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Abstract

Objective—To identify racial and ethnic differences in mortality and cardiovascular (CV) risk
among patients with end-stage renal disease (ESRD) due to lupus nephritis (LN)

Methods—Within the U.S. ESRD registry (1995-2008), we identified individuals aged >17 years
with incident ESRD due to systemic lupus erythematosus (SLE). We ascertained demographics,
clinical factors, and deaths from registry patient files and CV events (myocardial infarction, heart
failure, hemorrhagic and ischemic strokes) from inpatient Medicare claims. We calculated
incidence rates [95% confidence intervals (CI)] per 1,000 person-years for study events, stratified
by race and ethnicity. We compared probabilities of the events among racial/ethnic groups using
cumulative incidence function curves and multivariable-adjusted sub-distribution proportional
hazard ratios (HRsd), taking into account the competing events of kidney transplantation and
death (for non-fatal CV events).

Results—Of 12,533 patients with LN ESRD, mean age was 40.7 + 14.9 years; 82% were women
and 49% African Americans. The overall mortality rate was 98.1/1,000 persons-years (95%ClI
95.3-100.9). In multivariable models, Asian and Hispanic LN ESRD patients had lower mortality
than Whites [HRsd 0.70 (95%CIl: 0.58-0.84) and 0.79 (95%CI: 0.71-0.88)], whereas African
Americans had higher mortality [HRsd 1.27 (95%Cl: 1.18-1.36)]. African American patients
under age 40 had higher mortality than their White counterparts [HRsd 1.67 (95 %Cl:1.44-1.93)].
African Americans were more likely to be admitted for heart failure or hemorrhagic stroke.
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Conclusion—Among patients with LN ESRD, Asians and Hispanics experienced lower
mortality and CV event risks, while African Americans had higher mortality and CV event risks
compared to Whites.
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Up to 60% of individuals with SLE develop kidney involvement (lupus nephritis, LN) and,
among those with LN, up to 30% progress to end-stage renal disease (ESRD) within 10
years, even with aggressive therapy 1. We have reported that among all U.S. patients
newly presenting with ESRD due to LN from 1995-2006, standardized incidence rates
among those in the youngest age group, among African Americans and in the U.S. South,
steadily increased®. Unfortunately, the three-year mortality in the LN ESRD population was
approximately 27% and this did not decrease between 1995 and 2006 °. In addition,
mortality in LN ESRD has been reported to be twice as high as mortality in other causes of
ESRD 6.

In the U.S., the incidence rates of both LN and LN-related ESRD are three to five times
higher among African Americans compared with Whites, for multifactorial and poorly
understood reason >7-10, African Americans also develop ESRD at younger ages than do
Whites, which has complicated the interpretation of past studies investigating mortality and
long-term outcomes among ESRD patients by racell. Despite documented disparities in
healthcare for African American compared to White patients with chronic kidney disease,
until recently it was thought that African Americans receiving dialysis had improved
survival compared to their White counterparts 1112, However, it is now understood that
these past counterintuitive findings were the results of inadequately addressing patient age.
In fact, racial disparities in all-cause ESRD mortality are most pronounced in younger age
groups. A recent large observational study of individuals with ESRD from any cause in the
U.S. reported that African American patients age 50 years and under had increased mortality
rates compared to White patients of the same age, after adjustment for age at ESRD onset
and the competing and differential risk of kidney transplantation 11. In contrast, Hispanic
patients had lower mortality rates than non-Hispanics in an analysis of incident all-cause
ESRD patients13. Among all patients with ESRD, the risks of mortality and cardiovascular
(CV) events are particularly high in the first year after onset of ESRD; these risks decline in
subsequent years4,

While patients with SLE and LN are at high risk of CV disease, they represent a young
subgroup of ESRD patients!® 16, Among patients with SLE, African Americans may be at
higher CV risk than Whites, although this has not been well or conclusively established’.
Among children, we have found that adjusted mortality rates were two times higher for
African Americans compared to Whites, and that CV disease and infections were the two
leading causes of death 18, Given the lack of studies examining mortality and non-fatal CV
events by race and ethnicity in adult patients with LN-related ESRD, the increased CV risks
among SLE patients, and the increased prevalence and severity of SLE and LN among non-
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Whites 510, we aimed to investigate racial and ethnic variation in mortality and CV events
rates among adult patients with ESRD due to LN.

