dL 1.8 (1.3-2.4) 1.6 (1.1-2.5) 0.08
C-reactive protein, mg/L 2.4 (1.3-4.7) 1.8 (0.9-3.2) <0.001
Fibrinogen, mg/dL 334 (76) 319 (64) 0.007
Statin use, % 3(1.5) 97 (2.2) 0.55

*
Continuous variables are expressed as mean (SD) or median (interquartile range).

Categorical variables are N (percent).

t .
Comparisons were made between cases and noncases.

Page 12

¢Cardiovascu|ar disease was defined as having one of the following at baseline: history of myocardial infarction, angina, stroke, transient ischemic

attack, or coronary artery bypass surgery or angioplasty.
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Table 2

Baseline characteristics of Cardiovascular Health Study participants alive at follow-up with and without an
ABI measure.
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Characteristic ABI at follow-up (n=3615) ABI at follow-up missing (n=661) p-valueT
Age 71.8 (4.9) 73.3(5.7) <0.001
Female, % 2163 (59.8) 418 (63.2) 0.10
Black, % 424 (11.7) 155 (23.5) <0.001
Smoking status, % 0.002

Never 1722 (47.6) 324 (49.0)

Former 1533 (42.4) 245 (37.1)

Current 360 (10.0) 92 (13.9)
Pack-years if ever smoked 26 (11-47) 26 (9-46) .70
Diabetes, % 445 (12.3) 122 (18.5) <0.001
Hypertension, % 1939 (53.6) 408 (61.7) <0.001
Prevalent Cardiovascular Diseasei, % 660 (18.3) 159 (24.1) <0.001
ABI 1.11 (1.04-1.18) 1.09 (1.03-1.16) <0.001
Body mass index, kg/m?2 26.6 (4.5) 27.7 (5.5) <0.001
Physical activity, kcal/week 1226 (478-2582) 853 (267-1762) <0.001
Total cholesterol, mg/dL 211 (38) 211 (41) 0.97
LDL cholesterol, mg/dL 130 (34) 129 (38) 0.89
HDL cholesterol, mg/dL 55.0 (15.5) 54.4 (15.5) 0.37
TG, mgldL 137 (71) 142 (88) 0.17
eGFR from creatinine 70.0 (17.6) 69.8 (19.3) 0.77
Lp-PLA, activity, nmol/min/ml 39.3 (12.9) 38.9 (13.3) 0.49
Lp-PLA; mass, ng/ml 341 (116) 339 (118) 0.73
Interleukin-6, mg/dL 1.5(1.1-2.3) 1.7 (1.2-2.6) <0.001
C-reactive protein, mg/L 1.7 (0.88-3.0) 21(1.1-4.4) <0.001
Fibrinogen, mg/dL 316 (62) 333 (70) <0.001
Statin use, % 82 (2.3) 15 (2.3) 0.99

Categorical variables are N (percent).
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*
Continuous variables are expressed as mean (SD) or median (interquartile range).

TComparisons were made between participants with ABI at follow-up vs. participants missing ABI at follow-up.

¢Cardiovascular disease was defined as having one of the following at baseline: history of myocardial infarction, angina, stroke, transient ischemic
attack, or coronary artery bypass surgery or angioplasty.
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Associations between Lp-PLA, and incident clinical peripheral arterial disease™

Table 3

Incident Casesof PAD  |cidenceratel (95% CI)

Model 1¥
HR (95% CI)

Model 28
HR (95% CI)

Lp-PLA, Mass, ng/ml (n=4537)

15t quartile (57.5-255.1) 35
2" quartile (255.1-325.2) 46
3 quartile (325.3-402.3) 55
4t quartile (402.3-944.3) 69

2.10 (1.51, 2.93)
2.92 (2.19, 3.90)
352 (2.70, 4.58)
4.73(3.73,5.99)

1.00 (Referent)
1.45 (0.93, 2.25)
1.73 (1.13, 2.66)
2.36 (1.56, 3.59)

1.00 (Referent)
1.47 (0.94, 2.29)
1.74 (1.12, 2.70)
2.15 (1.39, 3.30)

Per SD (117.4)

p-value(linear)

1.34 (1.18, 1.51)
<0.001

1.28 (1.13, 1.45)
<0.001

Lp-PLA, Activity, nmol/min/ml (n=4537)

2.44 (1.78, 3.34)
2.17 (1.56, 3.02)
468 (3.71, 5.89)
3.91 (3.03, 5.05)

1.00 (Referent)
0.90 (0.57, 1.43)
1.95 (1.31, 2.91)
1.64 (1.07, 2.51)

1.00 (Referent)
0.92 (0.57, 1.47)
1.80 (1.17, 2.77)
1.36 (0.84, 2.21)

1t quartile (8.6-30.2) 39
2M quartile (30.2-37.4) 35
3'd quartile (37.4-46.3) 72
4t quartile (46.3-146.7) 59
Per SD (13.0)

p-value (linear)

1.28 (1.14, 1.45)
<0.001

1.24 (1.07, 1.44)
0.004

Page 14

*
Results of multivariable proportional hazards regression models are shown for both Lp-PLA2 mass and activity by quartiles of the distribution,
with each Lp-PLA2 quartile compared with the 1st quartile (referent quartile), and per standard deviation increment

TRates are per 1000 person years

iModel 1 adjusted for age (years), male sex, race, clinic site

§Model 2 adjusted for Model 1 + cigarette smoking, cardiovascular disease, diabetes, total cholesterol, hypertension, HDL-c, statin use, physical

activity, CRP, and eGFR
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Table 4

Associations between Lp-PLA, and incident low ankle-brachial index™

Incident Cases of Low ABI

Model 17

Model 2f

OR (95% ClI)

OR (95% ClI)

Lp-PLA, Mass, ng/ml (n=3537)

1.0 (Referent)
0.94 (0.61, 1.46)
1.42 (0.93, 2.17)
1.69 (1.12, 2.56)

1.0 (Referent)
0.91 (0.58, 1.44)
1.34 (0.86, 2.08)
1.49 (0.96, 2.30)

15t quartile (57.5-255.1) 51
2" quartile (255.1-325.2) 41
3'd quartile (325.3-402.3) 53
4th quartile (402.3-944.3) 67
Per SD (117.4)

p-value (linear)

1.22 (1.07, 1.40)
.004

1.16 (1.00, 1.33)
046

Lp-PLA, Activity, nmol/min/ml (n=3537)

1.0 (Referent)
0.75 (0.48, 1.17)
1.15 (0.76, 1.76)
1.79 (1.18, 2.71)

1.0 (Referent)
0.67 (0.42, 1.07)
0.96 (0.61, 1.53)
1.45 (0.89, 2.35)

1t quartile (8.6-30.2) 57
2" quartile (30.2-37.4) 37
3 quartile (37.4-46.3) 49
4th quartile (46.3-146.7) 69
Per SD (13.0)

p-value (linear)

1.32 (1.16, 1.52)
<.001

1.28 (1.09, 1.50)
002
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*
Results of multivariable logistic regression models are shown for both Lp-PLA2 mass and activity by quartiles of the distribution, with each Lp-

PLA2 quartile compared with the 1st quartile (referent quartile), and per standard deviation increment

+

Model 1 adjusted for age (years), male sex, black, clinic site and time between ABI measures

¢Model 2 adjusted for Model 1 + cigarette smoking, cardiovascular disease, diabetes, total cholesterol, HDL-c, hypertension, statin use, physical

activity, CRP, and eGFR
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