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a  b  s t  r a  c t

Introduction:  Over the  past decades,  incidence  of SLE (Systemic Lupus  Erythematosus)  has increased  due
to  early  case  detection and improved  survival  of patients.  SLE presents at an earlier age and has  a more
severe  presentation  in African-American,  Native American,  Asian,  and  Hispanic  populations.  Worldwide,
lupus nephritis (LN)  is  observed  in 29–60%  of SLE patients,  it  has  a negative impact in  renal  survival and
patient  mortality. Several cohorts  have  established  potential  risk factors associated  with  lupus nephritis,
such  as  male  sex, serological  markers,  and some  extra-renal manifestations.
Objectives:  To  describe sociodemographic,  clinical,  immunological, and environmental  risk factors  in
Colombian  SLE patients and to compare the  population  with  and without nephritis,  in order to establish
risk  factors  and possible  associations.
Materials  and  methods:  A total  of 1175  SLE patients participated  in this study. During  medical  care,  an
interview and  structured survey  was conducted  and later  registered  in a database.  Sociodemographic,
clinical,  immunological,  and  environmental  exposure variables were  analyzed. Bivariate  and  multivariate
analyses  were  performed  using presence  of LN  as  an outcome.
Results:  Prevalence  of LN  was  38.7%. Variables  significantly associated  with LN  included  being male  (OR
1.98),  a duration  of SLE  >  10  years  (OR  1.48),  positive anti-DNA  (OR  1.34),  positive anti-Sm (OR  1.45),  and
smoking  (OR  1.66). Being non-smoker  was a  protective  factor  (OR  0.52).
Conclusion:  This study  describes potential factors  associated  with  lupus nephritis  in a Latin  American pop-
ulation.  Smoking  status could be  a target  for  intervention as it is a modifiable  risk factor.  The association
between  being  male and LN  is observed  in Latin-American  populations  such  as  presented here.  Further
research  in other  large-scale population  studies  and  more  efforts  are  needed to gain better  insights to
explicate these  relationships.

©  2019  Elsevier  España,  S.L.U.  and Sociedad Española de Reumatologı́a  y  Colegio  Mexicano de
Reumatologı́a.  All rights  reserved.

Factores  clínicos  y  sociodemográficos  asociados  a  nefritis  lúpica  en pacientes
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Introducción:  En  las  últimas  décadas la  incidencia  del  Lupus eritematoso sistémico  (LES) se ha  incremen-
tado  debido  a  la  detección  temprana  y  su  mejoría en  la supervivencia.  La nefritis  lúpica  (NL)  se observa  en
el 29% a 60%  de  los pacientes  con  LES,  teniendo  un impacto negativo  en la supervivencia renal  y  la mor-
talidad. Varias  cohortes  han establecido  factores  de  riesgo asociados  con la NL,  como  el  sexo masculino,
marcadores serológicos  y  algunas  manifestaciones  extrarrenales.
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Objetivos: Describir los  factores  de  riesgo sociodemográficos, clínicos, inmunológicos  y ambientales  en
pacientes  colombianos  con  LES y  comparar la  población  con  y  sin  NL  para establecer  posibles  asociaciones.
Materiales  y  métodos: Se incluyeron  1175 pacientes con LES, se analizaron  variables sociodemográfi-
cas, clínicas,  inmunológicas  y  ambientales,  tomadas  de  bases  de  datos  de  registros  cínicos.  Los análisis
bivariados  y  multivariados  se realizaron  utilizando  la presencia  de  NL como desenlace.
Resultados:  La prevalencia de  NL fue  del  38,7%.  Las  variables  significativamente  asociadas  con NL
incluyeron sexo masculino  (OR  1.98),  una  duración  del  LES >  10 años  (OR  1.48), anti-ADN  positivo (OR
1.34),  anti-Sm positivo (OR  1.45) y  tabaquismo  (OR  1.66), mientras que la ausencia de  exposición al
tabaco se comportó como  factor  protector  (OR  0.52).
Conclusión: Se  describen los factores  potenciales asociados  con NL en una población  latinoamericana.  El
tabaquismo  se presenta  como un factor de  riesgo susceptible  de  intervención.  El  sexo  masculino  y  su aso-
ciación  con  NL  ya ha sido  reportado  en  otras  poblaciones  latinoamericanas.  Se requieren  investigaciones
a gran escala  en  otras  poblaciones  para explicar mejor estas  asociaciones.

