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Abstract

Objective—To investigate the relationship of genetic and biochemical determinants of 

paraoxonase 1 activity to carotid plaque as a surrogate marker of cardiovascular (CV) risk in 

patients with rheumatoid arthritis (RA).

Methods—The relationships between paraoxonase 1 activity, PON1 genotype (for the functional 

polymorphism at position 192), and carotid plaque presence were determined in 168 RA patients. 

After an overnight fast, blood was collected for lipoprotein analysis, and paraoxonase 1 activity 

was measured using paraoxon as the substrate. The PON1 Q192R genotype was determined for all 

patients. Lipoprotein cholesterol levels, traditional CV risk factors, medication use, and RA 

disease characteristics were assessed for all patients.

Results—Paraoxonase 1 activity values in the RA patients were highest for the RR genotype, 

intermediate for the QR genotype, and lowest for the QQ geno-type (P < 0.0001). Compared to 

patients with either the QQ genotype or the QR genotype, patients with the RR genotype 

demonstrated decreased risk of carotid plaque on multivariate analysis, controlling for traditional 

CV risk factors, high-sensitivity C-reactive protein levels, prednisone use, and cholesterol-

lowering medication use (P < 0.05). Additional multivariate logistic regression analysis 

controlling for the above factors also revealed a significant association of plasma paraoxonase 1 

activity with carotid plaque in RA patients. Lower plasma paraoxonase 1 activity was associated 

with increased risk of carotid plaque (P < 0.05).
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Conclusion—The current findings suggest a relationship of the genetic determinants and activity 

of paraoxonase 1 to CV risk in RA patients, as assessed by the presence or absence of carotid 

plaque. Further CV outcome studies are warranted to validate the utility of paraoxonase 1 as a 

biomarker of CV risk in patients with RA.

Patients with rheumatoid arthritis (RA) have significantly increased cardiovascular (CV) 

morbidity and mortality that are not accounted for by traditional risk factors alone (1–3). 

Abnormal function of high-density lipoprotein (HDL), the carrier of so-called “good” 

cholesterol, has been proposed as a potential mechanism for this increased CV risk (4,5).

In addition to promoting cholesterol efflux, HDL protects low-density lipoprotein (LDL) 

against oxidation (6–10), and this ability has been referred to as an “antiinflammatory” 

function because the lipid oxidation products derived from LDL are highly 

proinflammatory. Paraoxonase 1 is an HDL-associated enzyme that promotes the 

antioxidant and antiinflammatory properties of HDL by preventing the formation of 

oxidized LDL and inactivating oxidized phospholipids (10–12). Lower paraoxonase 1 

enzyme activity has been associated with CV events in the general population (13).

Paraoxonase 1 activity varies substantially in populations; most of this variation depends on 

genetic polymorphisms, particularly the Q192R polymorphism in the coding region (14), 

and this polymorphism has been associated with CV risk in the general population (13). In 

the current study, we investigated the relationship of genetic and biochemical determinants 

of paraoxonase 1 activity to carotid plaque as a surrogate marker of CV risk in patients with 

RA.

PATIENTS AND METHODS

Study design

RA patients were recruited from the rheumatology offices at the University of California, 

Los Angeles (UCLA) via flyers posted in the offices and in the UCLA Medical Center. All 

RA patients met the American College of Rheumatology 1987 revised classification criteria 

(15), which was verified by review of their medical records. All subjects gave written 

informed consent for the study under a protocol approved by the Human Research Subject 

Protection Committee at UCLA.

Patients provided a blood sample, underwent carotid ultrasound, and completed 

questionnaires as described below. Markers of inflammation, including high-sensitivity C-

reactive protein (hsCRP) and erythrocyte sedimentation rate (ESR; by the Westergren 

method), were assessed, and lipid profiles in samples obtained after an overnight fast were 

measured at the UCLA clinical laboratory using standard methods. Additional blood was 

collected in heparinized tubes (Becton Dickinson) and stored at −80°C for paraoxonase 1 

activity assays. CV risk and health information was obtained by questionnaire and chart 

review. Disease activity in RA patients was determined by a count of tender and swollen 

joints (28 joints assessed), patient's and physician's global assessments on a 0–100-mm 

visual analog scale (VAS), and patient's pain, fatigue, and stiffness assessments on a 0–100-

mm VAS. The Disease Activity Score in 28 joints (DAS28) (16) was calculated for each 

Charles-Schoeman et al. Page 2

Arthritis Rheum. Author manuscript; available in PMC 2015 April 27.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



patient. Disease-related disability was assessed with the Health Assessment Questionnaire 

disability index (HAQ DI) (17).

