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Objective: The objective of this study was to determine the association of disease expression
patterns with demographic and clinical characteristics in SLE. Methods: Patients from a
multi-ethnic SLE cohort were included. Disease expression patterns were defined as acute
SLE and insidious SLE; this group was divided into those who accrued three ACR criteria
and then accrued the fourth (insidious pattern A) and those who have one or two and then
accrued four criteria (insidious pattern B). Disease activity was ascertained with the SLAM-R
and disease damage with SLICC/ACR damage index. Variables were compared using analysis
of variance for numeric variables and �2 for categorical variables. Multivariable analyses
adjusting for possible confounders were performed. Results: Six hundred and forty patients
were included; the most frequent pattern was the insidious pattern B, with 415 (64.8%)
patients, followed by the acute SLE group with 115 (18.0%) and the insidious pattern A
with 110 (17.2%) patients. Patients from the insidious pattern A were older at diagnosis
(pattern A: 39.8 vs pattern B: 36.7 vs acute: 32.4 years; p< 0.0001), more educated (13.6 vs
13.1 vs 12.1; p¼ 0.0008) and with a less active disease at baseline (8.8 vs 9.2 vs 10.7;
p¼ 0.0227). Caucasian and Hispanic (Puerto Rico) ethnicities were overrepresented in this
group (40.0% vs 27.7% vs 19.1% and 18.2% vs 17.1% vs 9.6%; p¼ 0.0003). Conclusions:

More insidious onset is associated with older age, Caucasian ethnicity, higher level of educa-
tion, and lower disease activity than those with acute onset. However, after multivariable
analyses, disease activity was not associated with any disease expression pattern. Lupus
(2016) 0, 1–6.
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Introduction

Systemic lupus erythematosus (SLE) is a multisys-
tem autoimmune disease. Its presentation may be
acute or insidious, with its manifestations accruing
over days to several years; furthermore, criteria can
be accrued one at a time or all at once within a very
short time-frame. Patients who develop SLE insidi-
ously may follow several different patterns; for

example, there are some patients who develop one
or two criteria and remain with only them for a
while until they experience a flare accruing their
remaining criteria or more; in contrast, there are
other patients who develop three criteria and
remain with only them for a while, and sometime
later accrue their fourth criterion. It would be
expected that this last group will have a milder
disease at diagnosis. Within this particular three
criteria group, there are those patients who develop
acute cutaneous lupus (malar rash or photosensi-
tivity), arthritis, and antinuclear antibody (ANA)
positivity for a while before accruing their fourth
criterion; these patients, we hypothesized, could
have even a milder disease than the rest of this
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Email: manuel_ugarte@yahoo.com

Received 22 April 2016; accepted 29 July 2016

! The Author(s), 2016. Reprints and permissions: http://www.sagepub.co.uk/journalsPermissions.nav 10.1177/0961203316665710

 by guest on August 30, 2016lup.sagepub.comDownloaded from 

http://lup.sagepub.com/


three criteria group as they do not present more
onerous clinical manifestations.

We have previously found by studying SLE
patients from LUMINA (Lupus in Minorities:
Nature vs Nurture) that acute onset disease is asso-
ciated with higher disease activity, but not with
increased damage accrual or mortality; these
acute onset patients were more likely to be of
Hispanic (Texas) and African ancestry, younger,
and less educated than the other patients; however,
ethnicity was not retained in the multivariable
model for disease activity. Additionally, the acute
group had a higher frequency of renal, cardiopul-
monary, and hematologic involvement, and lower
frequency of musculoskeletal involvement.1

We have now expanded our observations in this
cohort to determine the factors associated with the
disease patterns described above and their impact
on the short term outcome for these patients.