Study Population

We used data from the U.S. Renal Data System (USRDS), the national registry of patients
with ESRD, to identify all individuals older than 17 years who reached ESRD between
January 1, 1995 and December 31, 2008 and whose nephrologist attested on the Medical
Evidence Report to the Centers for Medicare and Medicaid Services (CMS) that ESRD was
secondary to LN (International Classification of Disease, 9th Revision (ICD-9) code 710.0
for SLE)°. For each patient with incident ESRD, the attending nephrologist is required to
complete and submit the Medical Evidence Report form to CMS. The positive predictive
value (PPV) of this code on the CMS Medical Evidence Report for the presence of LN on
renal biopsy was 100% in a recent validation study20.

While death is reported independent of the type of insurance, studies of non-fatal events
require the presence of Medicare claims. Most eligible patients with ESRD qualify for
Medicare coverage on day 90 after their reported ESRD date, regardless of their age.
Therefore, non-fatal CV events of interest were studied in the subset of patients with
Medicare (Parts A+B) as their primary payer on day 90.

Data collection

Exposures—Race and ethnicity are recorded separately in the USRDS database, as they
are in the US Census. Race and ethnicity were reported on the Medical Evidence Report and
categorized into four race categories: White, African American, Native American and Asian.
Ethnicity was classified in two categories: Hispanics and Non-Hispanics. We retained race
and ethnicity as separate variables in the primary analyses. We also performed cross-
classified analyses of African American or White race and Hispanic or Non-Hispanic
ethnicity for the analyses described below.

Other Variables—Covariates at baseline were also ascertained from the Medical Evidence
Report and included age at ESRD onset, sex, comorbidities [hypertension, diabetes mellitus,
coronary artery disease, peripheral vascular disease, chronic obstructive pulmonary disease ,
cancer, cerebrovascular accidents , congestive heart failure, smoking history, and
intravenous drug abuse] and laboratory measurements [estimated glomerular filtration rate
(eGFR), albumin and hemoglobin], body mass index (BMI, kg/m?2), employment status
(employed, unemployed), medical insurance type prior to ESRD (Medicare, Medicaid,
private, no insurance, or other), U.S. region of residence (Northeast, South, Midwest, West
or other territories) and initial renal replacement modality (peritoneal dialysis or
hemodialysis; pre-emptive kidney transplantation was treated as a competing risk on day 1).
Multiple imputation analyses were used to impute missing baseline data for albumin (19.3%
missing), BMI (4.2% missing) and eGFR (0.7%). Multiple imputation is a simulation-base
technique for handing missing data?%. We used SAS 9.3 proc MI, generating 15 imputation
sets.
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For area-based socioeconomic status (SES), we employed a composite index of seven SES
indicators at the zip code level using 2000 U.S. Census data previously developed by Ward
using USRDS data?2. These include median household income, proportion with income
below 200% of the federal poverty level, median home value, median monthly rent, mean
education level, proportion of people age =25 years who were college graduates, and
proportion of employed persons with a professional occupation??,

Outcomes—We examined all-cause mortality for all incident LN ESRD patients,
regardless of Medicare coverage. Deaths were documented on the CMS ESRD Death
Notification Form, completion of which is mandatory and enforced by CMS15. We
classified the causes of death into three different categories: CV, infectious and other causes
(including intra-abdominal, hemorrhagic, neurologic and renal events, as well as missing or
not classified). Among patients with Medicare Parts A and B coverage, CV events from
inpatient hospital ICD-9 discharge diagnosis codes, including myocardial infarction (Ml,
ICD-9s: 410.x1), heart failure (ICD-9s: 428, 402.01, 402.11, 402.91, 404.01, 404.11,
404.91, 404.03, 404.13, and 404.93), hemorrhagic stroke (ICD-9s: 430, 431, and 432), and
ischemic stroke (ICD-9s: 433.x1, 434. x1, 435, 436), were captured starting >90 days after
Medical Evidence Report date of ESRD onset.

