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A B S T R A C T

Clinical manifestations and outcome in systemic lupus erythrematosus (SLE) vary in patients from diffe-
rent ethnic groups; genetic, socioeconomic and psychosocial-behavioral factors may explain these diffe-
rences. The LUMINA (LUpus in MInority populations: NAture vs Nurture) cohort was established in 1994,
in order to further delineate the influence of these factors. LUMINA is a longitudinal, multi-center, mul-
tiethnic (Hispanics, African Americans, and Caucasians) cohort of SLE patients (less than 5 years of disea-
se duration). In this review we are presenting selected data pertinent to cohort characteristics, disease acti-
vity, damage accrual, and vascular arterial events in our cohort. 
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R E S U M O

As manifestações clínicas e o prognóstico no Lúpus Eritematoso Sistémico (LES) variam entre doentes de
grupos étnicos diferentes; factores genéticos, socioeconómicos e comportamentais poderão explicar es-
tas diferenças. A coorte LUMINA (LUpus in MInority populations: NAture vs Nurture) foi iniciada em 1994,
de forma a compreender a influência destes factores. Esta coorte de doentes com menos de 5 anos de du-
ração de LES é longitudinal, multicêntrica e multiétnica (hispânicos, afro-americanos e caucasianos). Nes-
ta revisão apresentamos dados seleccionados sobre as características da coorte, actividade da doença, lesão
de órgão e eventos vasculares.  

Palavras-Chave: LUMINA; Etnias; Lúpus Eritematoso Sistémico.
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L U P U S I N M I N O R I T I E S ,
T H E L U M I N A C O H O R T :  S E L E C T E D F I N D I N G S

Sumapa Chaiamnuay M.D. and Graciela S.Alarcón, M.D., M.P.H.

Introduction

Systemic Lupus Erythematosus (SLE) is a chronic
autoimmune disease of unclear etiology; genetic
predisposition underlies its occurrence and proba-
bly its course. In the US, SLE occurs more frequently
in minority population groups such as African
Americans, Hispanics, Asians and Native-Ameri-
cans. The disease appears to be also more severe in
these population groups, as evidenced by higher
mortality rates and greater damage accrual in dif-
ferent organ systems1-3. Similar findings have been
observed in minority population groups in the
United Kingdom4.

The LUMINA cohort, an acronym derived from
LUpus in MInorities: NAture vs Nurture, was cons-
tituted in 1994 as a longitudinal study of outcome.
The primary objective of LUMINA is to clarify the
role that genetic and non-genetic factors have in
the expression, course and outcome of SLE in pa-
tients from different ethnic groups. It is a collabo-
rative effort between the University of Alabama at
Birmingham, the University of Texas Health Scien-
ce Center at Houston and the University of Puerto
Rico Medical Sciences Campus. Patients who meet
four of the ACR criteria for the classification of SLE
are recruited into LUMINA if their disease duration
is less than 5 years (from the date of diagnosis).
These patients are also of self-defined (Hispanic,
African-American or Caucasian) ethnicity. Visits are
conducted at entry into the cohort, at 6 months
and yearly thereafter.

It is impossible to summarize all the data genera-
ted from the LUMINA cohort in this brief article. We
thus have chosen to address in some detail the fol-
lowing: cohort characteristics, disease activity, da-
mage accrual, and vascular arterial events. We will
then describe how we expect to continue our re-
search efforts as our cohort enters its second
decade of existence. 

Cohort Characteristics

As of June 2005, the LUMINA cohort consists of 612
patients, 117 (19%) Hispanics from Texas, 102 (17%)
Hispanics from Puerto Rico, 222 (36%) African
Americans and 171 (28%) Caucasians. As shown in
Table 1, the majority of the patients are women
(91%). Caucasians and Hispanics from Puerto Rico
are older than the African Americans and Hispanics
from Texas at entry to the cohort. 

Hispanic patients from Texas and from the Island
of Puerto Rico are quite different with the former
having comparable features similar to the African
Americans and the later having comparable featu-
res to the Caucasians. In general, the Hispanics
from the Island of Puerto Rico (as well as the Cauca-
sians), have overall more benign disease (longer ti-
me to the accrual of four ACR criteria, more cuta-
neous manifestation and less serositis, renal in-
volvement and thrombocytopenia), and better so-
cioeconomic status (education, marital status,
health insurance, income and home ownership)
than the Hispanics from Texas and the African
Americans. These data are depicted in Table 1. 