Carotid ultrasound imaging

A standard protocol including B (brightness)–mode gray-scale, color, and spectral Doppler 

techniques was used to study the carotid arteries of all participants (18). The bilateral 

common carotid arteries (CCAs), internal carotid arteries (ICAs), external carotid arteries, 

and carotid bulbs were examined. The presence of atherosclerotic plaque was defined as the 

presence of focal protrusion into the arterial lumen with a thickness exceeding that of the 

surrounding wall by at least 50%. The number, location, and sonographic appearance of all 

plaques were recorded. Intima-media thickness (IMT) of the far wall of the distal CCA was 

measured 1 cm proximal to the flow divider (the area where the column of blood in the CCA 

splits into the ICA and external carotid artery). Measurements were obtained at end-diastole 

using automated QLAB software (Philips Medical Systems), and the mean of 3 

measurements was used for the CCA-IMT value. The same radiologist (NR) interpreted all 

studies in a blinded manner, and the same ultrasound unit (Iu22; Philips Medical Systems) 

was used for all participants.

Determination of paraoxonase 1 activity

Paraoxonase 1 activity was quantified using paraoxon as the substrate and measuring the 

increase in the absorbance at 405 nm due to the formation of 4-p-nitrophenol over a period 

of 12 minutes (at 20-second intervals). Paraoxon was purchased from Sigma and was further 

purified using chloroform extraction. A unit of paraoxonase 1 activity was defined as the 

formation of 1 nmole of 4-p-nitrophenol per minute per milliliter of sample used. Enzyme 

activity was measured with 40-fold–diluted plasma (final concentration) in a reaction 

mixture containing 4 mM paraoxon working solution, 500 mM glycine/10 mM CaCl2 buffer 

at pH 10.5, and 155 mM NaCl/3 mM NaN3 buffer at pH 8.2.

PON1 genotyping

Genomic DNA was extracted from whole blood using the QIAamp DNA Maxi kit (Qiagen). 

From the 168 participants, 163 DNA samples could be analyzed. Oligonucleotide primers 

(5’-TATTGTTGCTGTGGGACCTGAG-3’ and 5’-

CACGCTAAACCCAAATACATCTC-3’) were used to amplify a 99-bp DNA fragment 

covering the glutamine-to-arginine mutation at position 192. Amplification was performed 

using DreamTaq DNA polymerase (Fermentas) for the polymerase chain reaction. The 

amplified product was digested with Alw I (New England Biolabs), separated by 

nondenaturing acrylamide gel electrophoresis, and stained with ethidium bromide. Allele Q 

(glutamine) corresponded to a 99-bp fragment and allele R (arginine) corresponded to 65-bp 

and 34-bp fragments.

Statistical analysis

Data were analyzed using JMP IN 9.0 software (SAS Institute). Patient groups were 

compared using Student's t-test for continuous variables and the chi-square test of 

association for categorical variables, along with Fisher's exact test for small sample sizes. 
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When needed, nonparametric Wilcoxon rank sum tests were used to analyze continuous 

variables. P values less than 0.05 were considered significant.

A forward stepwise logistic regression analysis was performed to evaluate correlates of 

carotid plaque in the RA cohort. Initial covariates included traditional CV risk factors (age, 

sex, ethnicity, hypertension, cholesterol levels, diabetes mellitus, family history of coronary 

heart disease [CHD], smoking status, and body mass index [BMI]), patient factors 

significantly associated with carotid plaque in bivariate analyses (Tables 1 and 2), hsCRP 

levels, cholesterol-lowering medication use, and PON1 genotype (19). In cases where 

variables were highly correlated, 1 representative variable was chosen. An additional 

forward stepwise multivariate logistic regression analysis was performed controlling for the 

above factors and using paraoxonase 1 enzyme activity in place of PON1 genotype to 

further assess the relationship between carotid plaque and paraoxonase 1 in patients with 

RA. Testing for interactions between PON1 genotype/paraoxonase 1 activity and CV risk 

factors (age, sex, ethnicity, hypertension, smoking, family history of CHD, and BMI) was 

also performed. A receiver operating characteristic curve was constructed for each model, 

and the sensitivity, specificity, and model accuracy are reported.

