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BACKGROUND
• Systemic lupus erythematosus (SLE) is a complex autoimmune

disease with heterogeneous clinical manifestations

• Evidence from high-income countries suggests that
socioeconomic status (SES) and environmental factors
influence SLE outcomes, yet data from Latin America remain
limited

OBJECTIVE
• The objective of this research was to evaluate, across

three levels (individual, regional, and national), whether
socioeconomic and environmental factors impact the clinical
presentation of SLE in the GLADEL 2.0 cohort

RESULTS
• We identified five distinct clusters of patients with SLE, characterized by unique combinations of clinical severity, patient-reported outcomes (PROs),

SES, and environmental exposures

– Number of patients per cluster were: cluster 1 (n=285); cluster 2 (n=29); cluster 3 (n=74); cluster 4 (n=433); cluster 5 (n=262)

• Cluster 1 comprised mainly Argentinian (n=223, 78.2%) and Uruguayan (n=49, 17.2%) patients

• All patients in cluster 2 were from the Dominican Republic (n=29; 100%)

• All patients in cluster 3 were from Peru (n=74, 100%)

• Cluster 4 comprised mainly Brazilian (n=182, 42%), Colombian (n=137, 31.6%), and Paraguayan (n=57, 13.2%) patients

• Cluster 5 comprised mainly Mexican (n=176, 67.2%), Argentinian (n=55, 21%), and Chilean (n=31, 11.8%) patients

• Heatmaps illustrate select sociodemographic and clinical features (Figures 1, 2), environmental factors (Figure 2), and patient reported outcomes
(Figure 3) across the five clusters

• PCA showed that clinical manifestations, disease activity, and chronicity were different across the five clusters (Figure 4)
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METHODS
• We analyzed data from 1,083 patients with SLE enrolled in the

GLADEL 2.0 cohort across 10 Latin American countries
– All patients fulfilled the 1982/1997 American College of

Rheumatology (ACR) or 2012 Systemic Lupus International
Cooperating Clinics (SLICC) classification criteria

• Clinical outcomes were disease activity (Systemic Lupus
Erythematosus Disease Activity Index 2000
[SLEDAI-2K]), organ involvement (renal, hematologic,
cutaneous, musculoskeletal), and organ damage (SLICC/ACR
damage index; SDI)

• Variables were structured into three levels: Level 1 (individual),
Level 2 (state/province), and Level 3 (national). Multilevel
analyses included sociodemographic variables, environmental
exposure to air pollutants (PM2.5, PM10, NO2), and contextual 
indicators (income, unemployment, distribution of income or 
wealth through the Gini index, CO2 emissions) 

• Statistical analysis included cluster analysis (Ward’s method)
and principal component analysis (PCA)

A&E=age and education, RSV=relative standardized values, SES=socioeconomic status, Sx=sex. 

AMI USD=average monthly income in US dollars, DNI=direct normal irradiance (kWh/m²/year), DU=demographic and urban, GDI=Gender 
Development Index, GHI=global horizontal irradiance (kWh/m²/year), GLV=global level variables, HDI=Human Development Index,  
HS=health system, RSV=relative standardized values. 

RSV=relative standardized values, SLEDAI=Systemic Lupus Erythematosus Disease Activity Index, SLICC=Systemic Lupus International 
Collaborating Clinics. 

PCA=principal components analysis, SLE=systemic lupus erythematosus. 

FIGURE 1. Sociodemographic and clinical characteristics across clusters FIGURE 2. Socioeconomic and environmental characteristics across clusters 
Mean  standard deviation for selected sociodemographic, environmental, and
clinical indicators across the five clusters identified in the study cohort

FIGURE 3. Patient reported outcomes across clusters 
Clusters displayed distinct profiles across organ damage, disease activity, and 
patient-reported outcomes

FIGURE 4. Three-dimensional representation of the first three 
principal components 
Five clusters of SLE patients derived from socioeconomic and 
environmental variables
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CONCLUSIONS
Socioeconomic and environmental factors at individual, 
regional, and national levels influence the cumulative clinical 
manifestations and patient-reported outcomes in SLE

Our findings underscore the role of social vulnerability and 
environmental stressors as potential modifiers of SLE phenotype 
in Latin America, highlighting the need for context-sensitive 
interventions and policies to mitigate health inequities

1.0 (1.4) 0.7 (0.9) 1.7 (1.9) 1.1 (1.4) 1.1 (1.7)

7.7 (6.2) 13.0 (9.2) 9.3 (8.3) 9.8 (7.8) 10.3 (8.2)

79.3 (19.6) 89.7 (10.3) 75.8 (20.3) 74.4 (21.8) 77.3 (19.0)