The underlying basis for the differences obser-
ved among these two Hispanic subgroups is proba-
bly multifactorial, as we will now briefly address:
(1). Genetic factors: Both Hispanic subgroups are
populations of mixed ethnicity (Caucasian/Euro-
pean, African American, and Ameridian/Native of
the America continent). The predominant ancestry
for the Hispanics from Texas (of Mexican or Cen-
tral American in origin) is Amerindian, whereas
those from the Island of Puerto Rico have a much
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smaller Ameridian ancestry but larger African and
Caucasian/European ancestries than those from
Texas5. Not surprisingly, therefore, these two sub-
groups have distinct distributions of HLA-DR and
HLA-DQ alleles; for example, HLA-DRB1*08, which
is associated with presence of renal involvement,
is more frequent in the Hispanics from Texas than
those from the Island of Puerto Rico6. (2). Envi-
ronmental factors: particularly sun exposure. Ac-
cording to the US 2001 National Weather Service,

the reported UV index in San Juan, Puerto Rico is
higher than in Houston, Texas. Given that UV light
can aggravate and also induce cutaneous lupus7,8,
the presence of more cutaneous manifestations in
the Hispanics from the Island of Puerto Rico than
in those from Texas seems logical. (3). Socioeco-
nomic factors: Although the differences in the va-
rious socioeconomic parameters between these
two subgroups are greatly evident, when these va-
riables were entered into the regression analyses

LUPUS IN MINORITIES

Table 1. Baseline Socioeconomic-Demographic and Selected Clinical Features of LUMINA Patients as a 
Function of Ethnic Groups

Ethnic Group
Hispanic

Texas Puerto Rico African American Caucasian
Variables (means or %) n=117 n=102 n=222 n=171 p value
Gender, women 93 95 90 85 0.026
Age, years 33 37 35 41 <0.001
Education, years 11 15 13 14 <0.001
Married/living together 54 60 32 73 <0.001
Health insurance 50 99 81 87 <0.001
Poverty, below line 42 30 46 14 <0.001
Home ownership 53 78 50 72 <0.001
Acute onset 52 9 42 28 <0.001
Cutaneous manifestations

Malar rash 44 64 39 57 <0.001
Discoid rash 3 12 23 5 <0.001
Photosensitivity 40 75 32 67 <0.001

Serositis 59 12 55 31 <0.001
Renal involvement 42 21 41 16 <0.001
Thrombocytopenia 23 4 18 12 <0.001

Table 2. Disease Activity in LUMINA Patients as a Function of Ethnic Groups

Ethnic Group
Hispanic

Texas Puerto Rico African American Caucasian
Variables (means or %) n=117 n=102 n=222 n=173 p value*

SLAM† score at baseline visit 11.1 (6.5) 6.8 (4.0) 11.1 (6.4) 7.9 (4.1) <0.001
SLAM score at last visit 9.7 (6.0) 5.8 (3.3) 9.0 (5.9) 5.9 (4.5) <0.001
Physician global assessment 2.7 (2.4) 1.2 (1.2) 3.1 (2.4) 2.2 (1.6) <0.001

at baseline visit ‡
Patient global assessment at 3.4 (3.0) 3.6 (2.8) 3.9 (3.0) 3.9 (2.6) NS

baseline visit ‡
Discrepancy at baseline visit § 0.7 (2.8) 2.4 (2.6) 0.8 (3.0) 1.7 (2.8) <0.001

*p values ≤ 0.05 are noted; † Systemic Lupus Activity Measure; ‡ using a 10 cm visual analogue scale or VAS; § between Patient and Physician Global Asses-
sment by VAS.



ÓRGÃO OF IC IAL DA SOC IEDADE PORTUGUESA DE REUMATOLOGIA - ACTA REUM PORT. 2005;30:215-23

219

for disease activity and damage accrual, none of
them was significant; instead ethnicity was retai-
ned as a variable. These findings probably relate to
the tight association between non-Caucasian
ethnicity and poor socioeconomic status; ethnici-
ty may override the socioeconomic factors and
thus represent a composite of both ethnicity and
socioeconomic factors. 

Disease Activity

Disease activity , as measured with the Systemic
Lupus Activity Measure (SLAM)9,10, has been found
to be higher in the Hispanics from Texas and the
African Americans than in the Caucasians and the
Hispanics from Puerto Rico regardless of the time
at which it has been assessed11,12. Similar findings
apply to the physician’s global assessments of di-
sease activity (measured on a 10-cm visual analo-
gue scale) which has been higher in the African
Americans and Hispanics from Texas than in the

other two ethnic groups11,12. In contrast, patients in
all four ethnic groups tend to rate their disease acti-
vity at comparable levels; therefore, there are dis-
crepancies between the patients’ and physicians’
assessment of disease activity which may result in
health-seeking behaviors or in non-compliance13.
These data are shown in Table 2. 