Methods

The LUMINA cohort has been amply described in
the literature.2,3 In short, patients were recruited
between 1994 and 2007 based on the updated 1997
American College of Rheumatology (ACR) classifi-
cation criteria,4 and it includes four ethnic groups
(Caucasians, African–Americans, Hispanics from
Texas, and Hispanics from Puerto Rico). The
LUMINA study was approved by the Institutional
Review Boards of the participating institutions: The
University of Alabama at Birmingham, The
University of Texas Health Science Center at
Houston, The University of Texas Medical Branch
at Galveston, and The University of Puerto Rico
Medical Sciences Campus.

Disease expression patterns were defined as acute
SLE (accrual of at least four criteria within a
month) and insidious, if otherwise; in turn, this
group was divided in those who accrued three cri-
teria and then the fourth (insidious pattern A) and
those who have one or two and then accrued four
criteria (insidious pattern B). For the purpose of
classifying patients into these groups the modified
and updated ACR criteria were used;4 in alternative
analyses, the SLICC criteria were used.5

Additionally, a ‘‘special’’ three criteria group was
defined as arthritis plus malar rash or photosensi-
tivity plus ANA (for ACR criteria), or acute cuta-
neous lupus plus arthritis plus ANA (for the
SLICC criteria).

Baseline demographic and clinical characteristics
were compared among these patients’ groups in

order to determine if these patterns could impact
their short-term disease course. Sociodemographic
variables examined were age, gender, ethnic group,
education, and socioeconomic status (SES), all as
per the definitions used in LUMINA. Disease dur-
ation prior to diagnosis was defined as the time
elapsing between the accrual of the first to the
accrual of the fourth criterion. Disease activity
was ascertained with the SLAM-R, and disease
damage with SLICC/ACR damage index (SDI).

Additionally, clinical manifestations present at
the baseline visit and those which occurred until
the end of follow-up were evaluated and categor-
ized into seven domains: renal, cardiopulmonary,
neurologic, mucocutaneous, musculoskeletal,
hematologic, and digestive involvement.

Statistical analyses

Baseline characteristics for the LUMINA patients
as a function of their pre-defined ACR and SLICC
criteria groups were compared using �2 or analysis
of variance, as appropriate. Association between
clinical manifestations and disease expression
patterns were compared using �2. In addition,
multivariable linear regression models for baseline
activity and damage as the dependent variables and
disease groups as the independent variable were
planned contingent upon the results of the univari-
able analyses. Adjustment variables for these ana-
lyses were age, gender, ethnic group, use of steroids,
antimalarials, azathioprine, and
cyclophosphamide.

All statistical analyses were performed using
SAS, V8.0 (SAS Institute, Coty, USA).

Results

Six hundred and forty patients were included.
The most common disease expression pattern
according to the ACR criteria was the insidious
pattern B (415 patients, 64.8%), followed by the
acute onset (115 patients, 18.0%) and by the insidi-
ous pattern A (110 patients, 17.2%). The most fre-
quent combination of three criteria was arthritis
plus photosensitivity or malar rash plus ANA
which occurred in 15/110 patients (13.6%),
followed by arthritis plus hematologic plus ANA,
and photosensitivity plus buccal ulcers plus arth-
ritis, both of them present in 8/110 patients (7.3%).

The differences in the sociodemographic and
clinical characteristics of the patients in these
three groups are depicted in Table 1. Patients
from the insidious pattern A were older
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at diagnosis, more educated, and with less active
disease at baseline. Hispanics from Texas and
African–Americans were under-represented in this
group. Patients in the insidious pattern A group
presented less frequently kidney, neurologic, and
hematologic involvement, and more frequently
musculoskeletal involvement, despite having the
longest follow up of all groups. Disease damage
at baseline was comparable in these three groups;
however, when the different items that constitute
the SDI were examined, some minor differences
were observed; for example, although cognitive
impairment and scarring alopecia were the most
frequent items in all groups, scarring alopecia was
more frequent in the insidious group B (4.9%) than
in the acute group (0.0%) and the insidious group
A (1.8%; p¼ 0.0242); other SDI items were also
unevenly distributed; for example, proteinuria
occurred in 0.9% of the insidious group A com-
pared with 7.6% of the insidious group B and
8.8% of the acute group (p¼ 0.0258).

