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Abstract

Objective: Systemic Lupus Erythematosus (SLE) is more prevalent with more severe outcomes 

among Blacks, Asians, and Hispanics than Whites. Cardiovascular disease (CVD) is the leading 

cause of death among SLE patients. We examined racial/ethnic variation in risk of CVD events 

among SLE patients.

Methods: Within Medicaid Analytic eXtract (2000–2010), we identified patients aged 18–65 

with SLE (≥ 3 ICD-9 710.0 codes, ≥30 days apart) and ≥12 months of continuous enrollment. 

Subjects were followed from index date to first CVD event (myocardial infarction [MI] or stroke), 

death, disenrollment, or end of follow-up. Race/ethnicity-specific annual CVD event rates were 

calculated. Cox regression models estimated hazard ratios (HR), accounting for competing risk of 

death, adjusting for baseline demographics and comorbidities.

Results: Of 65,788 SLE patients, 93.1% were female and approximately 42% Black, 38% White, 

16% Hispanic, 3% Asian and 1% American Indian/Alaska Native. Mean follow-up was 3.8 ±3.1 

years. CVD event rates were highest among Blacks (IR 10.57 [95% CI 9.96–11.22]) and lowest 

among Asians (IR 6.63 [95% CI 4.97–8.85]). After multivariable adjustment, risk of CVD events 

was increased among Blacks (HR 1.14 [95%CI 1.03–1.26]) compared to Whites. Hispanics and 

Asians had lower MI risk (HR 0.61 [95% CI 0.48–0.77] and HR 0.57 [95% CI 0.34–0.96], 

respectively), whereas Blacks and Hispanics had higher stroke risk (HR 1.31 [95% CI 1.15–1.49] 

and HR 1.22 [95% CI 1.03–1.44]).
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Conclusion: Among SLE patients enrolled in Medicaid, MI risk was lower among Hispanics 

and Asians, while stroke risk was elevated among Blacks and Hispanics compared to Whites.
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Introduction

Systemic lupus erythematosus (SLE) is more common among non-White than White racial/

ethnic groups in the U.S. Non-White patients also have been shown to have poorer SLE-

specific long-term outcomes than Whites (1–5). In particular, lupus nephritis (LN) is more 

prevalent and rates of ESRD due to LN are over seven times higher among Black than White 

Americans (1, 5–7). In a prior study of SLE patients enrolled in U.S. Medicaid, a poor and 

racially/ethnically diverse, high-risk population, risk of death was significantly elevated 

among American Indian/Alaska Natives (by 40%) and Blacks (by 21%) compared to Whites 

(8). Conversely and surprisingly, however, a “Hispanic and Asian Paradox” was observed: 

Hispanic and Asian patients had significantly (52% and 41%) lower mortality risks 

compared to Whites (8).

Cardiovascular disease (CVD) is the leading cause of death among SLE patients and 

atherosclerosis develops at younger ages (9–11). Cohort studies have reported elevated risks 

of myocardial infarction (MI), stroke, and heart failure among SLE patients compared to 

age-matched controls, particularly among women under age 45 (9, 10, 12–15). SLE itself 

remains an independent CVD risk factor after controlling for known CVD risk factors (16). 

In a population-based study of over 90,000 U.S. hospitalizations for SLE, Blacks had 

younger age at CVD admission than Whites, suggesting important disparities (17). 

Furthermore, CVD morbidity and mortality may be especially high among LN patients, who 

have high rates of hypertension, hyperlipidemia, and high-dose glucocorticoid use (18–20). 

However, relatively little is known about variation in rates of CVD by race/ethnicity among 

SLE and LN patients.

To address these significant knowledge gaps, we examined rates and relative risks of CVD 

events overall and by race/ethnicity among SLE and LN patients in a multiracial cohort of 

65,788 SLE patients. We hypothesized that CVD event rates and relative risks would be 

elevated among Blacks and American Indian/Alaska Natives compared to White SLE 

patients.

Patients and Methods

Study Population:

Medicaid is the U.S. health insurance program for individuals with low-income and limited 

resources, providing coverage for medical expenses and prescription drugs. We analyzed 

data from the Medicaid Analytic eXtract (MAX), an administrative database containing all 

billing claims for Medicaid patients from the 29 most populated U.S. states (21). We 

included adults aged ≥18 to 65 years between January 1, 2000 and December 31, 2010. We 
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excluded patients >65 years old as > 90% are dually enrolled in Medicare and thus not all 

claims are captured in Medicaid.

We identified prevalent SLE as previously described (≥ 3 International Classification of 

Diseases, Ninth Revision [(ICD-9) codes for SLE (710.0), from hospital discharge diagnoses 

or physician visit claims, ≥30 days apart) (5). Among SLE patients, we identified those with 

LN (≥2 additional ICD-9 claims for nephritis, proteinuria, and/or renal failure on or after 

index date, ≥30 days apart) (22). We restricted analyses to patients with ≥12 months of 

continuous Medicaid enrollment prior to index date for collection of baseline covariates. 

Index date was defined as ≥ 3rd SLE billing code preceded by 12 months of continuous 

Medicaid enrollment.

Definition of race/ethnicity:

Race/ethnicity in the MAX database is based on self-report, in mutually exclusive categories 

of White, Black or African American, American Indian/Alaska Natives, Hispanic or Latino, 

and Asian (including Native Hawaiian or other Pacific Islander)(23). Individuals whose race/

ethnicity information was missing or non-classifiable (e.g. “other/unknown” or “more than 

one race” categories) were excluded.

Outcomes.

The primary outcome was the first CVD event after the index date, defined as a composite 

measure of the time to either a first acute MI or stroke (Supplementary Table 1) (24–27). As 

a secondary outcome, we also evaluated the components of the composite CVD outcome, 

acute MI or stroke, separately.

Outcomes in the primary analysis were based on primary and secondary hospital discharge 

diagnosis codes, accounting for the possibility that SLE was billed as the primary diagnosis 

and CVD event as a secondary diagnosis. Patients were followed from the day after index 

date to first MI or stroke, death, loss to follow-up (no further medical claims in the absence 

of documented death), Medicaid disenrollment, or end of follow-up period. Deaths were 

reported directly to Medicaid and are also obtained from the National Death Index. Cause of 

death was not available.

Covariates:

Baseline data from 12 months prior to index date included demographic, SLE-related, and 

CVD-related covariates. Demographic variables were age, sex, and U.S. Census-based 

region of residence (determined by ZIP code) and categorized as Northeast, Midwest, South, 

or West. For area-based socioeconomic status (SES), we used a validated composite index of 

seven ZIP code SES indicators from 2000 U.S. Census data (28). We divided area-level SES 

into quartiles (5).

To characterize SLE-related comorbidities, we utilized the “SLE risk adjustment index”, a 

validated measure for prediction of in-hospital mortality among SLE patients which utilizes 

comorbidities specific for SLE (29). We used the median score to divide patients into high or 

low SLE risk categories. We categorized mean baseline glucocorticoid use (0 to 5mg/day, >5 
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to 15 mg/day, and >15 mg/day) for interpretability. We also evaluated baseline warfarin use 

(ever/never), which may serve as proxy for antiphospholipid syndrome (APS). We evaluated 

baseline CVD comorbidities using validated ICD-9 and/or Current Procedural Terminology 

(CPT) and/or Diagnosis Related Group (DRG) codes for hypertension, hyperlipidemia, 

diabetes mellitus, smoking, obesity, acute MI, old MI, angina, percutaneous coronary 

intervention (PCI), coronary atherosclerosis, and coronary artery bypass graft 

(Supplementary Table 1) (30–33).