Statistical Analyses

To describe the demographics and clinical characteristics of the new onset LN ESRD
population at baseline, we employed means and standard deviations for continuous variables
and proportions categorical variables. Chi-squared tests were used to compare categorical
variables and t-tests were used to compare continuous variables, across categories of race
and ethnicity. We corrected for multiple comparisons using the Bonferroni method 23.

We calculated CV event incidence rates (IR) and all-cause mortality rates per 1,000 person-
years of follow-up and their corresponding 95% confidence intervals (Cl). IRs were
compared for statistical differences using 95% Cls. For mortality analyses, subjects were
followed from the date of ESRD onset. For CV outcomes, subjects with Medicare parts A
and B were followed from >90 days after the date of ESRD onset. Thus, subjects were also
excluded from analyses if they died, had a CV event, or loss to follow-up prior to that date.
Several data sources are used by USRDS to determine loss to follow-up, including dialysis
center and Medicare claims files 24,

We conducted survival analyses for the outcomes of death and non-fatal CV events, which
are competing events as individuals who are at high risk for CV events are also at high risk
of death. Furthermore, as kidney transplantation rates vary according to race and ethnicity,
they are subject to informative or biased censoring®. Thus, we employed survival analyses
formally taking non-fatal CV events, kidney transplantation, and death into account as
competing risks. (Death was not considered a competing event in the mortality analyses in
which it was the outcome). Follow-up started at the date of onset of ESRD for mortality
analyses, and from 90 days after the date of ESRD onset for CV events analyses. Individuals
were censored when they were lost to follow-up from USRDS. First, we used cumulative
incidence function curves to illustrate the probability of all-cause mortality according to
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race/ethnicity over the study period, with Kidney transplantation as a competing event using
Gray's Test for equality of cumulative incidence functions 2°. Secondly, we employed Fine
and Gray sub-distribution proportional hazards (HRsd) models to examine multivariable-
adjusted risks of hospitalized CV events by racial and ethnic group, taking the competing
risks of death and kidney transplantation into account. In order to examine the effects of
adjustment for different sets of potential confounders in a sequential manner (first
sociodemographic and baseline clinical values and then baseline CV comorbidities), we fit
two different multivariable models to examine the HRsd of race/ethnicity with mortality risk
among LN patients?6. Model A included sex, age at ESRD onset, calendar year, medical
insurance type at ESRD onset, area-level socioeconomic status, BMI, albumin, eGFR,
employment status at ESRD onset, U.S. region of residence (Northeast, South, Midwest or
West), and initial renal replacement modality. M odel B added comorbidities, including
smoking, hypertension, diabetes mellitus, coronary artery disease, heart failure,
cerebrovascular accidents, peripheral vascular disease, cancer and chronic obstructive
pulmonary disease. We also performed age group-stratified analyses among patients 18-39
years, 40-59 years, =60 years at ESRD onset and to confirm whether differences between
age groups were statistically significant, an additional model was built including interaction
terms for each age category and African American race, and testing for multiplicative
interactions. In sensitivity analyses, we repeated analyses for models A and B using only
data without imputation of baseline laboratory or clinical values.

All p values were calculated with two-sided significance level of 0.05. All statistical
analyses were conducted using SAS, version 9.3. Data were obtained from the USRDS
through a data use agreement. According to USRDS research regulations, cell sizes of < 11
individuals were suppressed from the results tables. The Partners' Healthcare Institutional
Review Board waived human subjects’ approval for this study.