© 2019 Elsevier  España, S.L.U.
y Sociedad  Española de  Reumatologı́a  y Colegio  Mexicano  de  Reumatologı́a.  Todos los derechos  reservados.

Introduction

Over the past decades, incidence of SLE (Systemic Lupus Erythe-
matosus) has increased due to early case detection and improved
survival of patients. SLE presents at an earlier age and has a more
severe presentation in African-American, Native American, Asian,
and Hispanic populations.1 Worldwide, lupus nephritis (LN) is
observed in 29–60% of SLE patients,2 it has a  negative impact in
renal survival and patient mortality. Despite proper immunosup-
pressive therapy, up  to 44% of lupus nephritis patients develop
end-stage renal disease (ESRD), and 10-year overall survival ranges
from 46% to 95%.2

Several cohorts have tried to address the risk factors associated
with lupus nephritis. For  example, the LUMINA cohort3 estab-
lished that lupus nephritis occurs more frequently in  Hispanics and
African-Americans. Other studies have shown that variables such
as male sex can be associated with a  clinically different pheno-
type of the disease that has a  more aggressive course and a  higher
incidence of renal involvement.4,5 Additionally, potential clinical
predictors of renal involvement have been identified, finding a  rela-
tionship of lupus nephritis with other clinical manifestations of SLE
such as cardiovascular disease (i.e. arterial hypertension), serosi-
tis and cutaneous manifestations (i.e. malar rash). There is  also a
relationship with serological biomarkers (i.e. anti-Sm antibodies,
low complement levels, high titers of antibodies against dsDNA),
sociodemographic factors (i.e. age at onset, socioeconomic level),
genetic and urinary markers.6 The identification of risk factors and
predictors of poor prognosis may  allow early interventions that
could impact favorably on outcomes (Fig. 1).

Therefore, the aim of this study is to  describe sociodemographic,
clinical, immunological, and environmental risk factors in Colom-
bian SLE patients, and compare the population with and without
nephritis, in order to establish possible associations. With this
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Fig. 1.

study, the reader will be  able to identify risk factors and predictors
of poor prognosis associated with lupus nephritis in a  population
representative of Latin America ethnic groups.

Materials and methods

Study design

This is  a  cross-sectional study of SLE patients that were eval-
uated between 2007 and 2015 at an institution specialized in
rheumatology. We excluded patients who  did not meet the ACR
1997 or  SLICC 2012 SLE classification criteria In addition, patients
without enough clinical record information to  label an individual as
SLE patient by classification criteria were excluded. During medical
care, an interview and structured survey was  conducted and later
registered in  a  database. Sociodemographic, clinical, immunologi-
cal, and environmental exposure variables were analyzed.

Population

Participating patients resided in  7 different Colombian cities
and were evaluated and treated at medical centers of Artmedica;
which is the largest rheumatologic medical care center in  Colom-
bia. Artmedica evaluates the greatest number of individuals with
autoimmune diseases nationwide.

Ethics

This study was  carried out in  accordance with the declaration
of Helsinki and the Colombian law in  resolution 8430 of  1993, arti-
cle 11, which considers it a minimal risk investigation, given that
retrospective documentary research techniques and methods were
used. No intervention or intentional modification of the biological,
physiological, psychological or social variables of the individuals
who participated were carried out, nor were aspects of their behav-
ior treated.

Sociodemographic variables

Gender, age at study entry, duration of disease (since onset
of SLE symptoms), age at diagnosis, schooling (elementary, high
school, vocational/technical studies, college degree/professional),
socioeconomic status were determined by the System of Identifying
Potential Beneficiaries of Social Programs (SISBEN for its Span-
ish initials, 1–6 on a  scale defined by the Colombian government
authorities).

352



J.C. Díaz-Coronado, A. Rojas-Villarraga, D. Hernandez-Parra et al. Reumatología Clínica 17 (2021) 351–356

Clinical and immunological variables

The presence or  absence of the following characteristics were
assessed: skin and mucosal manifestations (malar rash, discoid
lupus, photosensitivity, oral ulcers), joint manifestations (arthri-
tis), serositis (pericarditis, pleuritis), neurological manifestations
(convulsions, psychosis), hematologic manifestations (leukopenia,
lymphopenia, thrombocytopenia, and hemolytic anemia), and car-
diovascular manifestations (coronary artery disease/myocardial
infarction, hypertension, stroke, and upper and lower extremity
thrombosis).