Statistical Analysis:

We calculated unadjusted CVD incidence rates (IRs) and incidence rate ratios (IRRs) overall 

and by race/ethnicity for SLE per 1,000 person-years, with 95% confidence intervals (95% 

CIs). To investigate contributions of different sets of factors, we fit three multivariable Cox 

sub-distribution proportional hazards models, calculating cause-specific risk while 

accounting for the competing risk of death (34). In each of our models (A-C), while 

accounting for death as a competing risk, we estimated hazard ratios (HR) for each outcome 

by race/ethnicity among SLE and LN patients. Model A included age (continuous) and sex. 

Model B added sociodemographic variables and SLE-related risk factors to model B, 

including SLE-specific risk adjustment index, glucocorticoid use, and LN. Finally, Model C 

added cardiac-specific risk comorbidities to model B including history of hypertension, 

smoking, hyperlipidemia, diabetes mellitus, and obesity. We tested the proportional hazards 

assumption, using Kaplan-Meier curves as well as time-varying covariates by race/ethnicity, 

for the variables of interest, and observed no significant deviations in our models.

We performed four sensitivity analyses: First, we only included primary discharge diagnosis 

codes for all outcomes. Second, we excluded patients with a history of CVD (PCI, CABG, 

coronary atherosclerosis, acute MI, heart failure, stroke, or ‘past MI’) at baseline. Third, we 

separately examined risks among Hispanics who self-reported ≥1 race and those who only 

reported Hispanic ethnicity. Lastly, we examined the effect of additional adjustment of 

baseline warfarin use on our final models for CVD, MI, and stroke.

All statistical analyses were conducted using SAS version 9.3. Data were obtained from 

Centers for Medicare and Medicaid Services (CMS) through an approved Data Use 

Agreement and presented in accordance with CMS policies (cell sizes <11 were suppressed). 

The Partners Institutional Review Board approved all aspects of this study.

Results

We included 65,788 cases of prevalent SLE from 2000–2010. Baseline characteristics are 

shown in Table 1. The mean (± SD) age was 40.8 (± 12.1) years; 93.1% were female and the 

largest proportion resided in the South (40%). Racial/ethnic breakdown was: 42% Black, 

38% White, 16% Hispanic, 3% Asian, 1% American Indian/Alaska Natives. Black SLE 

patients had a higher prevalence of hypertension and heart failure than all other race/

ethnicities. Compared to Whites, Hispanics had lower baseline rates of angina, coronary 

atherosclerosis, stroke, MI, smoking, heart failure, obesity, CABG, and PCI, but similar rates 

of diabetes and hypertension. Asians had the lowest prevalence of coronary atherosclerosis, 

diabetes, hypertension, obesity, stroke, and smoking, but had the highest proportion of lupus 
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nephritis and rates of mean glucocorticoid use >5 mg/day, compared to all other race/

ethnicities. The prevalence of DM, obesity, and MI at index date was highest among 

American Indian/Alaska Natives compared to other race/ethnicities. The SLE risk 

adjustment index was highest among Blacks and lowest among Hispanics and Asians.

Mean follow-up was 3.8 ± 3.1 years and there were 2,259 first CVD events, including 901 

hospitalized MIs and 1,441 hospitalized strokes (and 83 events with both MI and stroke). 

Among all SLE patients, the annual CVD event IR per 1,000 person-years was 9.31 (95%CI 

8.93–9.70). Annual rates of MI were 3.65 (95%CI 3.42–3.90) and 5.88 (95%CI 5.58–6.19) 

for stroke. Blacks had the highest rate of CVD events (IR 10.57 [95%CI 9.96–11.22]) 

whereas Asians had the lowest CVD event rate (IR 6.63 [95%CI 4.97–8.85]). Compared to 

Whites, Blacks (IRR 1.18 [95%CI 1.13–1.23]) had increased CVD event rates, whereas 

CVD event rates were lower among Hispanics (IRR 0.84 [95%CI 0.79–0.90]) and Asians 

(IRR 0.75 [95% CI 0.65–0.86]).

After multivariable adjustment for sociodemographic factors, as well as SLE- and CVD-

specific factors, and accounting for the competing risk of death, racial/ethnic variation in 

CVD event risks among Black SLE patients persisted. The multivariable hazard ratios (HR) 

from models A-C for the primary outcome of CVD, in addition to CVD components of MI 

and stroke separately, are shown in Table 3. Among SLE patients overall, in age- and sex-

adjusted models, Blacks with SLE had a significantly increased risk of CVD (HR 1.31 

[95%CI 1.19–1.43]); however, this risk was slightly attenuated after sequential adjustment 

for sociodemographic factors, SLE- and CVD- comorbidities (HR 1.14 [95%CI 1.03–1.26]). 

After adjustment, no significant association with CVD risk was demonstrated among 

Hispanics (HR 0.93 [95%CI 0.81–1.07], Asians (HR 0.78 [95%CI 0.58–1.06], or American 

Indian/Alaska Natives (HR 1.04 [95%CI 0.70–1.56]) compared to Whites.

Secondary outcomes: MI and stroke

When evaluating the secondary outcomes of MI and stroke separately (Table 3), no 

significant elevation in MI risk was demonstrated among Blacks compared to Whites (HR 

0.97 [95%CI 0.83–1.12]). However, among Hispanics compared to Whites, MI risk was 

significantly reduced after age- and sex-adjustment (HR 0.65 [95%CI 0.51–0.81]) and 

persisted after additional adjustment for sociodemographic factors, and SLE and CVD-

comorbidities (HR 0.61 [95%CI 0.48–0.77]). Similarly, MI risk was significantly reduced 

among Asians compared to Whites (HR 0.57 [95% CI 0.34–0.96]) after multivariable 

adjustment.

Elevated stroke risk was found among Blacks (HR 1.48 [95%CI 1.31–1.66] and Hispanics 

(HR 1.25 [95% CI 1.07–1.46]) compared to Whites in age- and sex-adjusted models. This 

elevated risk remained significant after multivariable adjustment for sociodemographic 

factors, SLE and CVD-comorbidities among Blacks (HR 1.31 [95%CI 1.15–1.49]) and 

Hispanics (HR 1.22 [95% CI 1.03–1.44]). No association was demonstrated among Asians 

or American Indian/Alaska Natives with SLE for stroke risk.
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Lupus Nephritis Subgroup

Patients with LN (n=13,966, 21.2%) comprised a younger subset, mean age 37.6 (± 12.5) 

years, with higher prevalence of many baseline CVD risk factors, including angina, coronary 

atherosclerosis, diabetes, hyperlipidemia, hypertension, stroke, heart failure, MI, PCI and 

CABG. LN patients also had increased use of warfarin and higher mean daily glucocorticoid 

doses compared to the overall SLE group. Furthermore, the SLE risk adjustment index was 

nearly two-fold higher among LN patients compared to that among all prevalent SLE cases 

(3.83 [±3.29] versus 1.64 [±2.59]). Among patients with LN, annual CVD event rates per 

1,000 years were higher than the SLE cohort overall (IR 13.89 [95%CI 12.83–15.04) and 

also by race/ethnicity (data not shown).

No significant association was demonstrated for CVD risk by race/ethnicity in age- and sex- 

or multivariable-adjusted models among the LN subgroup. Hispanics with LN had a 

significant reduction in MI risk after age- and sex-adjustment (HR 0.61 [95%CI 0.40–0.93]) 

compared to Whites, however this was no longer significant after multivariable adjustment 

(HR 0.66 [95%CI 0.43–1.03]). In age- and sex- adjusted models, Hispanics also had a 

significantly elevated risk of stroke (HR 1.46 [95% CI 1.06–2.02]), which remained elevated 

but no longer significant after multivariable adjustment (HR 1.41 [95% CI 1.00–1.99]). 