We identified 12,533 patients over age 17 with new-onset LN-associated ESRD who
initiated dialysis from 1995 through 2008. Mean age at ESRD onset was 40.7 +14.9 years;
82% were women, 49% were African American, 44% White, and 84% non-Hispanic (5.0%
of Asians, 1.8% of African Americans, 10.7% of Native Americans and 33.8% of Whites
were classified as of Hispanic ethnicity.) Baseline characteristics are shown in Table 1.
African American patients had lower eGFR, which has been associated with CV risk??, and
hemoglobin levels, as well as lower rates of pre-emptive kidney transplantation than did
other races. Native American patients had a higher prevalence of hypertension, diabetes
mellitus, heart failure, cerebrovascular accidents, peripheral vascular disease and higher
mean BMI than other races. Conversely, Asian patients had the lowest BMls and lower
prevalence of these comorbidities. Asian patients also more often received peritoneal
dialysis and pre-emptive kidney transplantation, compared to other races.

In comparison to non-Hispanics, Hispanic patients were younger and had lower prevalence
of several CV comorbidities including smoking, hypertension, DM, and lower prevalence of
peripheral vascular disease. A lower proportion of Hispanic patients received erythropoietin-
stimulating agents and more had no medical insurance. There were no differences in terms
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of clinical laboratories or renal replacement treatment modalities between Hispanics and
non-Hispanics.

Rates of death and transplantation are high in this population; as such, outcomes for many
patients occurred soon after ESRD onset and the median follow-up time (time from ESRD
onset to first noted event) was 2.9 years (range: 0-13.9 years). During follow-up, 28.7% of
patients underwent kidney transplantation overall, (35.0% of Whites, 22.4% of African
Americans, 36.0% of Asians and 25.4% of Native Americans (p <0.0001), as well as 28.1%
of Non-Hispanics and 31.7% of Hispanic patients (p=0.001). Overall, loss to follow-up
occurred in 396 of patients (3.1%). By categories, loss to follow-up occurred in 3.8% of
Whites, 2.1% of African Americans, 6.3% of Asians and 2.4% of Native Americans (p =
0.006), as well as 2.9% of Non-Hispanics and 4.4% of Hispanic patients (p=0.0002).

The annual mortality rate among all patients with LN ESRD was 98.1/1,000 persons-years
(95% CI 83.2, 88.0) (Table 2). All-cause mortality rates were highest among African
Americans and Native Americans, and Non-Hispanic patients had higher mortality rates
than did Hispanic patients. In race and ethnicity cross-classified analyses, mortality rates
were also higher among Non-Hispanic African Americans and Non-Hispanic Whites.

The mean duration of follow-up for all LN ESRD patients was 2.94 (SD 2.75) years. This
was longest among Asians and Native Americans (3.38 and 3.15) and those of Hispanic
ethnicity (3.09), and shortest among Whites (2.80).

In unadjusted analyses taking the competing risk of loss to follow-up and kidney
transplantation into account, both African American and Non-Hispanic LN ESRD patients
had higher cumulative incidence rates for all-cause mortality, compared to Asians and
Hispanics (Figure 1). The 1-year, 5-year, 10-year patient survival rates were significantly
better for Asians (95%, 81%, and 67%) than for Whites (87%, 67%, and 57%), Native
Americans (89%, 66%, and 46%), and African Americans (88%, 63%, and 49%) (p <.0001).
With respect to ethnicity, 1-year, 5-year and 10-year survival rates were significantly better
for Hispanics (92%, 76% and 65%) than for Non-Hispanics (87%, 64%, and 51%) (p <.
0001).