RESULTS

Demographic and clinical characteristics and laboratory findings

The clinical characteristics of the patients with carotid plaque and of those without are 

presented in Tables 1 and 2. Patients with plaque were older, more likely to be male, and 

had a greater prevalence of hypertension. Trends toward higher total cholesterol and 

triglyceride levels in patients with plaque compared to those without plaque were noted, 

although these were not statistically significant. HDL and LDL cholesterol levels were 

notably similar between the groups. Thirteen percent of the cohort had diabetes mellitus, 

with no difference in prevalence between the groups (Table 1).

Systemic inflammation measured by mean values of ESR and hsCRP was similar between 

patients with and those without carotid plaque. Measures of disease activity, including the 

patient's and physician's global disease activity scores, swollen and tender joint counts, and 

the DAS28, also did not differ between the groups. Disease-related disability measured by 

the HAQ DI was also similar (Table 2).

Use of prednisone and cholesterol-lowering medications was more common in patients with 

carotid plaque (Table 2). Fifty-seven percent of patients in the cohort were taking 

methotrexate and 42% were taking anti–tumor necrosis factor α (anti-TNFα) agents at the 

time of the study. No differences in the use of these agents or other disease-modifying 

antirheumatic drugs and nonsteroidal antiinflammatory drugs were observed between 

patients with and those without carotid plaque (Table 2).

One patient in the cohort had a history of CHD that included myocardial infarction. Two 

patients had a history of cerebrovascular disease. All 3 patients had carotid plaque on 

ultrasound and had the QR PON1 genotype.
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PON1 genotype and paraoxonase 1 activity

The relationship between the PON1 Q192R genotype and paraoxonase 1 activity in patients 

with RA is shown in Figure 1A. Significant differences in paraoxonase 1 activity were noted 

between genotypes. Patients with the RR genotype had the highest plasma paraoxonase 1 

activity (mean ± SD 154.0 ± 44.9 nmoles/minute/ml), followed by patients with the QR 

genotype (mean ± SD 104.7 ± 32.6 nmoles/minute/ml), followed by patients with the QQ 

genotype (mean ± SD 47.2 ± 25.8 nmoles/ minute/ml) (P < 0.0001 for all comparisons) 

(Figure 1A). The frequencies of patients with the 3 genotypes were as follows: 32% with 

QQ, 48% with QR, and 20% with RR.

Association of PON1 genotype with carotid plaque in RA patients

The percentage of patients with carotid plaque was examined within each of the PON1 

genotypes (Figure 1B), and multivariate logistic regression analysis was performed to 

evaluate an association of the PON1 genotype with carotid plaque in RA patients, while 

controlling for important CV risk factors and other significant correlates of carotid plaque 

noted in bivariate analyses (Tables 1 and 2). Compared to patients with either the QQ or the 

QR genotype, patients with the RR genotype demonstrated a significantly decreased risk of 

carotid plaque after controlling for traditional CV risk factors, hsCRP levels, prednisone use, 

and cholesterol-lowering medication use (P < 0.05) (model 1 in Table 3). No significant 

interactions were observed between the PON1 genotype and traditional CV risk factors. The 

accuracy of the model was 81%, with a sensitivity of 81% and a specificity of 80%. The 

unadjusted sensitivity and specificity values for the PON1 genotype were 87% and 25%, 

respectively. A trend was noted toward a lower mean ± SD carotid IMT (0.60 ± 0.14 mm) in 

patients with the RR genotype compared to patients with the QR genotype (0.63 ± 0.17 mm) 

or patients with the QQ genotype (0.65 ± 0.16 mm) (P = 0.18 for RR versus QQ).

Association of paraoxonase 1 activity with carotid plaque in RA patients

To further examine a potential relationship of paraoxonase 1 to CV risk in RA patients, the 

paraoxonase assay was used to assess the activity of the paraoxonase 1 enzyme in plasma 

from RA patients. In bivariate analysis (Table 1), mean ± SD plasma paraoxonase 1 activity 

tended to be lower in patients with carotid plaque (88 ± 21 nmoles/minute/ml) than in 

patients without carotid plaque (101 ± 53 nmoles/minute/ml) (P = 0.13). Controlling for 

traditional CV risk factors and significant correlates of carotid plaque identified in bivariate 

analyses, multivariate logistic regression analysis showed a significant association of plasma 

paraoxonase 1 activity with carotid plaque in RA patients. Lower plasma paraoxonase 1 

activity was associated with increased risk of carotid plaque, while higher plasma 

paraoxonase 1 activity was associated with decreased risk of carotid plaque (P < 0.05) 