76.9 (21.7) 89.2 (10.6) 74.5 (17.4) 70.5 (23.3) 75.0 (20.6)

80.9 (22.1) 88.6 (7.9) 79.8 (17.4) 73.6 (25.8) 76.0 (23.1)

78.1 (26.1) 88.1 (17.7) 75.6 (28.4) 73.1 (27.7) 76.6 (27.1)

71.7 (22.1) 79.7 (15.0) 68.8 (20.3) 64.9 (22.7) 66.3 (22.3)

74.9 (19.2) 85.6 (18.1) 76.8 (18.1) 68.0 (22.7) 73.1 (21.2)

73.0 (25.5) 87.3 (20.9) 75.0 (19.9) 69.5 (25.5) 70.7 (25.5)

67.2 (25.4) 79.7 (15.5) 71.0 (20.7) 65.1 (24.3) 65.0 (24.4)

30.9 (25.6) 7.9 (10.3) 32.1 (22.9) 38.6 (27.0) 36.0 (25.1)

Cognition**

Deter ation of Activitiesior **

Emotional Burden**

Fatigue*

Intimacy*

Pain**

Physical Burden**

Physical Function**

Planning**

SLEDAI**

SLICC*

Cluster 1 Cluster 2 Cluster 3 Cluster 4 Cluster 5

Cluster

RSV

0.00

0.25

0.50

0.75

1.00

29.5 (11.5) 29.7 (8.5) 33.1 (13.2) 27.9 (10.5) 29.4 (12.7)

14.5 (4.15) 13.7 (3.43) 13.8 (3.32) 12.6 (3.62) 13 (3.75)

88.4% 96.6% 87.8% 91.2% 87.8%

1.1% 100% 0% 13.4% 0%

1.8% 0% 0% 0.9% 0%

31.9% 0% 95.9% 65.6% 97.3%

0.4% 0% 0% 0.2% 0%

64.2% 0% 4.1% 19.4% 2.7%

33.3% 37.9% 54.1% 44.3% 44.7%

8.1% 6.9% 2.7% 4.4% 6.1%

47% 55.2% 40.5% 47.6% 47.7%

1.4% 0% 2.7% 1.2% 0.8%

4.6% 27.6% 14.9% 14.3% 10.3%

20.4% 51.7% 12.2% 32.6% 35.9%

48.4% 20.7% 35.1% 33.3% 24.8%

24.6% 0% 36.5% 15.5% 22.9%

1.4% 0% 1.4% 2.3% 4.2%

2.8% 89.7% 8.1% 6.7% 32.1%

14% 3.4% 5.4% 41.6% 34.7%

81.4% 6.9% 86.5% 50.1% 32.4%

5.6% 27.6% 9.5% 22.2% 10.7%

7% 27.6% 4.1% 9% 13.4%

54.7% 3.4% 47.3% 33.3% 29.8%

6.3% 0% 2.7% 4.2% 2.7%

15.4% 27.6% 16.2% 9% 21%

5.3% 3.4% 1.4% 5.5% 5.3%

5.6% 10.3% 18.9% 16.9% 17.2%

A
&

E
S

x
E

th
n

ic
M

a
rita

l
S

E
S

M
e
d

ic
a
l

O
c
c
u

p
a
tio

n

Cluster 1 Cluster 2 Cluster 3 Cluster 4 Cluster 5

Education (years)

Age at diagnosis (years)

Female

White

Others

Mixed

Indigenous

Afro-Latin American

Widowed

Single

Separated/Divorced

Married/Concubine

Middle low

Middle high

Middle

Low

High

Without coverage

P tial coar verage

Full coverage

Unknown

Unemployed due to illness

Unemployed (looking for job)

Student

Retired

P tialar -time work

Full-time work

RSV

−1

0

1

Sociodemographic, clinical, and socioeconomic variables

1750 (874) 9850 (0) 3880 (0) 4320 (2860) 2990 (2550)

3.72 (0.64)

1970 (123)

1780 (69.9)

29.8 (12.5)

16.9 (4.39)

13.6 (6.1)

2.07 (0)

1860 (0)

2020 (0)

79.1 (0)

1.66 (0)

56 (0)

1.81 (0)

1090 (0)

1700 (0)

71.3 (0)

48.7 (0)

28.6 (0)

2.09 (0.64)

1520 (287)

1810 (167)

32.4 (10.8)

20.1 (7.9)

15 (2.81)

3.81 (0.45)

2110 (184)

2060 (132)

47.5 (10.5)

30.9 (14.4)

22.4 (6.93)

9.96 (5.83) 6.18 (0) 1.65 (0) 3.91 (1.58) 3.17 (1.13)

644 (317)

8.07 (0.95)

0.400 (0.03)

0.830 (0.08)

0.999 (0.01)

940 (0)