Multivariable-adjusted HRsd for all-cause mortality by race and ethnicity for LN ESRD
patients are presented in Table 3. In model A, adjusting for baseline sociodemographic and
clinical values, Asian and Hispanic LN ESRD patients had lower mortality [HRsd 0.65
(95%CI 0.54-0.78) and 0.75 (0.68-0.84)], compared to White LN ESRD patients. In fully-
adjusted models (model B), Asian and Hispanic LN ESRD continued to have lower
mortality risks than did White LN ESRD patients [HRsd 0.70 (95% CI 0.58-0.84) and 0.79
(95% CI 0.71-0.88)], whereas African American LN ESRD patients experienced higher
mortality [HRsd 1.27 (95% CI 1.18-1.36)]. Adjustment for baseline CV comorbidities did
not substantially affect the HRsd estimates. In sensitivity analyses of models A and B using
only data without imputation of missing baseline laboratory or clinical values, the results
were very similar, with lower mortality risks for Asians and Hispanic ( HRsd 0.63 (95% CI
0.53-0.75) and 0.75 (95% CI 0.67-0.83) respectively] and higher risks for African American
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LN ESRD patients [HRsd 1.18 (95% CI 1.10-1.26)], albeit with larger confidence intervals
due to the smaller sample size (n=10,213).

In race and ethnicity cross-classified analyses, Non-Hispanic African American and
Hispanic African Americans had similar risk of death in both survival models, whereas
Hispanic White LN ESRD patients had a 27% lower risk of death in the fully-adjusted
models (model B) compared to their Non-Hispanic Whites counterparts.

In age-stratified analyses, we found that African American LN ESRD patients under age 40
had an almost 70% higher risk of death than their White counterparts, and patients between
40-59 years had a 26% higher risk than their White counterparts (Table 4). Hispanic patients
had lower adjusted mortality than non-Hispanics in patients older than 40 and older than 60
years. Interactions were statistically significant, confirming variation in mortality disparities
across the age categories (p <0.0001 for African Americans, p=0.03 for Asian and p=0.04
for Native Americans).

CV events were the main cause of 32% of deaths, distributed by race as follows: Asians
32%, African Americans 32%, Native Americans 27% and Whites in 33%. Death from CV
events was slightly less common in Hispanic (30%) than in non-Hispanics (33%). Overall,
infections accounted for 19%, various other causes 20%, and missing 29%.

Non-fatal CV events were studied in the subset of patients with Medicare Parts A and B as
their primary payer on day 90 (N= 6,064). Their baseline clinical and sociodemographic
characteristics are described in Supplementary Table 1. We found significant differences
across racial and ethnic groups. IRs for admission due to non-fatal CV events are presented
in Supplementary Table 2. The overall crude annual IR among LN ESRD patients was
87.1 per 1,000 person-years (95% CI 84-3-90.1) for admission due heart failure, 15.1 per
1,000 person-years (95% CI 14.1-16.3) for Ml, 14.5 per 1,000 person-years (95% ClI
13.5-15.6) for ischemic stroke and 5.2 per 1,000 person-years (95% CI 4.6-5.9) for
hemorrhagic stroke. IRs for admission due to heart failure were almost two-fold elevated
among African Americans and Native American (100.9 and 117.9) than among Asians
(42.9). African Americans and Whites (14.5 and 16.8) had higher crude IRs for admission
due to MI than did Asians and Native Americans (9.4 and 9.4) and IRs for admissions for
ischemic stroke were twice as high among African Americans and Whites (15.1 and 15.0),
than among Asians (6.3). Finally, IRs for admission due hemorrhagic stroke were twice as
high among Native Americans (9.3) than among Asians (4.8). In general, IRs for CV events
were significantly higher among Non-Hispanic than among Hispanic patients. IR for
admission due CV events were similar among Non-Hispanic African Americans and
Hispanic African Americans, except that for hemorrhagic stroke which was lower for
Hispanic African Americans. Hispanic Whites had lower IRs for admissions due heart
failure, myocardial infarction, ischemic and hemorrhagic stroke than did Non-Hispanic
Whites (data not shown).

In multivariable-adjusted competing risk analysis, we also found racial variation in the risk
of admission for CV events (Table 5). In model A, African American LN ESRD patients
had a 34% higher risk of admission for heart failure and 57% higher risk of hemorrhagic
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stroke. In model B, additionally adjusting for comorbidities, African American LN ESRD
patients remained 38% and 66% maore likely to be admitted for heart failure and
hemorrhagic stroke, respectively, than were White LN ESRD patients. There was a
suggestion that Hispanic patients were less likely to be admitted for all non-fatal CV events
than Hispanic LN ESRD patients, but these differences were not statistically significant. In
race and ethnicity cross-classified analyses, there were no significant differences in risks of
admission for non-fatal CV events across groups (data not shown).