In the multivariable analyses, and after adjusting
for possible confounders, the insidious pattern A
did not remain significantly associated with disease
activity. The results were largely comparable to the

ones just described with the ACR criteria when the
SLICC criteria were used instead. The exceptions
were that the insidious pattern A had a lower SDI;
however, this association did not remain significant
in the multivariable analysis, and mucocutaneous
involvement was less frequent in the acute group,
but musculoskeletal involvement was similar
among these groups. These data are presented as
supplementary Table 1.

We next compared the demographic and clinical
features of patients from the ‘‘special’’ three criteria
group with the other pre-defined groups. Patients
from this group tended to be older at diagnosis and
had less active disease at baseline; Caucasians and
Hispanics from Puerto Rico were over-represented,
and this group tended to be less educated than all
other patients with insidious onset SLE. Disease
damage at baseline was comparable among patients
in all groups. Patients from the ‘‘special’’ three cri-
teria group presented less frequently renal and car-
diopulmonary involvement, despite having the
longest follow up. These data are depicted in
Table 2. In the multivariable analysis, the ‘‘special’’
three criteria group did not remain associated with
disease activity (data not shown). A special three

Table 1 Comparison of SLE patients with acute or insidious onset (ACR criteria)

Variable
Insidious pattern
A (N¼ 110)

Insidious pattern
B (N¼ 415) Acute (N¼ 115) p value

At baseline

Age, years, mean (SD) 39.81 (12.00) 36.69 (12.73) 32.35 (11.68) <0.0001

Gender (female), n (%) 102 (92.7) 366 (88.2) 107 (93.0) 0.1710

Ethnicity, n (%) 0.0003

Hispanics from Texas 12 (10.9) 72 (17.4) 34 (29.6)

Hispanics from Puerto Rico 20 (18.2) 17 (17.1) 11 (9.6)

African American 34 (30.9) 157 (37.8) 48 (41.7)

Caucasians 44 (40) 115 (27.7) 22 (19.1)

Education, years, mean (SD) 13.58 (3.16) 13.06 (2.97) 12.08 (3.07) 0.0008

Poverty, below line, n (%)a 36/104 (34.6) 129/400(32.3) 41/107 (38.3) 0.4877

Disease duration at diagnosis, years, mean (SD)b 3.97 (6.34) 2.43 (4.13) 0.01 (0.03) <0.0001

SLAM-R score, mean (SD)c 8.81 (5.17) 9.20 (5.83) 10.73 (6.34) 0.0227

SDI, mean (SD)d 0.55 (1.00) 0.77 (1.23) 0.77 (1.21) 0.1951

Cumulative clinical manifestations

Follow-up, years, mean (SD) 5.29 (3.49) 4.58 (3.45) 4.10 (3.63) 0.0356

Renal involvement, n (%) 56 (50.9) 254 (61.2) 81 (71.9) 0.0110

Cardiopulmonary involvement, n (%) 57 (51.8) 241 (58.1) 84 (73.0) 0.0027

Neurologic involvement, n (%) 54 (49.1) 206 (49.6) 59 (51.3) 0.9371

Mucocutaneous involvement, n (%) 102 (92.7) 381 (91.8) 98 (85.2) 0.0716

Musculoskeletal involvement, n (%) 109 (99.1) 408 (98.3) 109 (94.8) 0.0437

Hematologic involvement, n (%) 97 (88.2) 392 (94.5) 110 (95.7) 0.0350

Digestive involvement, n (%) 32 (29.1) 90 (21.7) 24 (20.9) 0.2222

aAs defined by the US Federal Government (adjusted for the number of household inhabitants).
bDisease duration between 1st and 4th criterion.
cSystemic Lupus Activity Measure-Revised.
dSLICC Damage index.