Renal involvement was confirmed with biopsy and histological
classification (criteria of World Health Organization – WHO  – or
International Society of Nephrology/Renal Pathology Society 2003)
and/or confirmed by the validated criteria of American College of
Rheumatology (ACR); which considers persistent proteinuria as 0.5
grams/day or greater than 3+  on an isolated sample, and/or cell casts
including erythrocytes, hemoglobin, granular, tubular, or mixed.
Renal disease was staged from 1 to 5 following the international
KDIGO guidelines for chronic kidney disease.

Polyautoimmunity, defined as the confirmed diagnosis of at
least one additional autoimmune disease, was assessed in  our
patients. On the other hand, relevant immunological variables that
were analyzed included: antinuclear antibodies (ANA), extractable
nuclear antibodies (ENA, anti-Ro, anti-La, anti-SM, and anti-RNP),
anti-DNA antibodies (anti-DNA), complement levels (C3 and C4),
detectable levels of anti-cardiolipin IgG and IgM antibodies, and
positive lupus anticoagulant antibodies.

Finally, the proportion of patients using specific treatments at
study entry was established, which included steroids, anti-malarial
drugs, conventional immunusuppressors, and biologic therapy.

Environmental exposure variables

In our survey, data of the following exposures were obtained:
smoking status (current or previous smoking or non-smoker),
exposure to organic solvents and glues (including those commonly
used in industry for pasting, degreasing, cleaning, laminating and
flexing, painting and lubricating), hair dyes (at least once before
or after being diagnosed with SLE), and use of prosthetic implants
(permanent or removable).

Statistical analysis

Bivariate Chi-square analysis was performed for quantitative
variables; Mann–Whitney U test was used for polytomous variables
or for quantitative variables presenting non-normal distribu-
tion. Multivariate analysis by  binary logistic regression (forward
method) was performed considering presence of LN as an outcome.
The model was adjusted for variables with statistically significant
association with p  < 0.05 and variables with biological plausibility
such as environmental factors and finally for possible confusing
variables (i.e. socioeconomic status, duration of disease). Goodness
of fit was assessed using the Hosmer–Lemeshow test.

Results

Study population

Of the total 1175 SLE patients, 455 (38.7%) had lupus nephri-
tis. Average age at diagnosis was 33 years and 91% were female.
Among the clinical variables that stood out were hematologic, joint,
and skin manifestations which were respectively found in 81.6%,
80.4% and 73.4%. Regarding environmental factors, current or pre-
vious smoking was reported by 20.7%, and use of hair  dyes by 43.6%.

Table 1

Characteristics of 1175 patients with systemic lupus erythematosus evaluated at a
specialized center in Colombia between 2007 and 2015.

Sociodemographic (%)

Female gender 91
Schooling

Elementary 20
High school 13.4
Technical 50.4
Professional 16.2

Use of exogenous agents (%)

Smoking status

Previous or current smoker 20.7
Non-smoker 5.4

Solvents 2
Hair dyes 43.6
Glue 1.7
Prosthetic implants 1.8

Clinical features Mean (SD)

Age (years) 44  (14)
Age at  diagnosis (years) 33  (13.5)
Duration of  SLEa (years) 10.6 (8.1)

Systemic manifestations (%)

Skin and  mucosa 73.4
Joints 80.4
Serosa 20.7
Neurologic 5.4
Hematologic 81.6
Renal 38.7

Autoimmune profile (%)

Anti-DNA 53.2
Anti-SM 31.6
Low complement 60.2
Anti-cardiolipin IgG 13
Anti-cardiolipin IgM 15.4
Lupus anticoagulant antibody 25
Polyautoimmunity 21

Treatment %

Steroid 79
Antimalarial 69
Azathioprine 45
Cyclophosphamide 19.8
Mycophenolate mofetil 28.2
Rituximab 6.6

a Systemic lupus erythematosus.

Clinical, sociodemographic and autoimmune characteristics of our
population study are shown in Table 1.

Description of lupus nephritis population

Lupus nephritis patients had an average age of 40.9 years and
their average age at diagnosis was  29.7 years. Males were found
to be more prevalent in the LN group. A longer time to disease
progression was observed for LN patients, compared to patients
without renal disease (11.25 vs. 10.3 years, respectively).

Regarding systemic manifestations, our data showed that LN
patients exhibited significantly greater serous membrane involve-
ment and fewer manifestations of the joints, skin, and mucosa.
Positive serological markers were found in  a  significantly greater
proportion of patients with LN compared to those without renal
disease. For instance, LN patients were found to  have low levels
of complement, positive anti-DNA, and anti-SM in  65.2%, 57.7%,
and 37.1% respectively. Characteristics of SLE patients according to
renal disease status (LN vs. no renal disease) are shown in  Table 2.
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Table  2

Clinical, immunologic, sociodemographic, and exposure in lupus nephritis patients.