Discussion

In a large cohort of >12,000 patients with incident LN ESRD over 14 years, we found
substantial racial and ethnic variation in mortality and CV event rates. One, five and 10-year
survival rates were better among Asians than Whites and among Hispanics than non-
Hispanics. Mortality risks among Asian LN ESRD patients were 30% (95%CI 0.58-0.84)
lower and those among Hispanic LN ESRD patients 21% (95%CI 0.71-0.88) lower,
compared to those in White patients, even after adjusting for multiple demographic and
clinical factors and accounting for the competing risk of kidney transplantation. We also
found that African American LN ESRD patients had 27% increased mortality risk in
comparison with Whites. That risk was highest among African American LN ESRD patients
ages 18-39 years who had a 67% higher risk of death than their White counterparts. African
American LN ESRD patients were also more likely to be admitted for heart failure and
hemorrhagic stroke than White LN ESRD patients. These results are consistent with a recent
study of all incident ESRD patients in the U.S., in which the relationship between race and
mortality was found to be modified by patient age: African American patients ages 50 years
or younger had significantly higher mortality rates than did Whites of the same agel6. We
have also found that, within the U.S., Asian patients with LN have 30% lower rates of
mortality compared to White patients, after adjusting for multiple possible confounders
including age, comorbidities, and BMI. Our study highlights the racial and ethnic variation
in outcomes among patients with LN ESRD, and that Hispanic and Asian patients do
comparatively well after the development of LN ESRD. We also found that Hispanic White
patients had a lower mortality risks than did Non-Hispanic Whites. This survival advantage
of Hispanic compared to Non-Hispanic Whites has been observed recently in incident all-
cause ESRD patients?3.

Past studies of the relationship between African American vs. White race and the risk of CV
events among all-cause ESRD patients have not shown a conclusive pattern, and this may
also be due to the variation in the ages of the populations compared!! 12. In a population of
diabetic veterans with ESRD, the prevalence of MI and HF was reported to be lower among
African Americans than Whites?®, However, in ARIC (Cardiovascular Health Study,
Framingham Heart Study and Framingham Offspring Study), among patients with impaired
renal function free of CV events at baseline, African American patients had a significantly
higher 10-year probability of developing M1 and fatal heart failure than whites?®. Wetmore
et al. also reported that African American ESRD patients had 45% higher risk than White
patients of developing hemorrhagic stroke30. Racial disparities in CV outcomes have not
been well studied for SLE or LN patients. In one past study, race and age differences among
SLE patients who suffered CV events and CV deaths were investigated in the Nationwide
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Inpatient Sample databasel’. African American patients were significantly younger at the
time of hospitalization for CV events than were White SLE patients. In the youngest group
(<55 years), African American women with SLE were on average 20 years younger than
African American women without SLE at the time of death.

In the few past studies that have investigated Hispanic ethnicity and overall mortality and
CV events among patients with LN, higher risks among Hispanics than among non-
Hispanics have been reported31-33, Although clinical outcomes among Hispanic SLE
patients have been reported to be quite poor3?, in past U.S. population-based studies,
Hispanics have had lower than expected all-cause mortality rates than non-Hispanics34. A
recent meta-analysis reported that individuals of Hispanic ethnicity had 18% lower mortality
rates than non-Hispanics in the general population. This epidemiological phenomenon, in
which U.S. Hispanics have similar or better health outcomes than non-Hispanic Whites, has
been called the “Hispanic paradox3®. It has been posited that unhealthy people may
emigrate back to their countries of origin at the end of life (“the salmon hypothesis™). In the
current study, the rates of loss to follow-up were slightly higher among Asian (6.3%) than
White patients (3.8%), and among Hispanic (4.4%) compared to non-Hispanic patients
(2.9%).