ACR: American College of Rheumatology.
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criteria group comparable to the one defined by the
ACR criteria was also identified with the SLICC
criteria. The results of this group were largely com-
parable to the ones just described with the ACR
criteria. The exceptions were the ‘‘special’’ three
criteria group had a lower SDI, although this asso-
ciation did not remain significant in the multivari-
able analysis, and the acute group presented less
frequently mucocutaneous involvement, and insidi-
ous three criteria group presented less frequently
hematologic involvement. These data are shown
in Supplementary Table 2.

Discussion

SLE can develop over a few days (acute onset) or
insidiously. Patients with acute onset disease tend
to have higher disease activity, but not necessarily
worse long term prognosis. However, patients with
insidious onset may present several different
patterns of criteria accrual, and may remain with

one or two (insidious pattern B) or three criteria for
some time before accruing the fourth criterion
(insidious pattern A). We hypothesized that
patients from this three criteria group will have a
better short term outcome than those from the
insidious pattern B, or those with acute onset dis-
ease. Even though our patients from the insidious
pattern A had a lower disease activity at baseline,
such association could not be confirmed after
adjusting for known confounders in the multivari-
able analyses. However, within this group, particu-
larly those from the ‘‘special’’ three criteria group,
presented severe involvement (mainly renal and
cardiopulmonary) less frequently than patients
from the other groups.

Given that all patients studied had to have SLE
by criteria to be enrolled in LUMINA, we were able
to examine if there was one combination of mani-
festations within the three criteria group more likely
to eventually lead into criteria-defined SLE, and
thus made the switch from the hard to define pre-
lupus to definitive SLE; the most frequent

Table 2 Comparison of SLE patients who achieved 3 ACR criteria (photosensitivity or malar rash plus arthritis plus ANA) with
all other insidious and acute patterns

Variable

‘‘Special’’ three
criteria group
(N¼ 15)

Rest of
Insidious
pattern A
(N¼ 95)

Insidious
pattern B
(N¼ 415) Acute (N¼ 115) p value

At baseline

Age, years, mean (SD) 41.51 (11.51) 39.54 (12.12) 36.69 (12.73) 32.35 (11.68) 0.0001

Gender (female), n (%) 14 (93.3) 88 (92.6) 366 (88.2) 107 (93.0) 0.3157

Ethnicity, n (%) 0.0005

Hispanics from Texas 1 (6.7) 11 (11.6) 72 (17.4) 34 (29.6)

Hispanics from Puerto Rico 3 (20.0) 17 (17.9) 17 (17.1) 11 (9.6)

African American 2 (13.3) 32 (33.7) 157 (37.8) 48 (41.7)

Caucasians 9 (60.0) 35 (36.8) 115 (27.7) 22 (19.1)

Education, years, mean (SD) 12.00 (3.84) 13.83 (2.98) 13.06 (2.97) 12.08 (3.07) 0.0003

Poverty, below line, n (%)a 1/14 (7.1) 35/90 (38.9) 129/400(32.3) 41/107 (38.3) 0.0752

Disease duration at diagnosis,
years, mean (SD)b

6.66 (11.51) 3.54 (5.05) 2.43 (4.13) 0.01 (0.03) <0.0001

SLAM-R score, mean (SD)c 6.60 (3.92) 9.16 (5.28) 9.20 (5.83) 10.73 (6.34) 0.0179

SDI, mean (SD)d 0.33 (0.62) 0.58 (1.05) 0.77 (1.23) 0.77 (1.21) 0.2817

Cumulative clinical manifestations

Follow-up, years, mean (SD) 5.91 (3.53) 5.20 (3.49) 4.58 (3.45) 4.10 (3.63) 0.0655

Renal involvement, n (%) 5 (33.3) 51 (53.7) 254 (61.2) 81 (71.9) 0.0053

Cardiopulmonary involvement, n (%) 6 (40.0) 51 (53.7) 241 (58.1) 84 (73.0) 0.0051

Neurologic involvement, n (%) 6 (40.0) 48 (50.5) 206 (49.6) 59 (51.3) 0.8722

Mucocutaneous involvement, n (%) 15 (100.0) 87 (91.6) 381 (91.8) 98 (85.2) 0.0949