Asians also had a potentially reduced MI risk (HR 0.47 [95%CI 0.21–1.08], whereas Blacks 

had a potentially increased risk of stroke (HR 1.21 [95% CI 0.92–1.57]) after age-and sex-

adjustment, although these findings were not significant.

Sensitivity Analyses

In a sensitivity analysis restricting to primary discharge diagnoses, results remained 

consistent with the main analysis: after multivariable adjustment, MI risk among SLE 

patients remained significantly lower among Hispanics (HR 0.61 [95%CI 0.47–0.80) and 

was lower, although not significantly, among Asians (HR 0.61 [95% CI 0.35–1.06]). Risk of 

stroke remained significantly increased among Blacks (HR 1.32 [95%CI 1.15–1.51]) and 

Hispanics (HR 1.23 [95% CI 1.04–1.47] compared to Whites.

After excluding SLE patients with baseline CVD, MI risk was similarly significantly lower 

among Hispanics (HR 0.62 [95%CI 0.46–0.84) and not significantly among Asians (HR 

0.59 [95% CI 0.31–1.12]) and stroke risk was increased among Blacks (HR 1.40 [95%CI 

1.18–1.66] and Hispanics (HR 1.32 [95% CI 1.07–1.63]) compared to Whites after 

multivariable adjustment.

In a sensitivity analysis separately examining Hispanics reporting ≥1 race from those only 

reporting Hispanic ethnicity, we found similar results to our main analysis. MI risk was 

reduced among Hispanics reporting ≥1 race (HR 0.43 [95% CI 0.25–0.71] and those only 

reporting Hispanic ethnicity (HR 0.68 [95% CI 0.52–0.87]) compared to Whites. Hispanics 

in both groups also had increased risk of stroke (HR of 1.34 [95% CI 1.00–1.80] among 

Hispanics reporting ≥1 race and HR 1.19 [95% CI 0.99–1.42] among Hispanics reporting 

ethnicity only).

We also evaluated the role of warfarin use on CVD risk. During baseline, prevalence of 

warfarin use was 6.9% in SLE overall, with similar rates by race/ethnicity. Additional 
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adjustment for warfarin use yielded unchanged results compared to our final model (Model 

C) for the outcomes of CVD, MI, or stroke among SLE patients by race/ethnicity (data not 

shown).

Discussion

Within a cohort of >65,000 racially, ethnically- and geographically-diverse SLE patients 

from the 29 most populated U.S. states, we observed marked racial/ethnic variation in CVD 

event rates and relative risks. Blacks had a 14% increased CVD risk. We also found reduced 

MI risk among Hispanics by 39% and Asians by 43%, compared to White SLE patients. 

Risk of stroke was increased by 31% among Blacks and 22% among Hispanics with SLE, 

compared to Whites. Sequential adjustment for sociodemographic factors, SLE and CVD 

comorbidities attenuated the increased stroke risk among Blacks, suggesting that these 

factors may explain some of this excess risk. In a sensitivity analysis excluding those with 

prior CVD events during baseline, similar racial and ethnic disparities in outcomes related to 

Hispanics, Asians and Blacks compared to Whites were observed, suggesting that history of 

prior CVD does not alter subsequent CVD event risk.

The demonstration of substantially reduced MI risks in Hispanics and Asians compared to 

White SLE patients is novel. SLE has been reported to be more prevalent, more severe, and 

to result in more end-organ damage in Hispanics and Asians compared to White patients 

(35, 36). However, we have previously reported a 52% and 41% lower adjusted all-cause 

mortality risk among Hispanic and Asian patients compared to Whites within this Medicaid 

SLE cohort (8). The current results suggest a similar “Hispanic and Asian paradox” for 

reduced MI risk, possibly contributing to the lower mortality risk. Hispanics in the general 

U.S. population have a high prevalence of many CVD risk factors, including hypertension, 

diabetes, physical inactivity, obesity, and metabolic syndrome (37). Nonetheless, 

paradoxically lower rates of coronary death, vascular death and total mortality have been 

demonstrated among Hispanics vs. non-Hispanics in the general population (37, 38).

CVD risk is less well-characterized among Asians in the U.S. National prevalence rates for 

coronary heart disease among Asian adults are lower compared to non-Hispanic Whites 

(2.9% versus 6.5%)(39). Although Asians are shown to have similar rates of classical CVD 

risk factors compared to Whites overall, this risk can vary substantially by subgroup (40). 

Furthermore, studies examining CVD risk among aggregate Asians versus Whites have 

typically demonstrated no association, largely thought to be due to varied risks among Asian 

subgroups (41).

Possible explanations for the observed reduced MI risk among Hispanics and Asians 

includes incomplete ascertainment of MI events as immigrants may return to their countries 

of origin during illness or at end of life, and thus are not captured in claims data, potentially 

leading to under-ascertainment of adverse outcomes (42). However, we previously 

investigated this possibility and did not demonstrate the existence of differential loss to 

follow-up among Hispanics or Asians in our SLE Medicaid cohort (8). Additionally, 

immigrants who do not “acculturate” may follow a healthier lifestyle than U.S. Whites, with 

healthier diets and less smoking (43). Hispanics and Asians in our cohort were slightly 
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younger and had lower SLE risk index (SLE severity indicator) than White or Black 

patients, but adjustment for these and other CVD risk factors did not influence the reduced 

MI risk observed. Despite having the highest proportion of LN and use of moderate-to-high 

dose glucocorticoids, Asians still had reduced MI risk in age- and sex-adjusted models. 

Additionally, although Asians and Hispanics had lower rates of CVD risk factors compared 

to Whites, adjustment for these factors did not account for the reduced risk. Claims data do 

not contain granular data such as smoking duration/intensity, systolic blood pressure, 

cholesterol levels, or hemoglobin a1c values, which may all be potential contributors to 

CVD risk. The observed “paradox” may be the result of complex interactions between 

environmental, cultural, socioeconomic, psychosocial, genetic and other clinical factors. 

Further studies, possibly with more clinical and sociodemographic data are needed to delve 

deeper into this question.

Furthermore, our finding of elevated stroke risk among Black and Hispanic SLE patients is 

consistent with the known increased stroke burden among Blacks and Hispanics in the U.S. 

general population (44). Although Blacks with SLE are shown to have increased CVD event 

risks (defined as a composite of MI, angina, and/or cardiac procedures) compared to White 

SLE patients (17), in the current study Blacks did not have an elevated MI risk, but did have 

a 31% increased stroke risk vs. Whites. The reasons for these discrepant findings are not 

clear. In our cohort, Black patients had higher SLE risk indices, more hypertension and a 

higher proportion with LN. However, Hispanics had similar rates of hypertension to Whites 

but a higher proportion with LN. Additionally, stroke risks remained unchanged despite 

adjustment for warfarin use; however, given that warfarin prevalence was lower than 

reported rates of APS in SLE (45), warfarin may not be an accurate APS surrogate in this 

population. Results of laboratory testing for antiphospholipid antibodies and effective 

anticoagulation would be more informative, but are unavailable in claims. Thus, while it is 

impossible to determine the biologic basis of these differences from an administrative cohort 

such as MAX, possible explanations include residual effects of hypertension or racial 

differences in the nature and severity of SLE that are not fully captured by the covariates 

included in the adjusted models.