Lupus nephritis

Yes (N = 455) No (N = 720) p-Valued

Clinical features Mean (SD)
Age at diagnosis (years) 29.7 (12.8) 35.5 (13.4) 0.05b

Duration of SLEa (years) 11.25 (8.3) 10.3 (7.9) 0.25b

Systemic manifestationsc (%)
Skin and mucosa 63.2 79.7 0.001
Joints 72.3 85.5 0.001
Serosa 27.9 16.1 0.001

Sociodemographic (%)
Male gender 11.6 7.1 0.007

Autoimmune profile (%)
Anti-DNA 246/426 (57.7) 338/671 (50.3) 0.001
Anti-SM 120/323 (37.1) 176/613 (28.7) 0.001
Low complement 291/446 (65.2) 408/715 (57.1) 0.001

Tobacco (%)
Use 84 76.4 0.001

a Systemic lupus erythematosus.
b Mann–Whitney U test.
c Including antecedents or new events presented at the time of data collection.
d Pearson’s chi-squared test.

Association of factors

Compared to females, male patients exhibited a  1.98 times
higher risk of presenting lupus nephritis. Patients with disease
duration longer than 10 years had a  1.48-fold increased risk of LN.
Similarly, positive anti-DNA (OR 1.34 CI95% 1.03–1.75) and posi-
tive anti-SM (OR 1.45 CI95% 1.04–2.02) were associated with the
presence of lupus nephritis.

Regarding exposure to environmental factors, previous or cur-
rent history of smoking increased 1.75-fold the risk of LN, while
having a non-smoking status was protective (Table 3).

Discussion

Throughout the literature, the Latin American population is  con-
sidered a single minority group, despite it being a  heterogeneous
population with differences in  their ancestry, socioeconomic, and
cultural conditions. This diversity may  play a role in favoring mani-
festations of SLE such as worse outcomes and differences in clinical
response, as was shown by the Latin-American Lupus Study Group
(GLADEL, Grupo Latinoamericano de Estudio del Lupus), which is  the
largest study of Latin American SLE patients.7

Our population study included 1175 SLE patients, being one of
the largest compared to  regional and worldwide studies. In this
population, prevalence of lupus nephritis, distribution by gender,
average age at diagnosis, and time course of disease progression
in  patients with or without LN were similar to  those previously
reported by other Colombian, Latin-American, and North Ameri-
can studies.6–10 Our data showed that  patients with LN presented
fewer joint, skin and mucosa manifestations than those reported
by a previous Colombian study6; that reported that pleuritis was
significantly associated with lupus nephritis, suggesting a  SLE sub-
phenotype in which these two manifestations are associated. In
our study however, this association was no longer observed after
adjusting for different clinical and paraclinical variables.

While ethnic distribution was not analyzed in  our study,
the previous GLADEL study reported that African-Latin American
(ALA) patients were more prevalent in  Colombia than Caucasians,
Mestizo (mixed European and Amerindian ancestry), or pure
Amerindians.11 Subsequent analyses of that same cohort have
shown that ALA, as well as Mestizo patients, exhibited higher risk

of developing renal disease, which was  presented earlier and was
more severe.7 Similarly, results from the LUMINA (Lupus In MInori-
ties: NAture versus nurture) study showed that Hispanics and
African-Americans were at increased risk of lupus nephritis.3 Thus,
the role of ethnicity as a  predictor of risk of LN may  be explained
by the variation in distribution of ancestral alleles involved in  SLE
and LN physiopathology.12 Therefore, the Latin America population
represents an ethnic group at high risk of SLE/LN and thus identify-
ing associated factors may  ultimately have prognostic implications.