We have also examined the variables associated
with persistently high disease activity, defined as a
SLAM >10 in more than 50% of visits and an ave-
rage SLAM score >10; persistently high disease ac-
tivity was found to be independently associated
with disease activity at the baseline visit, African
American ethnicity, male gender and low levels of
social support14. Of interest, none of the immuno-
genetics variables examined was retained in the
regression model, even after baseline disease ac-
tivity was removed from the model (given that ear-
lier cross-sectional analyses have shown that di-
sease activity was associated with the absence of
HLA-DRB1*030112). These data are greatly relevant
as active disease is an important predictor of da-
mage accrual and damage, in turn, is a predictor
of mortality14,15. These data are shown in Table 3. 

Damage

Damage accrual is the irreversible consequence of
either the disease itself or the treatments used for
it. Damage is being measured with the Systemic
Lupus International Collaborating Clinics (SLICC)
ACR Damage Index (SDI)16. The variables predic-
tive of damage accrual had been examined ear-
lier17. Half of the patients have already accrued so-
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Table 3. Multivariable Model for Persistently High
Disease Activity in LUMINA Patients 

Parameter 
Variable Estimate p value*

SLAM† at baseline visit 0.290 <0.001
African American ethnicity 0.982 0.040
Gender (men) 1.783 0.007
Social support -0.447 0.003

*p ≤0.05 are shown (14); † Systemic Lupus Activity Measure.

Table 4. Poisson Multivariable Analyses of Damage Accrual in LUMINA patients

Feature Parameter Estimate Chi-square p value*
Age, years 0.0214 53.48 <0.0001
Ethnicity†

Hispanic from Texas 0.5847 24.28 <0.0001
Hispanic from Puerto Rico -0.9989 26.96 <0.0001
African American 0.4582 21.41 <0.0001

Total disease duration§ 0.0061 49.04 <0.0001
ACR¶ criteria number at baseline visit 0.1162 20.42 <0.0001
SLAM** score at diagnosis 0.0316 34.24 <0.0001
Glucocorticoid use (mean dose) 0.0240 42.89 <0.0001

*p ≤0.05 are shown; †Caucasian ethnicity is the reference group; §from diagnosis to last visit; ¶American College of Rheumatology; **Systemic Lupus Activity
Measure [Modified from Vitae Academia Biomedica Digital.2004;20: http://caibco.ucv.ve/caibco/CAIBCOVitae/VitaeVeinte/Portada/homevitae.php (19)].
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mage overall (in particular
renal and cardiovascular
damage) in patients who
have not yet accrued any
damage21; and (3). that
among patients that have
not yet accrued any dama-
ge at entry into the cohort
(n=158), Hispanics (from
Texas) accrue damage
more rapidly than pa-
tients in the other three
ethnic groups. Indepen-
dent predictors of more
rapid damage accrual
among these patients we-
re baseline disease acti-
vity, the occurrence of

thrombotic events and prednisone dosage < 10
mg/day. Interestingly a prednisone dose between
10 and 30 mg per day was found to be protective
of the accrual of initial damage in these analyses22.
These data are depicted in Table 5. 

Vascular and Thrombotic Events

SLE patients now live longer; cardiovascular disea-
se has thus become the major cause of death in
these patients23. Lupus patients are at risk of both
myocardial infarction and strokes even at a rela-
tively young age24. Traditional risk factors have
failed to fully explain their occurrence25. Identifi-
cation of other potential risk factors is important
in order to prevent these vascular arterial events.
We thus decided to study what other risk factors

LUPUS IN MINORITIES

Table 5. Multivariable Analyses of Predictors of Time to the Occurrence of
Initial Damage in LUMINA patients

Hazard 95% Confidence 
Variable Ratio* Interval
Hispanic (Texas) ethnicity (reference 2.11 1.15 – 3.88

category:All other patient groups)
SLAM† score 1.09 1.04 – 1.15
Thrombotic events‡ 7.66 2.13 – 27.51
Maximum prednisone dose (reference 

category: prednisone dose > 30mg/day)
10-30 mg/day 0.46 0.22 – 0.96
< 10 mg/day 2.53 1.15 – 5.55

*A Hazard Ratio (HR) ≥1 indicates a shorter time and a HR <1 a longer time; †Systemic Lupus Activity Measu-
re; ‡central and/or peripheral, venous and/or arterial [Modified from Toloza SM et al.Arthritis Rheum. 2004;50:
3177-86 (23)].