It is also possible that documented immigrants with LN ESRD have better outcomes than do
undocumented immigrants, who were likely excluded from USRDS. However, data from a
study of survival among U.S dialysis patients in which membership in Hispanic subgroups
(Mexican-American, Puerto Rican, Cuban-American or other) was self-reported reinforce
our findings of lower mortality in Hispanic patients with ESRD36. In that study, Mexican
Americans and other Hispanic groups had increased survival compared to non-Hispanics36.
Another recent study evaluated the differences between Hispanic and non-Hispanic whites
with new onset ESRD and confirmed the better survival of Hispanic dialysis patients!3. As
in our study of LN ESRD, when specifically addressing the possibility of informative
censoring from kidney transplantation or through differential loss to follow up, the Hispanic
survival benefit was attenuated, but not eliminated.

In addition to the exclusion of undocumented immigrants from the USRDS, other limitations
to this study include the lack of data concerning SLE activity and organ involvement and
damage. There may be other unmeasured confounding factors, such as dietary intake,
physical activity, and family history of CV disease, for which we could not account. The
USRDS CMS Medical Evidence Report ICD-9 code for SLE has been demonstrated to have
a positive predictive value for SLE of 100%20. However, the sensitivity for capturing SLE
as the cause of ESRD was 27% (95% CI 0.12-46%). In this present study, it is thus possible
that many cases of LN ESRD were not included as they were misclassified as having
glomerulonephritis, hypertension, or other primary cause of ESRD. In a past validation
study, agreement for individual disease diagnoses did not differ by sex, race, location of the
nephrologist, or whether the biopsy was performed before or after the form was completed,
suggesting that the population of LN-associated ESRD patients not included in our study is
similar to that included?0. Finally, there is also the possibility that patients were
misclassified by race or ethnicity, as this classification is in reality far more complicated
than represented by the few categories employed in the USRDS database, and genetic
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ancestry informative markers were not available. Race and ethnicity were documented by
attending nephrologists at ESRD onset and no stratified information was available about
Hispanic ethnicity subgroups.

The strengths of this study include the U.S.-wide population of LN-associated ESRD cases
during a period of 14 years, providing statistical power to detect differences in CV events
and mortality and according to race and ethnicity. It is the first non-academic cohort based
study to investigate outcomes among LN ESRD patients by race and ethnicity, and provides
important clinical outcomes information. Adjustment for multiple comorbidities and renal
replacement therapy modality was possible and multiple stratified and sensitivity analyses
were performed to fully investigate the reported associations. Given the differential access to
kidney transplantation observed in LN ESRD and differences rates of loss to follow-up in
the present study, we performed competing risk analyses, accounting for the competing risks
of loss to follow-up and kidney transplantation3’. In summary, we observed important
variation in CV outcomes and mortality by race and ethnicity among LN ESRD patients.
Further research should be directed at identifying modifiable factors that could be
responsible for the observed variation and developing means to reduce these risks.

Supplementary Material

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

We analyzed the United States-wide population of >12,000 patients with
incident lupus nephritis (LN) ESRD from 1995-2008, to investigate
cardiovascular event and mortality risks according to race and ethnicity. After
adjusting for multiple demographic and clinical factors and accounting for the
competing risk of kidney transplantation and loss to follow-up, our results
illustrate for the first time that Asian (vs. White) and Hispanic (vs. non-
Hispanic) LN ESRD patients have lower mortality risks.

We also report striking higher mortality risk and higher risk of admissions for
non-fatal cardiovascular events, ESRD.

This is the first non-academic cohort based study to investigate outcomes among
LN ESRD patients by race and ethnicity, and provides new and important
evidence of outcome disparities in LN ESRD.
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Cumulative Incidence Function Estimates for Mortality by Race and Ethnicity among
Patients with Lupus Nephritis ESRD in the U.S., 1995-2008
(Kidney transplantation as competing event)
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