A main strength of this study is the use of more than a decade of data on over 43,000 SLE 

patients. Data concerning sociodemographic factors, SLE- and CVD-specific comorbidities 

were available in administrative claims. We fit several models to adjust for potential 

confounders and mediators that might contribute to increased CVD risk among SLE 

patients, while accounting for the competing risk of death. As diagnostic claims for CVD 

events may cause an underestimation of event rates (46), we used primary and secondary 

codes in our primary analysis. We also performed sensitivity analyses, which demonstrated 

even stronger associations for race/ethnicity and CVD risk after excluding participants with 

baseline CVD history. Furthermore, in an additional sensitivity analysis, we demonstrated 

that CVD risk among Hispanics reporting other races was similar to Hispanics without 

additional race data, confirming the robustness of our main results. Additionally, we applied 

the previously validated SLE risk adjustment index to the Medicaid population to capture 

SLE severity and SLE-related comorbidities. Finally, our estimates of SLE prevalence 

among Black women are similar to those published for Centers for Disease Control and 
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Prevention-funded epidemiology projects in Michigan and Georgia, providing external 

validation of our methods (8, 47, 48).

There are limitations inherent in utilizing Medicaid data for the study of SLE outcomes by 

race/ethnicity, including use of an administrative case definition to identify prevalent SLE, 

potential misclassification of race/ethnicity, in addition to the inability to examine risks 

among those over age 65 given dual enrollment in Medicare which was not part of this 

dataset (8). By requiring 12 months of continuous enrollment prior to index date, we 

reduced the study sample size somewhat. Although adequate to detect associations in the 

SLE cohort, the analysis may have been underpowered to detect significant associations in 

the LN subgroup. Body mass index, physical exercise, diet and lifestyle behaviors—which 

are related to CVD risk—are not adequately captured in administrative data. Moreover, the 

self-reported U.S. “Hispanic” and “Asian” populations are heterogeneous ethnic groups and 

genetically admixed populations, and the current data do not include country of origin, 

genetic ancestry information, or sociocultural experience.

Furthermore, although Medicaid patients may be more ill than privately insured patients in 

the U.S., we do not suspect that we disproportionately included severe SLE cases. Although 

we cannot directly measure SLE-related damage or activity in claims data, patients with LN, 

who typically have more aggressive SLE, comprised 21% of our SLE cohort. The SLE-

specific risk adjustment index, a proxy for SLE severity, was low for SLE overall and by 

race/ethnicity. Use of a prevalent SLE cohort also limited the ability to investigate the effect 

of SLE duration or cumulative exposure to glucocorticoids. Additionally, we were not able 

to account for CVD events without hospitalization. Finally, as Medicaid provides health care 

coverage for low-income U.S. populations, our results may not be generalizable to higher 

socioeconomic status groups; however, they certainly pertain to a large proportion of the 

U.S. population. Based on our estimate of approximately 55,500 prevalent adult SLE cases 

in Medicaid in 2010 among an estimated 161,000 to 322,000 total adult SLE cases in the 

U.S. (49), Medicaid in 2010 covered approximately 17–35% of the U.S. SLE population. 

(The Medicaid program in 2010 included approximately 22% of the U.S. population (50)).

In conclusion, marked racial/ethnic variation in CVD event rates and risks was uncovered 

within a large cohort of racially/ethnically diverse, low-income SLE patients at high risk for 

adverse outcomes. Compared to White SLE patients, Blacks and Hispanics had an elevated 

risk of stroke whereas the risk of MI was reduced among Hispanics and Asians despite 

adjustment for sociodemographics, SLE- and CVD- specific risk factors, in addition to 

accounting for the competing risk of death. Future research on SLE among racial/ethnic 

groups should consider the role of diversity in genetic factors, biomarkers, lifestyle and 

physical activity, other thrombotic risk factors, and socioeconomics among various 

subpopulations and evaluate potential gene-environment interactions in relation to CVD risk. 

Improved understanding of race/ethnicity-specific rates and risks of CVD events could allow 

improved prevention strategies, including risk stratification and earlier diagnosis and 

management of CVD risk.
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Supplementary Material

Refer to Web version on PubMed Central for supplementary material.

Acknowledgments

Grant Support: Research reported in this publication was supported by the National Institute of Arthritis and 
Musculoskeletal and Skin Diseases under Award numbers K24 AR066109, K24 AR055989, R01 AR057327, P60 
AR047782. Dr. Barbhaiya and Dr. Feldman are supported by awards from the Rheumatology Research Foundation. 
The funders had no role in study design, data collection, analysis, decision to publish, or preparation of the 
manuscript. The content is solely the responsibility of the authors and does not necessarily represent the views of 
the National Institutes of Health.

References

1. Burgos PI, McGwin G, Jr, Pons-Estel GJ, Reveille JD, Alarcón GS, Vilá LM. US patients of 
Hispanic and African ancestry develop lupus nephritis early in the disease course: data from 
LUMINA, a multiethnic US cohort (LUMINA LXXIV). Ann Rheum Dis. 2011;70(2):393–4. 
[PubMed: 20627945] 

2. McCarty DJ, Manzi S, Medsger TA, Jr., Ramsey-Goldman R, LaPorte RE, Kwoh CK. Incidence of 
systemic lupus erythematosus. Race and gender differences. Arthritis Rheum. 1995;38(9):1260–70. 
[PubMed: 7575721] 

3. Cooper GS, Parks CG, Treadwell EL, St Clair EW, Gilkeson GS, Cohen PL, et al. Differences by 
race, sex and age in the clinical and immunologic features of recently diagnosed systemic lupus 
erythematosus patients in the southeastern United States. Lupus. 2002;11(3):161–7. [PubMed: 
11999880] 

4. Johnson SR, Urowitz MB, Ibanez D, Gladman DD. Ethnic variation in disease patterns and health 
outcomes in systemic lupus erythematosus. J Rheumatol. 2006;33(10):1990–5. [PubMed: 
16924690] 

5. Feldman CH, Hiraki LT, Liu J, Fischer MA, Solomon DH, Alarcon GS, et al. Epidemiology and 
sociodemographics of systemic lupus erythematosus and lupus nephritis among US adults with 
Medicaid coverage, 2000–2004. Arthritis Rheum. 2013;65(3):753–63. [PubMed: 23203603] 

6. Alarcón GS, Calvo-Alén J, McGwin G, Jr, Uribe AG, Toloza SM, Roseman JM, et al. Systemic 
lupus erythematosus in a multiethnic cohort: LUMINA XXXV. Predictive factors of high disease 
activity over time. Ann Rheum Dis. 2006;65(9):1168–74. [PubMed: 16905579] 

7. Costenbader KH, Desai A, Alarcon GS, Hiraki LT, Shaykevich T, Brookhart MA, et al. Trends in the 
incidence, demographics, and outcomes of end-stage renal disease due to lupus nephritis in the US 
from 1995 to 2006. Arthritis Rheum. 2011;63(6):1681–8. [PubMed: 21445962] 

8. Gomez-Puerta JA, Barbhaiya M, Guan H, Feldman CH, Alarcon GS, Costenbader KH. Racial/
Ethnic variation in all-cause mortality among United States Medicaid recipients with systemic lupus 
erythematosus: a Hispanic and asian paradox. Arthritis Rheum. 2015;67(3):752–60.