(model 2 in Table 3). No significant interactions were observed between paraoxonase 1 

activity and traditional CV risk factors. The accuracy of the model was 82%, with a 

sensitivity of 81% and a specificity of 83%. The unadjusted sensitivity and specificity values 

for paraoxonase 1 activity were 63% and 56%, respectively.
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Association of paraoxonase 1 activity with systemic inflammation in RA patients

A modest but significant correlation between plasma paraoxonase 1 activity and systemic 

inflammation as measured by the hsCRP level was noted in this RA cohort (r = −0.21, P = 

0.006). Higher levels of hsCRP were associated with decreased paraoxonase 1 activity. 

Paraoxonase 1 activity was also examined within quartiles of hsCRP values, and decreasing 

paraoxonase 1 activity was noted with increasing hsCRP quartile (Figure 2). No correlation 

was observed between paraoxonase 1 activity and inflammation as measured by the ESR (r 

= 0.009, P = 0.90).

DISCUSSION

Epidemiologic studies have consistently shown that HDL cholesterol levels are inversely 

associated with CV events in the general population (20). However, increasing amounts of 

data, including the failure of 2 drugs that increased HDL cholesterol levels to reduce CV 

risk in large clinical trials (21,22), suggest that the function, rather than the level, of HDL 

cholesterol may be a better determinant of the protective capacity of HDL.

The antiatherogenic function of HDL involves its ability to promote cholesterol efflux 

directly from peripheral tissues, as well as its ability to protect LDL against oxidation and 

neutralize already-formed oxidized phospholipids that produce inflammation in the arterial 

wall (6–10). The latter function has been shown to be abnormal in RA patients compared to 

controls and may be particularly relevant to RA patients, who may have a lesser histologic 

extent of atherosclerosis but a greater degree of arterial inflammation in comparison to 

matched controls (23).

Paraoxonase 1 is an HDL-associated enzyme that promotes the antioxidant function of HDL 

by protecting phospholipids in LDL from oxidation and by inactivating already-formed 

oxidized phospholipids (10,11). Paraoxonase 1 also protects HDL itself from oxidation, 

thereby directly promoting the antiinflamma-tory capacity of HDL (12). Previous studies 

have suggested that paraoxonase 1 activity is decreased in RA patients as compared to 

healthy controls (24,25) and may be increased following RA treatment (26). The PON1 

Q192R genotype distribution in RA patients compared to controls has also been examined, 

with varying results in different populations (25,27). In the current study, we first observed 

that the PON1 Q192R polymorphism is functional in RA patients, resulting in marked 

differences in plasma paraoxonase 1 activity depending on the PON1 Q192R genotype. 

Patients with the RR genotype had significantly higher paraoxonase 1 activity compared to 

patients with either the QR geno-type or the QQ genotype, and patients with the QR 

genotype had significantly higher paraoxonase 1 activity compared to patients with the QQ 

genotype.

We next observed a significant association of the PON1 Q192R polymorphism with carotid 

plaque in RA patients after controlling for traditional CV risk factors and other significant 

correlates of plaque noted on bivariate analysis. Patients with the RR genotype had less risk 

of carotid plaque compared to patients with the QR or QQ genotype.
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The PON1 Q192R polymorphism and the functional activity of paraoxonase 1 have 

previously been associated with both prevalent coronary artery disease and incident CV 

events in the general population (13). In a prospective study of 1,399 patients undergoing 

diagnostic coronary angiography, patients with the QQ genotype had an increased risk of 

major cardiac events, and patients with paraoxonase 1 activity in the highest quartile had the 

lowest risk of events (13).

We also examined plasma paraoxonase 1 activity in our cohort to further evaluate the 

association of paraoxonase 1 with CV risk in patients with RA. These data demonstrated a 

significant association of paraoxonase 1 activity with carotid plaque on multivariate 

analysis. Higher plasma paraoxonase 1 activity was associated with lower risk of plaque.

The presence of carotid plaque on ultrasound has previously been assessed and validated as 

a surrogate marker of CV risk in RA patients (28). Evans et al described a 636-patient RA 

cohort in which 66 incident acute coronary events occurred during 3,403 person-years of 

followup (28). In this cohort, the presence of unilateral carotid plaque at baseline was 

associated with a 2.5-fold increased risk of acute coronary syndrome (28). The current 

cohort consisted primarily of RA patients without known CV disease. Three patients did 

have a known history of CV events, and all 3 of these patients had carotid plaque on 

ultrasound.