Several environmental exposure factors have  been implicated
in  the development of SLE in previously healthy individuals, in SLE
physiopathology, and in the development of more aggressive forms
of the disease. Among these factors, exposure to tobacco has been
widely studied and it has been proposed that it may trigger epige-
netic modifications – similar to  that observed in other autoimmune
diseases such as rheumatoid arthritis – that lead to increased oxida-
tive  stress, systemic inflammation, upregulation of inflammatory
cytokines, and production of autoantibodies.13 In agreement with
this, the Nurses’ Health Study, in which a  large cohort of patients
in the United States were followed for decades, found an associ-
ation between smoking and >10 pack-years of smoking with SLE
and positive anti-dsDNA antibodies.14 In addition, smoking dur-
ing pregnancy, as well as exposure of newborns to secondhand
smoke, increased risk of childhood onset SLE.15 Among the evalu-
ated environmental factors in our study, current or previous history
of smoking was associated with increased risk of developing LN.
Freemer et al. showed that active smoking was associated with
positive anti-dsDNA, and in turn, this positivity was associated with
LN;  however, a direct association between smoking and LN was not
reported.16

In our patients with LN, the prevalence of ESRD (stage 5 CKD)
was 7%, in contrast to the prevalence of 26% in the cohort reported
by Ward et.al. in which a  2.5-fold increase in CKD disease pro-
gression was  observed in the smoking LN population compared
to  the non-smoking LN population.17 Unfortunately, limitations in
our epidemiological design do  not  allow this comparison. Likewise,
that study showed that cigarette smoking and hypertension neg-
atively impact the time to development of ESRD in LN patients.
A  theory proposed to explain this observation is  that the use of
tobacco leads to  increased levels of thromboxane A2, which may
boost renal vasoconstriction and platelet aggregation, precipitating
chronic vascular changes of lupus nephritis. However, our results
and that of others, were not able to demonstrate this association.18

Importantly, our data showed that a  non-smoking status consti-
tutes a protective factor for LN, which had not been previously
reported as statistically significant.

Tobacco use has been implicated as one of the risk factors
that, together with non-traditional risk factors inherent to  SLE
inflammation, favors development of cardiovascular disease.19 Fur-
thermore, an association between smoking and nephritis with
metabolic syndrome has been previously described in Latin Ameri-
can SLE patients.20 Similarly, previous history of nephritis as well as
of tobacco use have been associated to  thrombosis in  a  multi-ethnic
cohort involving Hispanic SLE patients.21 In conclusion, tobacco
exposure constitutes a  relevant variable to take into account not
only as a  risk factor for SLE, CVD, or  thrombosis, but also as a  risk
factor for development of lupus nephritis.

Results from our analysis showed that male SLE patients were
at increased risk of LN, which is in  agreement with previous stud-
ies. While SLE most frequently affects the female population, males
present a clinically distinct phenotype, which is  more aggressive
and has a  higher incidence of renal disease.4

This association has been addressed by studies in other regions
worldwide. In Latin America, the GLADEL cohort found a signif-
icantly higher prevalence of LN in males compared to females
(58.5% vs 44.6% p =  0.004).22 Molina and colleagues obtained
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Table  3

Factors associated with lupus nephritis in a Colombian SLE patients.

Factor Raw OR CI (95%) Adjusted ORb CI (95%)

Being male 1.27 1.04–1.55 1.98 1.20–3.27
Duration of SLEa

≥10 years 1.37 1.08–1.74 1.48 1.01–2.16
Positive anti-Sm 1.46 1.10–1.95 1.45 1.04–2.02
Positive anti-DNA 1.34 1.05–1.72 1.34 1.03–1.75
Previous or current smoker 1.66 1.22–2.25 1.75 1.14–2.69
Non-smoker 0.56 0.41–0.77 0.52 0.34–0.81

a Systemic lupus erythematosus.
b Binary logistic regression.

a. Variables specified on step 1: Presence of polyautoimmunity, use of chemicals, use of solvents, use of glue, use of hair dyes, time of SLE progression (years), socioeconomic
status,  years of schooling, smoking status, positive anti-DNA, positive anti-Sm, gender, age, non-smoking status.

similar results (58% vs 44% p =  0.004), and identified a  non-
statistically significant trend of increased frequency of dialysis and
renal transplant in  male LN patients.23 In the LUMINA population
study, in which Hispanics could represent our  population, a  greater
prevalence of LN was identified in  male patients, although not  being
statistically significant (63.5% vs 52.1% p  = 0.085).24

In a cohort of Latin American lupus nephritis patients, the
presentation of nephrotic syndrome and type IV  LN were more
frequent in males compared to females, while no differences in
progression or  remission of LN were identified among genders.25

Similar findings have been described in an African-American pop-
ulation in the United States,26 and several studies in  Europe,27

including the Spanish RELESSER cohort, in  which 353 male patients
were compared to  3298 female patients, and a  greater prevalence of
LN was also observed in  males (44.8% vs. 29.8% p  >  0.001).28 In con-
trast, the study by  Mok  et al.29 in a Chinese population did not  find
differences in prevalence of LN among genders, supporting the rel-
evant role of ethnicity in physiopathology and target organ damage
in SLE.