9. Manzi S, Meilahn EN, Rairie JE, Conte CG, Medsger TA, Jr, Jansen McWilliams, et al. Age-specific 
incidence rates of myocardial infarction and angina in women with systemic lupus erythematosus: 
comparison with the Framingham Study. Am J Epidemiol. 1997;145(5):408–15. [PubMed: 
9048514] 

10. Ward MM. Premature morbidity from cardiovascular and cerebrovascular diseases in women with 
systemic lupus erythematosus. Arthritis Rheum. 1999;42(2):338–46. [PubMed: 10025929] 

11. Anderson E, Nietert PJ, Kamen DL, Gilkeson GS. Ethnic disparities among patients with systemic 
lupus erythematosus in South Carolina. J Rheumatol. 2008;35(5):819–25. [PubMed: 18381790] 

12. Fischer LM, Schlienger RG, Matter C, Jick H, Meier CR. Effect of rheumatoid arthritis or systemic 
lupus erythematosus on the risk of first-time acute myocardial infarction. Am J Cardiol. 
2004;93(2):198–200. [PubMed: 14715346] 

13. Hak AE, Karlson EW, Feskanich D, Stampfer MJ, Costenbader KH. Systemic lupus erythematosus 
and the risk of cardiovascular disease: results from the Nurses’ Health Study. Arthritis Rheum. 
2009;61(10):1396–402. [PubMed: 19790130] 

Barbhaiya et al. Page 10

Arthritis Rheumatol. Author manuscript; available in PMC 2018 September 18.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



14. Mok CC, Ho LY, To CH. Annual incidence and standardized incidence ratio of cerebrovascular 
accidents in patients with systemic lupus erythematosus. Scand J Rheumatol. 2009;38(5):362–8. 
[PubMed: 19296403] 

15. Schoenfeld SR, Kasturi S, Costenbader KH. The epidemiology of atherosclerotic cardiovascular 
disease among patients with SLE: A systematic review. Semin Arthritis Rheum. 2013;43(1):77–95. 
[PubMed: 23422269] 

16. Esdaile JM, Abrahamowicz M, Grodzicky T, Li Y, Panaritis C, du Berger R, et al. Traditional 
Framingham risk factors fail to fully account for accelerated atherosclerosis in systemic lupus 
erythematosus. Arthritis Rheum. 2001;44(10):2331–7. [PubMed: 11665973] 

17. Scalzi LV, Hollenbeak CS, Wang L. Racial disparities in age at time of cardiovascular events and 
cardiovascular-related death in patients with systemic lupus erythematosus. Arthritis Rheum. 
2010;62(9):2767–75. [PubMed: 20506536] 

18. Gómez-Puerta JA, Feldman CH, Alarcón GS, Guan H, Winkelmayer WC, Costenbader KH. Racial 
and Ethnic Differences in Mortality and Cardiovascular Events Among Patients With End-Stage 
Renal Disease Due to Lupus Nephritis. Arthritis Care Res. 2015;67(10):1453–62.

19. Danila MI, Pons-Estel GJ, Zhang J, Vila LM, Reveille JD, Alarcon GS. Renal damage is the most 
important predictor of mortality within the damage index: data from LUMINA LXIV, a 
multiethnic US cohort. Rheumatology (Oxford). 2009;48(5):542–5. [PubMed: 19233884] 

20. Gómez-Puerta JA, Waikar SS, Solomon DH, Liu J, Alarcón GS, Winkelmayer WC, Costenbader 
KH. Erythropoiesis-Stimulating Agent Use among Patients with End-Stage Renal Disease due to 
Lupus Nephritis. J Clin Cell Immunol. 2013;4(6):179. [PubMed: 24672742] 

21. Feldman CH, Marty FM, Winkelmayer WC, Guan H, Franklin JM, Solomon DH, et al. 
Comparative Rates of Serious Infections among Patients with Systemic Lupus Erythematosus 
Receiving Immunosuppressive Medications. Arthritis Rheumatol. 2017 2;69(2):387–397 
[PubMed: 27589220] 

22. Chibnik LB, Massarotti EM, Costenbader KH. Identification and validation of lupus nephritis cases 
using administrative data. Lupus. 2010;19(6):741–3. [PubMed: 20179167] 

23. Chronic Condition Data Warehouse: Medicaid enrollment by race, 1999–2007. (URL: http://
www.ccwdata.org/summary-statistics/demographics/index.htm). Ocrober 10, 2016.

24. Chen J, Hsieh AF, Dharmarajan K, Masoudi FA, Krumholz HM. National trends in heart failure 
hospitalization after acute myocardial infarction for Medicare beneficiaries: 1998–2010. 
Circulation. 2013;128(24):2577–84. [PubMed: 24190958] 

25. Kiyota Y, Schneeweiss S, Glynn RJ, Cannuscio CC, Avorn J, Solomon DH. Accuracy of Medicare 
claims-based diagnosis of acute myocardial infarction: estimating positive predictive value on the 
basis of review of hospital records. Am Heart J. 2004;148(1):99–104. [PubMed: 15215798] 

26. Varas-Lorenzo C, Castellsague J, Stang MR, Tomas L, Aguado J, Perez-Gutthann S. Positive 
predictive value of ICD-9 codes 410 and 411 in the identification of cases of acute coronary 
syndromes in the Saskatchewan Hospital automated database. Pharmacoepidemiol Drug Saf. 
2008;17(8):842–52. [PubMed: 18498081] 

27. Kumamaru H, Judd SE, Curtis JR, Ramachandran R, Hardy NC, Rhodes JD, et al. Validity of 
claims-based stroke algorithms in contemporary Medicare data: reasons for geographic and racial 
differences in stroke (REGARDS) study linked with Medicare claims. Circ Cardiovasc Qual 
Outcomes. 2014;7(4):611–9. [PubMed: 24963021] 

28. Ward MM. Socioeconomic status and the incidence of ESRD. Am J Kidney Dis. 2008;51(4):563–
72. [PubMed: 18371532] 

29. Ward MM. Development and testing of a systemic lupus-specific risk adjustment index for in-
hospital mortality. J Rheumatol. 2000;27(6):1408–13. [PubMed: 10852262] 

30. Brennan JM, Peterson ED, Messenger JC, Rumsfeld JS, Weintraub WS, Anstrom KJ, et al. Linking 
the National Cardiovascular Data Registry CathPCI Registry with Medicare claims data: validation 
of a longitudinal cohort of elderly patients undergoing cardiac catheterization. Circ Cardiovasc 
Qual Outcomes. 2012;5(1):134–40. [PubMed: 22253370] 

31. Wiley LK, Shah A, Xu H, Bush WS. ICD-9 tobacco use codes are effective identifiers of smoking 
status. J Am Med Inform Assoc. 2013;20:652–8. [PubMed: 23396545] 

Barbhaiya et al. Page 11

Arthritis Rheumatol. Author manuscript; available in PMC 2018 September 18.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

http://www.ccwdata.org/summary-statistics/demographics/index.htm
http://www.ccwdata.org/summary-statistics/demographics/index.htm


32. Liao KP, Liu J, Lu B, Solomon DH, Kim SC. Association between lipid levels and major adverse 
cardiovascular events in rheumatoid arthritis compared to non-rheumatoid arthritis patients. 
Arthritis Rheum. 2015;67(8):2004–10.

33. Birman-Deych E, Waterman AD, Yan Y, Nilasena DS, Radford MJ, Gage BF. Accuracy of ICD-9-
CM codes for identifying cardiovascular and stroke risk factors. Med Care. 2005;43(5):480–5. 
[PubMed: 15838413] 

34. Fine J, Gray RJ. A proportional hazards model for the subdistribution of a competing risk. J Am 
Stat Assoc. 1999;94:496–509.

35. Alarcon GS, Bastian HM, Beasley TM, Roseman JM, Tan FK, Fessler BJ, et al. Systemic lupus 
erythematosus in a multi-ethnic cohort (LUMINA) XXXII: [corrected] contributions of admixture 
and socioeconomic status to renal involvement. Lupus. 2006;15(1):26–31. [PubMed: 16482742] 

36. Mok MY, Li WL. Do Asian patients have worse lupus? Lupus. 2010;19(12):1384–90. [PubMed: 
20947546] 

37. Rodriguez CJ, Allison M, Daviglus ML, Isasi CR, Keller C, Leira EC, et al. Status of 
cardiovascular disease and stroke in Hispanics/Latinos in the United States: a science advisory 
from the American Heart Association. Circulation. 2014;130(7):593–625. [PubMed: 25098323] 

38. Minino A Death in the United States, 2011. Available at http://www.cdc.gov/nchs/data/databriefs/
db115.pdf September 11, 2016:20131–8.