Table 6. Factors Associated with Vascular Events (VE) in LUMINA Patients

Univariable analyses Multivariable Analyses
Without With one 

VE or more VE 
Variable % or mean (SD) (n=512) (n=34) p value Odds ratio 95% CI* p value
Age, years 36 (12) 46 (14) <0.001 1.075 1.037-1.114 <0.001
Smoking 12 32 0.001 3.731 1.391-10.000 0.001
Disease duration† 36 (34) 69 (29) <0.001 1.452 1.223-1.725 <0.001
hs-CRP, mg/L‡ 16 38 <0.001 3.356 1.264-8.929 0.015
Any antiphospholipid antibody§ 12 29 0.004 4.717 1.675-13.158 0.004

*Confidence interval; †from the baseline to the last visit; ‡Highest quintile of the distribution of values for high sensitivity C-Reactive protein; §IgM and/or IgG
and/or the Lupus Anticoagulant [Modified from Toloza SM et al. Arthritis Rheum. 2004;50:3947-57(27)].

me damage at the baseline visit; the organ systems
more frequently involved were neuropsychiatric
(20%), renal (16%) and ocular (15%)17. African
Americans showed higher SDI scores at the base-
line visit; however, the Hispanics (from Texas) tend
to accrue damage more rapidly18. We have now re-
examined these data. Factors found to indepen-
dently predict damage accrual were age, Hispanic
(from Texas) and African American ethnicities, ACR
criteria number, acute disease onset, disease acti-
vity at baseline and the use of glucocorticoids19.
These data are comparable to the data we had
previously reported17 and are now depicted in
Table 4. 

In other analyses, we have found : (1). that the
presence of damage is a strong predictor of the ac-
crual of further damage20; (2). that hydroxychlo-
roquine usage may also prevent the accrual of da-
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might be implicated in the occurrence of vascular
arterial events in our cohort. One or more vascu-
lar arterial events (myocardial infarction, angina,
stroke, intermittent claudication and gangrene)
occurred in 34 out of 546 LUMINA patients (6.2%)
at the time these analyses were performed. There
were 13 cardiovascular, 18 cerebrovascular and 5
peripheral vascular events. By logistic regression,
not only traditional risk factors (older age and
smoking), but also disease-related factors such as
disease duration, damage accrued prior to the vas-
cular event, higher high sensitivity C-reactive pro-
tein (hs-CRP) levels and the presence of antiphos-
pholipid antibodies were found to independently
predict the occurrence of vascular arterial events26.
These data are shown in Table 6.

Given the fact that CRP was found to be an in-
dependent risk factor for these vascular events and
that plasma CRP levels have been reported to be
higher in individuals carrying GT20 alleles (a poly-
morphic dinucleotide GTn repeat in the intron of
the C-reactive protein gene)27, we performed a
nested case-control study including 25 patients
from those 34 patients who developed vascular ar-
terial events after enrollment and 32 ethnically
matched LUMINA patients with no previous vas-
cular arterial events. SLE patients carrying the GT20

repeat were more likely to develop vascular arte-
rial events (26.0% vs 15.6%), but the difference was
not significant. A higher frequency of the GT20 re-
peat in patients with vascular arterial events, as
compared with patients without vascular arterial
events, was observed in the African Americans
(29% vs 21%) and the Hispanics (33% vs 0%) but
not in the Caucasians (14% vs 20%). Having the
GT20 repeat seems to increase the risk of vascular
arterial events as evidenced by the fact that all
African Americans homozygous for the GT20 repeat,
and all four Hispanics heterozygous for the GT20 re-
peat developed vascular arterial events. There was
no homozygous for the GT20 repeat in the Hispa-
nics and the Caucacians. This pattern was not
observed among the GT20 repeat Caucasian hetero-
zygous. These data are shown in Figure 128. 

Future Research Agenda

The LUMINA cohort represents a well-developed,
high quality, longitudinal database with a serum
bank and a DNA repository. The cohort has grown
and matured; therefore, we have the ability to ge-
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nerate and test diverse hypotheses in order to un-
derstand the factors that might impact the clinical
course and outcome of SLE, particularly what ac-
counts for the different outcomes observed among
minorities. Since a longitudinal study depends, to
a large extent, in the ability to retain all patients, we
are currently examining the factors associated with
“loss to follow-up”, for example. We are also exa-
mining a variety of other aspects including preg-
nancy outcomes, the impact of menopause, the im-
pact of hormone replacement therapy, late-onset
lupus, hypothyroidism, vasculitis, worsening renal
disease and osteonecrosis, among others. 

We also hope to be able to examine novel mar-
kers of subclinical artherosclerosis while at the
same time we follow all patients for the occurrence
of clinical and subclinical vascular events. More-
over, we are interested in continuing to examine
the disparate outcomes between patients from the
different ethnic groups in terms of disease activi-
ty, damage accrual and mortality. We hope to be
able to contribute to elucidate the basis for these
disparities and hopefully set the stage to develop
preventive and treatment strategies, aiming at
ameliorating the impact of this disease. 
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