Traditionally, estrogens have been considered a  risk factor for
SLE and being male as a protective factor for SLE incidence. Given
the current evidence of a  clinically aggressive phenotype of SLE in
males, several studies have attempted to propose a biologic expla-
nation for this observation. Hughes and colleagues4 genotyped
over 6000 patients including female and male SLE cases and con-
trols, and found that male patients presented a higher frequency
of risk alleles, which may  explain the severity of their disease.
Regarding the increased frequency of renal disease observed in
male SLE patients, other studies of CKD have shown that 17B-
estradiol is able to inhibit pro-inflammatory and pro-apoptotic
events exerting a nephroprotective role, while androgens stimulate
programmed cell death via  Fas/FasL. Additional hypotheses involv-
ing translocations and Toll-like receptors (TLRs) have also been
proposed.4

In conclusion, we  have described and analyzed the largest
sample of Colombian lupus nephritis patients in  which we have
provided strong evidence to show that our  population is demo-
graphically, clinically, and immunologically comparable to those
from other geographic areas.

The present study has some limitations, mainly those related
to the cross-sectional design which is observational. As  the name
advises, the aim of a cross sectional study is to obtain a represen-
tative sample by taking a  cross section of the population as we do
in the present work. All the measurements for the participants of
the study were obtained at a  single point in time. Although cross
sectional studies are useful for assessing the disease burden in  a
descriptive way and for hypothesis generation, they are  limited
in confirming causality and in  establishing temporal associations
between exposure and the disease or condition (in the present case,
lupus nephritis). In  fact, they are prone to selection and information
bias and confounding. Therefore, caution is  needed in interpreting
the present results.30

Even though more high-quality research is needed, in  agree-
ment with previous studies, our results show that current smoking
is a risk factor for LN, while non-smoking is  a protective factor.
Importantly, this constitutes a  target for intervention, as it is a  mod-
ifiable risk factor. Previous studies in Latin American and Hispanic
populations have reported the association between being male and
LN, while additional studies in other continents and ethnicities have
been heterogeneous, thus supporting the possible role of  ethnicity,
ancestry and racial admixture in  SLE physiopathology. In order to
gain  better insights to  explicate these relationships, more efforts
and further research in other large-scale population studies are
needed. The association between being male and LN is observed in
Latin-American populations, while not in other ethnicities. Thus,
ancestry and racial admixture may  play a role in  SLE physiopathol-
ogy.
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6. Anaya J-M, Cañas C,  Mantilla RD, Pineda-Tamayo R, Tobón GJ, Herrera-
Diaz  C,  et  al. Lupus nephritis in Colombians: contrasts and comparisons
with other populations. Clin Rev Allergy Immunol. 2011;40:199–207,
http://dx.doi.org/10.1007/s12016-010-8249-4.

7. Pons-Estel GJ, Catoggio LJ, Cardiel MH, Bonfa E, Caeiro F, Sato E,  et  al.
Lupus in Latin-American patients: lessons from the GLADEL cohort. Lupus.
2015;24:536–45, http://dx.doi.org/10.1177/0961203314567753.

8. Molina JF, Molina J, Garcia C,  Gharavi AE, Wilson WA,  Espinoza LR.  Ethnic differ-
ences in the clinical expression of systemic lupus erythematosus: a comparative
study between African-Americans and Latin Americans. Lupus. 1997;6:63–7,
http://dx.doi.org/10.1177/096120339700600109.

9. Pons-Estel GJ,  Alarcón GS, Burgos PI, Hachuel L, Boggio G,  Wojdyla D,  et al.
Mestizos with systemic lupus erythematosus develop renal disease early while
antimalarials retard its  appearance: data from a  Latin American cohort. Lupus.
2013;22:899–907, http://dx.doi.org/10.1177/0961203313496339.

10.  Seligman VA, Lum RF, Olson JL, Li H, Criswell LA.  Demographic differences
in  the development of lupus nephritis: a retrospective analysis. Am J  Med.
2002;9343:726–9, http://dx.doi.org/10.1016/S0002-9343(02)01118-X.

11.  Pons-Estel BA, Catoggio LJ, Cardiel MH,  Soriano ER, Gentiletti S, Villa
AR, et al. The GLADEL multinational latin american prospective inception
cohort of 1214 patients with systemic lupus erythematosus: ethnic and dis-
ease heterogeneity among “hispanics.”. Medicine (Baltimore). 2004;83:1–17,
http://dx.doi.org/10.1097/01.md.0000104742.42401.e2.