Musculoskeletal involvement, n (%) 15 (100.0) 94 (99.0) 408 (98.3) 109 (94.8) 0.0967

Hematologic involvement, n (%) 13 (86.7) 84 (88.4) 392 (94.5) 110 (95.7) 0.0796

Digestive involvement, n (%) 5 (33.3) 27 (28.4) 90 (21.7) 24 (20.9) 0.3639

aAs defined by the US Federal Government (adjusted for the number of household inhabitants).
bDisease duration between 1st and 4th criterion.
cSystemic Lupus Activity Measure-Revised.
dSLICC Damage index.

ACR: American College of Rheumatology.
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combination found was that of acute cutaneous
lupus (malar rash or photosensitivity), arthritis,
and ANA, but even though these patients exhibited
lower disease activity at baseline, this was not
proven to be the case, as the three criteria special
group was not retained in the multivariable analyses.

Differences in demographic characteristics among
these groups was not surprising, as younger, less
educated, and non-Caucasian patients tend to have
a more severe disease.6–8 Ethnicity as an explanatory
factor for the occurrence of a more severe disease at
diagnosis could relate, at least in part, to a larger
genetic load among the non-Caucasian patients; it
has been reported that patients with a higher repre-
sentation of Amerindian ancestral genes have a
higher genetic load for SLE,9 developing lupus at
an earlier age and exhibiting renal involvement
more frequently.10 Additionally, we have previously
reported that Hispanics (from Texas) accrued four
ACR criteria faster than patients from the other
ethnicities.11 However, the association between eth-
nicity and disease activity could be related to
patients from these ethnic groups having a different
socioeconomic status (including years of education)
and other characteristics (like social support or
access to health care), and not merely to genetic
ancestry; for example, Hispanics from Texas tend
to have a higher disease activity and accrue more
damage than those living in Mexico, despite sharing
the same genetic ancestry.12 These Texas Hispanics
also tend to have a lower survival than Mestizos
from Latin America, who also have similar genetic
ancestry.13 As patients with acute onset were more
frequently less educated, and of Hispanic (Texas) or
African–American ancestry, these factors could
explain why disease expression patterns did not
remain associated with short term disease activity
in the multivariable analyses. However, the
association between insidious pattern A and lower
frequency of more severe manifestations (mainly
renal and cardiopulmonary involvement) support
the hypothesis of a better prognosis of this sub-
group, as severe manifestations, in particular
kidney involvement, are associated with more
damage and mortality.14,15

In these analyses, we have also validated our pre-
vious observations regarding age, as older individ-
uals tended to have a more insidious disease onset,
with longer time to criteria accrual.11

Our study has some limitations; first and fore-
most, the time at which each criterion is accrued
could be quite artificial, as patients could have
some criteria manifestations that are not clinically
apparent and thus do not come to the attention
of the medical system as they may postpone

seeking healthcare. Second, once a patient enters
the medical care setting, laboratory criteria will
only be accrued if the proper tests are ordered;
this is more likely to be the case if patients pre-
sent with otherwise clear manifestations of lupus
than if they present with manifestations for which
lupus is not the immediate explanation. Likewise,
this will also depend on which physician sees the
patient and how attuned this person may be to
suspecting lupus. Third, it was not possible to
distinguish if the relationship between disease
expression patterns and ethnicity relates to the
patients’ genetic ancestral background or to
their sociodemographic characteristics. Fourth,
as there were relatively few patients from the
‘‘special’’ three criteria group, firm conclusions
about their course could not be definitively estab-
lished. Fifth, as SLICC criteria were defined after
this cohort began, some manifestations could not
be included.

Despite these limitations our observations shed
some light on disease patterns in lupus. In short,
older age, Caucasian and Hispanic (Puerto Rico)
ethnicities, and higher levels of education are
associated with an insidious disease onset. The
insidious onset patients also tend to have lower
levels of disease activity, but this association may
be a reflection of variables other than disease pat-
terns. This deserves to be further studied.
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