39. Pleis JR, Lucas JW, Ward BW. Summary health statistics for U.S. adults: National Health 
Interview Survey, 2008. Vital and health statistics Series 10, Data from the National Health Survey. 
2009(242):1–157.

40. Palaniappan LP, Araneta MR, Assimes TL, Barrett-Connor EL, Carnethon MR, Criqui MH, et al. 
Call to action: cardiovascular disease in Asian Americans: a science advisory from the American 
Heart Association. Circulation. 2010;122(12):1242–52. [PubMed: 20733105] 

41. Holland AT, Wong EC, Lauderdale DS, Palaniappan LP. Spectrum of cardiovascular diseases in 
Asian-American racial/ethnic subgroups. Ann Epidemiol. 2011;21(8):608–14. [PubMed: 
21737048] 

42. Abraido-Lanza AF, Dohrenwend BP, Ng-Mak DS, Turner JB. The Latino mortality paradox: a test 
of the “salmon bias” and healthy migrant hypotheses. Am J Public Health. 1999;89(10):1543–8. 
[PubMed: 10511837] 

43. Lopez-Jimenez F, Lavie CJ. Hispanics and cardiovascular health and the “Hispanic Paradox”: what 
is known and what needs to be discovered? Prog Cardiovasc Dis. 2014;57(3):227–9. [PubMed: 
25269065] 

44. Cruz-Flores S, Rabinstein A, Biller J, Elkind MS, Griffith P, Gorelick PB, et al. Racial-ethnic 
disparities in stroke care: the American experience: a statement for healthcare professionals from 
the American Heart Association/American Stroke Association. Stroke. 2011;42(7):2091–116. 
[PubMed: 21617147] 

45. Pons-Estel GJ, Andreoli L, Scanzi F, Cervera R, Tincani A. The antiphospholipid syndrome in 
patients with systemic lupus erythematosus. J Autoimmun. 2017;76:10–20. [PubMed: 27776934] 

46. Psaty BM, Delaney JA, Arnold AM, Curtis LH, Fitzpatrick AL, Heckbert SR, et al. Study of 
Cardiovascular Health Outcomes in the Era of Claims Data: The Cardiovascular Health Study. 
Circulation. 2016;133(2):156–64. [PubMed: 26538580] 

47. Lim SS, Bayakly AR, Helmick CG, Gordon C, Easley KA, Drenkard C. The incidence and 
prevalence of systemic lupus erythematosus, 2002–2004: The Georgia Lupus Registry. Arthritis 
Rheum. 2014;66(2):357–68.

48. Somers EC, Marder W, Cagnoli P, Lewis EE, DeGuire P, Gordon C, et al. Population-based 
incidence and prevalence of systemic lupus erythematosus: the Michigan Lupus Epidemiology and 
Surveillance program. Arthritis Rheum. 2014;66(2):369–78.

49. Helmick CG, Felson DT, Lawrence RC, Gabriel S, Hirsch R, Kwoh CK, et al. Estimates of the 
prevalence of arthritis and other rheumatic conditions in the United States. Part I. Arthritis Rheum. 
2008;58(1):15–25. [PubMed: 18163481] 

50. Centers for Medicare & Medicaid Services, CMS Statistics Reference Booklet: 2014 Edition 
(URL: https://www.cms.gov/Research-Statistics-Data-and-Systems/Statistics-Trends-and-Reports/
CMS-Statistics-Reference-Booklet/Downloads/CMS_Stats_2014_final.pdf). January 21, 2017.

Barbhaiya et al. Page 12

Arthritis Rheumatol. Author manuscript; available in PMC 2018 September 18.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

http://www.cdc.gov/nchs/data/databriefs/db115.pdf
http://www.cdc.gov/nchs/data/databriefs/db115.pdf
https://www.cms.gov/Research-Statistics-Data-and-Systems/Statistics-Trends-and-Reports/CMS-Statistics-Reference-Booklet/Downloads/CMS_Stats_2014_final.pdf
https://www.cms.gov/Research-Statistics-Data-and-Systems/Statistics-Trends-and-Reports/CMS-Statistics-Reference-Booklet/Downloads/CMS_Stats_2014_final.pdf


A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Barbhaiya et al. Page 13

Ta
b

le
 1

.

B
as

el
in

e 
C

ha
ra

ct
er

is
tic

s 
am

on
g 

65
,7

88
 P

at
ie

nt
s 

w
ith

 S
ys

te
m

ic
 L

up
us

 E
ry

th
em

at
os

us
 (

SL
E

) 
en

ro
lle

d 
in

 M
ed

ic
ai

d 
in

 th
e 

29
 m

os
t p

op
ul

at
ed

 U
.S

. S
ta

te
s,

 

20
00

–2
01

0

W
hi

te
B

la
ck

H
is

pa
ni

c
A

si
an

A
m

er
ic

an
 I

nd
ia

n/
A

la
sk

a 
N

at
iv

e

To
ta

l n
um

be
r 

of
 p

at
ie

nt
s 

(N
, %

)
25

,2
04

 (
38

.3
1)

27
,4

70
 (

41
.7

6)
10

,5
62

 (
16

.0
5)

1,
82

7 
(2

.7
8)

72
5 

(1
.1

0)

F
em

al
e 

(N
, %

)
23

,4
01

 (
92

.8
5)

25
,6

43
 (

93
.3

5)
9,

84
6 

(9
3.

22
)

1,
66

3 
(9

1.
02

)
66

8 
(9

2.
14

)

A
ge

, y
ea

rs
 (

M
ea

n,
 S

D
)

42
.7

 (
11

.9
8)

39
.7

0 
(1

1.
79

)
39

.2
4 

(1
2.

30
)

39
.1

2 
(1

2.
72

)
41

.9
 (

11
.8

3)

R
es

id
en

ti
al

 R
eg

io
n 

(N
, %

)

 
 

 
M

id
w

es
t

6,
23

8 
(2

4.
75

)
6,

06
0 

(2
2.

06
)

70
1 

(6
.6

4)
14

2 
(7

.7
7)

89
 (

12
.2

8)

 
 

 
N

or
th

ea
st

5,
15

1 
(2

0.
44

)
4.

70
4 

(1
7.

12
)

2,
84

8 
(2

6.
96

)
44

0 
(2

4.
08

)
74

 (
10

.2
1)

 
 

 
So

ut
h

8,
87

4 
(3

5.
21

)
14

,1
26

 (
51

.4
2)

2,
55

5 
(2

4.
19

)
19

7 
(1

0.
78

)
27

1 
(3

7.
38

)

 
 

 
W

es
t

4,
94

1 
(1

9.
60

)
2,

58
0 

(9
.3

9)
4,

45
8 

(4
2.

21
)

1,
04

8 
(5

7.
36

)
29

1 
(4

0.
14

)

C
om

or
bi

di
ti

es
 (

N
, %

)*

 
 

 
P

re
vi

ou
s 

A
ng

in
a

1,
20

3 
(4

.7
7)

1,
12

2 
(4

.0
8)

39
8 

(3
.7

7)
47

 (
2.

57
)

15
 (

2.
07

)

 
 

 
P

re
vi

ou
s 

C
A

B
G

88
 (

0.
35

)
85

 (
0.