355

dx.doi.org/10.1080/1744666X. 2017.1327352
dx.doi.org/10.1080/1744666X. 2017.1327352
dx.doi.org/10.2215/CJN.05780616
dx.doi.org/10.1136/ard.2010.131482
dx.doi.org/10.1155/2012/604892
dx.doi.org/10.1093/rheumatology/ket160
dx.doi.org/10.1093/rheumatology/ket160
dx.doi.org/10.1007/s12016-010-8249-4
dx.doi.org/10.1177/0961203314567753
dx.doi.org/10.1177/096120339700600109
dx.doi.org/10.1177/0961203313496339
dx.doi.org/10.1016/S0002-9343(02)01118-X
dx.doi.org/10.1097/01.md.0000104742.42401.e2


J.C. Díaz-Coronado, A.  Rojas-Villarraga, D. Hernandez-Parra et al. Reumatología Clínica 17 (2021) 351–356

12. Sánchez E, Rasmussen A, Riba L, Acevedo-Vasquez E,  Kelly JA, Langefeld CD, et al.
Impact of genetic ancestry and sociodemographic status on  the clinical expres-
sion  of systemic lupus erythematosus in American Indian-European popula-
tions.  Arthritis Rheum. 2012;64:3687–94, http://dx.doi.org/10.1002/art.34650.

13. Parks CG, de Souza Espindola Santos A, Barbhaiya M,  Costenbader KH.
Understanding the role of environmental factors in the development of sys-
temic lupus erythematosus. Best Pract Res Clin Rheumatol. 2017;31:306–20,
http://dx.doi.org/10.1016/j.berh.2017.09.005.

14. Barbhaiya M,  Tedeschi SK, Lu B,  Malspeis S, Kreps D,  Sparks JA,
et  al. Cigarette smoking and the risk of systemic lupus erythemato-
sus,  overall and by anti-double stranded DNA antibody subtype, in
the Nurses’ Health Study cohorts. Ann Rheum Dis. 2018;77:196–202,
http://dx.doi.org/10.1136/annrheumdis-2017-211675.

15. Conde PG, Farhat LCL, Braga ALF, Sallum AEM, Farhat SCL,  Silva CA. Are
prematurity and environmental factors determinants for developing childhood-
onset systemic lupus erythematosus? Mod  Rheumatol. 2018;28:156–60,
http://dx.doi.org/10.1080/14397595.2017.1332508.

16. Freemer MM,  King TE, Criswell LA.  Association of smoking with dsDNA
autoantibody production in systemic lupus erythematosus. Ann Rheum Dis.
2006;65:581–4, http://dx.doi.org/10.1136/ard.2005.039438.

17. Ward MM,  Studenski S. Clinical prognostic factors in lupus nephritis. The
importance of hypertension and smoking. Arch Intern Med. 1992;152:2082–8,
http://dx.doi.org/10.1001/archinte.1992.00400220098017.

18.  McAlindon T, Giannotta L, Taub N,  D’Cruz D,  Hughes G. Environmental fac-
tors predicting nephritis in systemic lupus erythematosus. Ann Rheum Dis.
1993;52:720–4, http://dx.doi.org/10.1136/ard.52.10.720.

19. Todolí-Parra JA, Tung-Chen Y, Micó L, Gutiérrez J, Hernández-Jaras J, Ruiz-Cerda
JL.  Lupus nephritis with preserved kidney function associated with poorer car-
diovascular risk control: a  call for more awareness. Hipertens Riesgo Vasc.
2018;35:110–8, http://dx.doi.org/10.1016/j.hipert.2017.11.002.

20. Medeiros MM,  das C,  Xavier de Oliveira ÍM,  Ribeiro ÁTM. Prevalence
of  metabolic syndrome in a  cohort of systemic lupus erythemato-
sus  patients from Northeastern Brazil: association with disease activity,
nephritis, smoking, and age. Rheumatol Int. 2016;36:117–24, http://dx.doi.
org/10.1007/s00296-015-3316-z.

21. Kaiser R, Cleveland CM,  Criswell LA. Risk and protective factors for thrombosis
in systemic lupus erythematosus: results from a large, multi-ethnic cohort. Ann
Rheum Dis. 2009;68:238–41, http://dx.doi.org/10.1136/ard.2008.093013.