Kerekes et al previously evaluated a potential association of CCA-IMT and flow-mediated 

dilation and nitroglycerine-mediated vasodilation with serum paraoxonase 1 activity in 52 

RA patients and 40 matched healthy controls (29). While paraoxonase 1 activity was not 

associated with any of the CV risk measures in this analysis, paraoxonase 1 activity was 

significantly correlated with serum levels of TNFα and interleukin-6 in the RA patients, 

suggesting a possible relationship to RA disease activity (29).

A modest but significant correlation between plasma paraoxonase 1 activity and systemic 

inflammation as measured by the hsCRP level was noted in our RA cohort. Higher hsCRP 

levels were associated with lower paraoxonase 1 activity. A previous proteomics study of 

HDL by our group also demonstrated a trend toward decreased levels of paraoxonase 1 

protein in association with abnormal HDL with poor antioxidant capacity in patients with 

active inflammatory RA (30). In addition, Popa et al have reported increased paraoxonase 1 

activity following therapy with infliximab in a cohort of 45 RA patients (26).

To our knowledge, this is the first study to evaluate both the genetic and biochemical 

determinants of paraoxonase 1 activity in relation to CV risk in RA patients. Certainly, 

however, the study has several limitations. Given the relatively small sample size, the data 

must be treated as preliminary and must be validated in larger cohort studies. In addition, 

studies of hard CV end points, including death from CV causes and myocardial infarction, 

remain the “gold standard” in assessing potential CV biomarkers and mechanisms of 

increased CV risk. The feasibility of these studies is often limited by the numbers of patients 

required, as well as by the duration of followup needed in a relatively rare disease. In 

addition, while multivariate analysis was performed to account for other patient factors 

associated with the presence of carotid plaque in this cohort, it is possible that a role was 
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played by other disease factors that were not assessed. Finally, most of our RA patient 

population was Caucasian; further investigation is warranted in other ethnic groups.

In summary, our findings suggest a significant association of the PON1 Q192R 

polymorphism and plasma paraoxonase 1 activity with CV risk in RA patients, as measured 

by the presence of carotid plaque. Our data support previous work implicating abnormal 

HDL function as a potential mechanism and biomarker of CV risk in RA patients. Further 

large-scale studies, including studies of both biochemical and genetic determinants of 

paraoxonase 1, are warranted to confirm these findings. Identification of alternative 

pathways that account for the increased CV risk in RA patients remains important so that 

appropriate primary prevention strategies and targeted CV therapeutics can be developed.
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Figure 1. 
A, Association of paraoxonase 1 activity with genotype in rheumatoid arthritis (RA) 

patients. The PON1 Q192R genotype demonstrated a significant dose-dependent association 

with paraoxonase 1 activity. Paraoxonase 1 activity values in the RA patients were highest 

for the RR genotype (n = 32), intermediate for the QR genotype (n = 78), and lowest for the 

QQ genotype (n = 53) (P < 0.0001). Horizontal bars represent ± 1 SEM; dots represent 

individual patients. B, Association of carotid plaque with PON1 genotype in RA patients. 

There was a trend toward a smaller percentage of RA patients with the RR genotype to have 

carotid plaque (28%) as compared to patients with the QR genotype (47%) or the QQ 

genotype (43%) (P = 0.07).
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Figure 2. 
Mean ± SEM paraoxonase 1 activity within quartiles of high-sensitivity C-reactive protein 

(hsCRP) in the rheumatoid arthritis patient cohort. Higher quartiles of hsCRP were 

associated with lower paraoxonase 1 activity. * = P < 0.05 versus quartile 1. The mean ± SD 

hsCRP value is presented for each quartile.
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Table 1