31
)

31
 (

0.
29

)
--

--

 
 

 
P

re
vi

ou
s 

C
V

A
1,

52
5 

(6
.0

5)
1,

66
8 

(6
.0

7)
41

4 
(3

.9
2)

63
 (

3.
45

)
37

 (
5.

10
)

 
 

 
C

or
on

ar
y 

at
he

ro
sc

le
ro

si
s

2,
05

6 
(8

.1
6)

1,
82

4 
(6

.6
4)

39
1 

(5
.8

1)
80

 (
4.

38
)

40
 (

5.
52

)

 
 

 
P

re
vi

ou
s 

M
I

71
6 

(2
.8

4)
74

2 
(2

.7
0)

15
7 

(1
.4

9)
34

 (
1.

86
)

25
 (

3.
45

)

 
 

 
P

re
vi

ou
s 

P
C

I
21

1 
(0

.8
4)

16
0 

(0
.5

8)
49

 (
0.

46
)

--
--

 
 

 
D

ia
be

te
s 

m
el

lit
us

3,
74

8 
(1

4.
87

)
4,

22
9 

(1
5.

39
)

1,
56

6 
(1

4.
83

)
20

3 
(1

1.
11

)
14

1 
(1

9.
45

)

 
 

 
H

ea
rt

 f
ai

lu
re

1,
84

9 
(7

.3
4)

2,
98

8 
(1

0.
88

)
64

4 
(6

.1
0)

13
3 

(7
.2

8)
44

 (
6.

07
)

 
 

 
H

yp
er

te
ns

io
n

8,
65

8 
(3

4.
35

)
13

,3
09

 (
48

.4
5)

3,
44

4 
(3

2.
61

)
56

9 
(3

1.
14

)
23

6 
(3

2.
55

)

 
 

 
H

yp
er

lip
id

em
ia

4,
24

1 
(1

6.
83

)
3,

10
2 

(1
1.

29
)

1,
49

8 
(1

4.
18

)
25

2 
(1

3.
79

)
84

 (
11

.5
9)

 
 

 
O

be
si

ty
1,

61
8 

(6
.4

2)
1,

74
2 

(6
.3

4)
55

6 
(5

.2
6)

25
 (

1.
37

)
53

 (
7.

31
)

 
 

 
Sm

ok
in

g
2,

98
3 

(1
1.

84
)

1,
89

8 
(6

.9
1)

33
4 

(3
.1

6)
37

 (
2.

03
)

84
 (

11
.5

9)

L
up

us
 N

ep
hr

it
is

 (
N

, %
)

3,
26

3 
(1

2.
95

)
7,

30
9 

(2
6.

61
)

2,
40

6 
(2

2.
78

)
58

2 
(3

1.
86

)
13

6 
(1

8.
76

)

SL
E

 R
is

k 
A

dj
us

tm
en

t 
in

de
x¥  (

M
ea

n,
 S

D
)

1.
55

 (
2.

59
)

1.
81

 (
2.

67
)

1.
44

 (
2.

36
)

1.
46

 (
2.

38
)

1.
69

 (
2.

63
)

G
lu

co
co

rt
ic

oi
d 

U
se

 (
N

, %
)

 
 

 
0 

to
 5

 m
g/

da
y

21
,6

86
 (

86
.0

4)
21

,5
53

 (
78

.4
6)

8,
28

9 
(7

8.
48

)
1,

30
8 

(7
1.

59
)

62
3 

(8
5.

93
)

Arthritis Rheumatol. Author manuscript; available in PMC 2018 September 18.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Barbhaiya et al. Page 14

W
hi

te
B

la
ck

H
is

pa
ni

c
A

si
an

A
m

er
ic

an
 I

nd
ia

n/
A

la
sk

a 
N

at
iv

e

 
 

 
>5

 t
o 

15
 m

g/
da

y
2,

79
3 

(1
1.

08
)

4,
51

7 
(1

6.
44

)
1,

76
2 

(1
6.

68
)

41
1 

(2
2.

50
)

85
 (

11
.7

2)

 
 

 
>1

5 
m

g/
da

y
72

5 
(2

.8
8)

1,
40

0 
(5

.1
0)

51
1 

(4
.8

4)
10

8 
(5

.9
1)

17
 (

2.
34

)

W
ar

fa
ri

n 
U

se
, E

ve
r 

(N
, %

)
1,

91
5 

(7
.6

0)
1,

79
2 

(6
.5

2)
70

2 
(6

.6
5)

11
2 

(6
.1

3)
43

 (
5.

93
)

B
as

el
in

e:
 1

2 
m

on
th

s 
pr

io
r 

to
 in

de
x 

da
te

; C
A

B
G

: c
or

on
ar

y 
ar

te
ry

 b
yp

as
s 

gr
af

t, 
C

V
A

: c
er

eb
ro

va
sc

ul
ar

 a
cc

id
en

t, 
M

I:
 m

yo
ca

rd
ia

l i
nf

ar
ct

io
n,

 P
C

I:
 p

er
cu

ta
ne

ou
s 

co
ro

na
ry

 in
te

rv
en

tio
n.

* C
om

or
bi

di
tie

s 
co

lle
ct

ed
 a

t a
ny

 ti
m

e 
up

 to
 a

nd
 in

cl
ud

in
g 

in
de

x 
da

te
. C

el
l s

iz
es

 <
 1

1 
in

di
vi

du
al

s 
su

pp
re

ss
ed

 in
 a

cc
or

da
nc

e 
w

ith
 F

ed
er

al
 r

ep
or

tin
g 

re
qu

ir
em

en
ts

;

¥ SL
E

 s
pe

ci
fi

c 
in

de
x 

ra
ng

es
 f

ro
m

 0
–4

6 
(R

ef
er

en
ce

: W
ar

d 
M

M
, J

 R
he

um
at

ol
. 2

00
0;

 2
7(

6)
:1

40
8–

13
)

Arthritis Rheumatol. Author manuscript; available in PMC 2018 September 18.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Barbhaiya et al. Page 15

Ta
b

le
 2

.

A
nn

ua
l R

at
es

 o
f 

C
ar

di
ov

as
cu

la
r 

D
is

ea
se

 (
M

I 
an

d 
St

ro
ke

),
 a

m
on

g 
SL

E
 p

at
ie

nt
s 

en
ro

lle
d 

in
 M

ed
ic

ai
d 

w
ith

in
 th

e 
29

 m
os

t p
op

ul
at

ed
 U

.S
. s

ta
te

s,
 2

00
0–

20
10

, 

O
ve

ra
ll 

an
d 

by
 R

ac
e/

E
th

ni
ci

ty N
um

be
r 

of
 P

at
ie

nt
s

A
ge

 a
t 

E
ve

nt
,

M
ea

n 
(S

D
)

N
um

be
r 

of
 E

ve
nt

s
P

er
so

n-
ye

ar
s,

m
ea

n 
(S

D
)

IR
*

(9
5%

 C
I)

IR
R

**
(9

5%
C

I)

C
ar

di
ov

as
cu

la
r 

D
is

ea
se

 (
M

I 
or

 s
tr

ok
e)

A
ll 

pa
ti

en
ts

65
,7

88
48

.0
0 

(1
1.

41
)

2,
25

9
3.

69
 (

3.
03

)
9.

31
 (

8.
93

–9
.7

0)
-

W
hi

te
25

,2
04

50
.3

2 
(1

0.
93

)
81

4
3.

62
 (

3.
00

)
8.

91
 (

8.
32

–9
.5

4)
1.

0 
(r

ef
)

B
la

ck
27

,4
70

46
.7

1 
(1

1.
19

)
1,

07
0

3.
68

 (
3.

02
)

10
.5

7 
(9

.9
6–

11
.2

2)
1.