22. Garcia MA, Marcos JC,  Marcos AI, Pons-Estel BA, Wojdyla D, Arturi A,
et  al. Male systemic lupus erythematosus in a  Latin-American incep-
tion  cohort of 1214 patients. Lupus. 2005;14:938–46, http://dx.doi.
org/10.1191/0961203305lu2245oa.

23.  Molina JF, Drenkard C, Molina J, Cardiel MH, Uribe O, Anaya JM,  et al. Systemic
lupus erythematosus in males: a study  of 107 Latin American patients. Medicine.
1996;75:124–30, http://dx.doi.org/10.1097/00005792-199605000-00002.

24. Andrade RM,  Alarcón GS, Fernández M,  Apte M,  Vilá LM,  Reveille JD. Accel-
erated damage accrual among men with systemic lupus erythematosus XLIV.
results from a multiethnic US  cohort. Arthritis Rheum. 2007;56:622–30,
http://dx.doi.org/10.1002/art.22375.

25.  Urrestarazú A, Otatti G,  Silvariño R, Garau M,  Coitiño R, Alvarez A,
et  al. Lupus nephritis in males: clinical features, course, and prognos-
tic  factors for end-stage renal disease. Kidney Int Rep. 2017;2:905–12,
http://dx.doi.org/10.1016/j.ekir.2017.05.011.

26. Arbuckle MR,  James JA, Dennis GJ, Rubertone MV,  McClain MT,  Kim XR,
et  al. Rapid clinical progression to  diagnosis among African-American
men  with systemic lupus erythematosus. Lupus. 2003;12:99–106,
http://dx.doi.org/10.1191/0961203303lu334oa.

27.  Stefanidou S, Benos A, Galanopoulou V, Chatziyannis I, Kanakoudi F, Aslani-
dis  S, et al. Clinical expression and morbidity of systemic lupus erythematosus
during a post-diagnostic 5-year follow-up: a male:female comparison. Lupus.
2011;20:1090–4, http://dx.doi.org/10.1177/0961203311403640.

28. Riveros Frutos A, Casas I, Rúa-Figueroa I, López-Longo FJ, Calvo-Alén J, Galindo
M,  et  al. Systemic lupus erythematosus in Spanish males: a  study of the
Spanish Rheumatology Society Lupus Registry (RELESSER) cohort. Lupus.
2017;26:698–706, http://dx.doi.org/10.1177/0961203316673728.

29. Mok  CC, Lau CS, Chan TM,  Wong RWS. Clinical characteristics and out-
come of southern Chinese males with systemic lupus erythematosus. Lupus.
1999;8:188–96, http://dx.doi.org/10.1191/096120399678847605.

30.  Pandis N.  Cross-sectional studies. Am J  Orthod Dentofa-
cial Orthop. 2014;146:127–9, http://dx.doi.org/10.1093/acprof:
oso/9780192627391.003.0013.

356

dx.doi.org/10.1002/art.34650
dx.doi.org/10.1016/j.berh.2017.09.005
dx.doi.org/10.1136/annrheumdis-2017-211675
dx.doi.org/10.1080/14397595.2017.1332508
dx.doi.org/10.1136/ard.2005.039438
dx.doi.org/10.1001/archinte.1992.00400220098017
dx.doi.org/10.1136/ard.52.10.720
dx.doi.org/10.1016/j.hipert.2017.11.002
dx.doi.org/10.1007/s00296-015-3316-z
dx.doi.org/10.1007/s00296-015-3316-z
dx.doi.org/10.1136/ard.2008.093013
dx.doi.org/10.1191/0961203305lu2245oa
dx.doi.org/10.1191/0961203305lu2245oa
dx.doi.org/10.1097/00005792-199605000-00002
dx.doi.org/10.1002/art.22375
dx.doi.org/10.1016/j.ekir.2017.05.011
dx.doi.org/10.1191/0961203303lu334oa
dx.doi.org/10.1177/0961203311403640
dx.doi.org/10.1177/0961203316673728
dx.doi.org/10.1191/096120399678847605
dx.doi.org/10.1093/acprof:oso/9780192627391.003.0013
dx.doi.org/10.1093/acprof:oso/9780192627391.003.0013

	Clinical and sociodemographic factors associated with lupus nephritis in Colombian patients: A cross-sectional study
	Introduction
	Materials and methods
	Study design
	Population
	Ethics
	Sociodemographic variables
	Clinical and immunological variables
	Environmental exposure variables
	Statistical analysis

	Results
	Study population
	Description of lupus nephritis population
	Association of factors

	Discussion
	Conflict of interests
	References