Demographic and clinical characteristics of the RA patients with carotid plaque compared to the RA patients 

without carotid plaque
*

Patients with plaque (n = 72) Patients without plaque (n = 96) P

Carotid IMT, mm 0.71 ± 0.18 0.58 ± 0.12 <0.0001

Age, years 61 ± 10 50 ± 12 <0.0001

Female, % 75 91 0.01

Hispanic, % 21 27 0.37

ESR, mm/hour 24 ± 21 25 ± 21 0.55

hsCRP, mg/liter 5.7 ± 13.9 7.6 ± 17.8 0.22

BMI, kg/m2 27.7 ± 5.9 27.4 ± 6.8 0.42

Hypertension, % 59 17 <0.0001

Diabetes mellitus, % 16 11 0.49

Current smoker, % 9 6 0.54

Family history of CHD, % 10 16 0.35

Total cholesterol, mg/dl 197 ± 40 186 ± 40 0.05

LDL cholesterol, mg/dl 107 ± 35 104 ± 33 0.40

HDL cholesterol, mg/dl 61 ± 19 59 ± 18 0.46

Triglycerides, mg/dl 147 ± 122 116 ± 83 0.06

PON1 RR genotype, %
† 13 24 0.07

Paraoxonase 1 activity, nmoles/minute/ml 88 ± 21 101 ± 53 0.13

*
Except where indicated otherwise, values are the mean ± SD. RA = rheumatoid arthritis; IMT = intima-media thickness; ESR = erythrocyte 

sedimentation rate; hsCRP = high-sensitivity C-reactive protein; BMI = body mass index; CHD = coronary heart disease; LDL = low-density 
lipoprotein; HDL = high-density lipoprotein.

†
Percentages were determined in the 163 patients for whom DNA samples were available (69 with plaque and 94 without plaque).
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Table 2

Disease characteristics and medication use in the RA patients with carotid plaque compared to the RA patients 

without carotid plaque
*

Patients with plaque (n = 
72)

Patients without plaque (n = 
96)

P

No. of tender joints (28-joint count) 8±8 8±8 0.76

No. of swollen joints (28-joint count) 4 ± 5 4 ± 5 0.54

DAS28 4.4 ± 1.8 4.3 ± 2.0 0.75

Patient's assessment of pain, 0–100-mm VAS 39 ± 29 41 ± 31 0.60

Patient's global assessment of disease activity, 0–100-mm VAS 42 ± 29 42 ± 31 0.79

Physician's global assessment of disease activity, 0–100-mm VAS 35 ± 21 40 ± 27 0.45

Patient's assessment of stiffness, 0–100-mm VAS 35 ± 29 38 ± 29 0.60

Patient's assessment of fatigue, 0–100-mm VAS 45 ± 29 42 ± 27 0.51

HAQ DI score 1.0 ± 0.79 0.97 ± 0.87 0.72

Medication use, %

    Cholesterol-lowering drugs 36 13 0.0006

    NSAIDs 36 30 0.50

    Prednisone 36 19 0.02

    Methotrexate 54 60 0.52

    Leflunomide 8 12 0.61

    Hydroxychloroquine 17 18 0.84

    TNFα inhibitors 43 40 0.75

    Other biologic agents 13 9 0.45

*
Except where indicated otherwise, values are the mean ± SD. RA = rheumatoid arthritis; DAS28 = Disease Activity Score in 28 joints; VAS = 

visual analog scale; HAQ DI = Health Assessment Questionnaire disability index; NSAIDs = nonsteroidal antiinflammatory drugs; TNFα = tumor 
necrosis factor α.
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Table 3

Stepwise logistic regression analyses of variables associated with carotid plaque in the patients with RA
*

Explanatory variable Model 1, OR (95% CI) Model 2, OR (95% CI)

Age, years
1.09 (1.04-1.14)

†
1.09 (1.04-1.14)

†

BMI, kg/m2 0.94 (0.87-1.01) 0.95 (0.88-1.01)

Female sex
0.26 (0.08-0.76)

†
0.29 (0.09-0.85)

†

Hypertension
4.69 (1.77-13.43)

†
4.97 (1.95-13.62)

†

Prednisone use 2.00 (0.78-5.21) 2.10 (0.84-5.40)

PON1 RR genotype
0.26 (0.08-0.78)

† -

Paraoxonase 1 activity, nmoles/minute/ml -
0.99 (0.98-0.99)

†

*
Model 1 evaluated the association of the PON1 genotype with carotid plaque. Model 2 evaluated the association of paraoxonase 1 activity with 

carotid plaque. Odds ratios (ORs) for the continuous variables age, body mass index (BMI), and paraoxonase 1 activity reflect 1 unit change in the 
predictor (i.e., per 1 year in age, per 1.0 unit change in BMI, per 1.0 unit change in paraoxonase 1 activity). RA = rheumatoid arthritis; 95% CI = 
95% confidence interval.

†
P < 0.05.
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