18
 (

1.
13

–1
.2

3)

H
is

pa
ni

c
10

,5
62

46
.7

3 
(1

2.
15

)
30

4
3.

85
 (

3.
11

)
7.

48
 (

6.
68

–8
.3

7)
0.

84
 (

0.
79

–0
.9

0)

A
si

an
1,

82
7

43
.6

7 
(1

2.
41

)
46

3.
80

 (
3.

07
)

6.
63

 (
4.

97
–8

.8
5)

0.
75

 (
0.

65
–0

.8
6)

A
m

er
ic

an
 I

nd
ia

n/
A

la
sk

a 
N

at
iv

e
72

5
50

.6
0 

(1
2.

08
)

25
3.

66
 (

3.
01

)
9.

42
 (

6.
37

–1
3.

94
)

1.
06

 (
0.

88
–1

.2
8)

* IR
 =

 in
ci

de
nc

e 
ra

te
, a

nn
ua

l C
V

D
 e

ve
nt

 r
at

e 
pe

r 
1,

00
0 

pe
rs

on
 y

ea
rs

, I
R

R
: i

nc
id

en
ce

 r
at

e 
ra

tio
, S

D
: S

ta
nd

ar
d 

de
vi

at
io

n;
 C

el
l s

iz
es

 o
f 

<
 1

1 
in

di
vi

du
al

s 
=

su
pp

re
ss

ed
 in

 a
cc

or
da

nc
e 

w
ith

 F
ed

er
al

 r
ep

or
tin

g 
re

qu
ir

em
en

ts

Arthritis Rheumatol. Author manuscript; available in PMC 2018 September 18.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Barbhaiya et al. Page 16

Ta
b

le
 3

.

M
ul

tiv
ar

ia
bl

e-
A

dj
us

te
d 

H
az

ar
d 

R
at

io
s*  

fo
r 

C
ar

di
ov

as
cu

la
r 

D
is

ea
se

 (
an

d 
co

m
po

ne
nt

s,
 M

I 
an

d 
St

ro
ke

) 
am

on
g 

SL
E

 p
at

ie
nt

s 
en

ro
lle

d 
in

 M
ed

ic
ai

d 
w

ith
in

 th
e 

29
 m

os
t p

op
ul

at
ed

 U
.S

. s
ta

te
s,

 2
00

0–
20

10
, O

ve
ra

ll 
an

d 
by

 R
ac

e/
E

th
ni

ci
ty

R
ac

e/
 E

th
ni

ci
ty

M
od

el
 A

(H
R

sd
 [

95
%

C
I]

)
M

od
el

 B
(H

R
sd

 [
95

%
C

I]
)

M
od

el
 C

(H
R

sd
 [

95
%

C
I]

)

C
ar

di
ov

as
cu

la
r 

D
is

ea
se

 (
M

I 
or

 S
tr

ok
e)

W
hi

te
1.

0 
(R

ef
)

1.
0 

(R
ef

)
1.

0 
(R

ef
)

B
la

ck
1.

31
 (

1.
19

–1
.4

3)
1.

19
 (

1.
08

–1
.3

1)
1.

14
 (

1.
03

–1
.2

6)

H
is

pa
ni

c
0.

96
 (

0.
84

–1
.1

0)
0.

93
 (

0.
81

–1
.0

6)
0.

93
 (

0.
81

–1
.0

7)

A
si

an
0.

84
 (

0.
62

–1
.1

3)
0.

78
 (

0.
58

–1
.0

5)
0.

78
 (

0.
58

–1
.0

6)

A
m

er
ic

an
 I

nd
ia

n/
A

la
sk

a 
N

at
iv

e
1.

07
 (

0.
72

–1
.5

9)
1.

03
 (

0.
69

–1
.5

4)
1.

04
 (

0.
70

–1
.5

6)

M
yo

ca
rd

ia
l I

nf
ar

ct
io

n

W
hi

te
1.

0 
(R

ef
)

1.
0 

(R
ef

)
1.

0 
(R

ef
)

B
la

ck
1.

15
 (

1.
00

–1
.3

2)
0.

99
 (

0.
85

–1
.1

5)
0.

97
 (

0.
83

–1
.1

2)

H
is

pa
ni

c
0.

65
 (

0.
51

–0
.8

1)
0.

60
 (

0.
48

–0
.7

6)
0.

61
 (

0.
48

–0
.7

7)

A
si

an
0.

61
 (

0.
37

–1
.0

3)
0.

57
 (

0.
34

–0
.9

5)
0.

57
 (

0.
34

–0
.9

6)

A
m

er
ic

an
 I

nd
ia

n/
A

la
sk

a 
N

at
iv

e
0.

95
 (

0.
51

–1
.7

8)
0.

91
 (

0.
48

–1
.7

1)
0.

92
 (

0.
49

–1
.7

3)

St
ro

ke

W
hi

te
1.

0 
(R

ef
)

1.
0 

(R
ef

)
1.

0 
(R

ef
)

B
la

ck
1.

48
 (

1.
31

–1
.6

6)
1.

37
 (

1.
21

–1
.5

6)
1.

31
 (

1.
15

–1
.4

9)

H
is

pa
ni

c
1.

25
 (

1.
07

–1
.4

6)
1.

22
 (

1.
04

–1
.4

4)
1.

22
 (

1.
03

–1
.4

4)

A
si

an
0.

99
 (

0.
69

–1
.4

2)
0.

93
 (

0.
64

–1
.3

4)
0.

93
 (

0.
64

–1
.3

4)

A
m

er
ic

an
 I

nd
ia

n/
A

la
sk

a 
N

at
iv

e
1.

12
 (

0.
67

–1
.8

8)
1.

08
 (

0.
64

–1
.8

2)
1.

11
 (

0.
66

–1
.8

6)

* T
he

se
 a

re
 s

ub
-d

is
tr

ib
ut

io
n 

ha
za

rd
 r

at
io

s 
ba

se
d 

on
 c

om
pe

tin
g 

ri
sk

 a
na

ly
si

s 
ta

ki
ng

 c
om

pe
tin

g 
ri

sk
 o

f 
de

at
h 

in
to

 a
cc

ou
nt

M
od

el
 A

: A
ge

 (
co

nt
in

uo
us

),
 s

ex

M
od

el
 B

: 
M

od
el

 A
 +

 r
eg

io
n 

of
 r

es
id

en
ce

, y
ea

r 
an

d 
ar

ea
-l

ev
el

 S
E

S 
+

 S
L

E
-s

pe
ci

fi
c 

in
de

x,
 g

lu
co

co
rt

ic
oi

d 
us

e 
(m

ea
n 

do
se

, g
ra

m
s/

da
y)

 +
 lu

pu
s 

ne
ph

ri
tis

M
od

el
 C

: M
od

el
 B

 +
 c

om
or

bi
di

tie
s 

at
 s

tu
dy

 in
de

x 
da

te
 in

cl
ud

in
g 

hi
st

or
y 

of
 h

yp
er

te
ns

io
n,

 h
yp

er
lip

id
em

ia
, d

ia
be

te
s 

m
el

lit
us

, s
m

ok
in

g 
an

d 
ob

es
ity

B
ol

d=
 p

<0
.0

5

Arthritis Rheumatol. Author manuscript; available in PMC 2018 September 18.


	Abstract
	Introduction
	Patients and Methods
	Study Population:
	Definition of race/ethnicity:
	Outcomes.
	Covariates:
	Statistical Analysis:

	Results
	Secondary outcomes: MI and stroke
	Lupus Nephritis Subgroup
	Sensitivity Analyses

	Discussion
	References
	Table 1.
	Table 2.
	Table 3.