5.7 (0)

0.375 (0)

0.781 (0)

1.03 (0)

310 (0)

6.6 (0)

0.400 (0)

0.765 (0)

0.952 (0)

498 (237)

8.18 (2.69)

0.473 (0.06)

0.752 (0.05)

0.998 ( )0

470 (252)

5.29 (2.88)

0.392 (0.04)

0.818 (0.04)

0.982 (0.01)

D
U

E
n

v
iro

n
m

e
n

ta
l/C

lim
a
te

H
S

S
o

c
io

e
c
o

n
o

m
ic

Cluster 1 Cluster 2 Cluster 3 Cluster 4 Cluster 5

Population density

PM _concentr2.5 ation

PM concentr10 ation

NO _concentr2 ation

GHI

DNI

CO2 emission

Physicians/1000 inhabitants

Unemployment rate

HDI

Gini index

GDI

AMI USD/month

RSV

−1

0

1

Socioeconomic and environmental GLV

This
 m

ate
ria

l is
 di

str
ibu

ted
 fo

r s
cie

nti
fic

 pu
rpo

se
s o

n J
&J M

ed
ica

l C
on

ne
ct,

 an
d i

s n
ot 

for
 pr

om
oti

on
al 

us
e



CLUSTER ANALYSIS OF SOCIOECONOMIC AND ENVIRONMENTAL DETERMINANTS MODIFYING ACTIVITY, 
CHRONICITY AND CLINICAL MANIFESTATIONS OF SYSTEMIC LUPUS ERYTHEMATOSUS IN THE GLADEL 2.0 COHORT

Marco Ulises Martínez Martínez,*1 Karen Roberts,2 Rosana Quintana,3 Marina Scolnik,4 Carmen Funes Soaje,5 Paula Alba,6 Verónica Saurit,7 Mercedes Argentina García,8 Guillermo A Berbotto,9 Verónica Bellomio,10 Eduardo 
Mario Kerzberg,11 Graciela Noemí Gómez,12 Cecilia Nora Pisoni,13 Vicente Juárez,14 Ana Malvar,15 Nilzio Antonio da Silva,16 Odirlei Andre Monticielo,17 Henrique Ataide Mariz,18 Francinne Machado Ribeiro,19 Eduardo F. Borba,20 Eloisa 
Bonfa,20 Edgard Torres dos Reis-Neto,21 Iris Guerra Herrera,22 Loreto Massardo,23 Gustavo Aroca Martínez,24 Lorena Gómez Escorcia,24 Carlos A. Cañas,25 Gerardo Quintana-Lopez,26 Carlos Enrique Toro Gutiérrez,27 Mario Javier 
Moreno Alvarez,28 Miguel Ángel Saavedra,29 Margarita Portela Hernández,30 Hilda Fragoso-Loyo,31 Luis H. Silveira,32 Ignacio García de la Torre,33 Carlos Abud-Mendoza,34 Jorge A. Esquivel Valerio,35 Isabel Acosta Colman,36 
Astrid Paats,36 Claudia Mora Trujillo,37 Manuel F. Ugarte-Gil,38 Armando Calvo Quiroz,39 Roberto Muñoz Louis,40 Martín Rebella,41 Álvaro Danza,42 José A Gómez-Puerta,43 Federico Zazzetti,44 Ashley Orillion,45  
Guillermo Pons-Estel3, Ingris Peláez-Ballestas,46 on behalf of Grupo Latino Americano De Estudio de Lupus (GLADEL), Study Group of PANLAR

1HGSZ No 9, Instituto Mexicano del Seguro Social, San Luis Potosí, México; 2Instituto de Investigación, Rosario, Argentina;  3Centro Regional de Enfermedades Autoinmunes y Reumáticas, GO-CREAR, Rosario, Argentina; 
4Hospital Italiano de Buenos Aires, Buenos Aires, Argentina; 5Hospital Italiano de Córdoba, Córdoba, Argentina; 6Hospital Córdoba y Sanatorio Allende, Facultad de Ciencias Médicas, Universidad Nacional de Córdoba, 
Córdoba, Argentina; 7Hospital Privado Centro Médico de Córdoba, Córdoba, Argentina; 8Hospital San Martin de La Plata, La Plata, Argentina; 9Sanatorio Británico, Rosario, Argentina; 10Hospital Padilla, Tucumán, Argentina; 
11Hospital J.M Ramos Mejía, Buenos Aires, Argentina; 12Instituto de Investigaciones  Médicas Alfredo Lanari, Universidad de Buenos Aires, Buenos Aires, Argentina; 13CEMIC Centro de Educación Médica e Investigaciones 
Clínicas ‘‘Norberto Quirno”, Buenos Aires, Argentina; 14Hospital Señor del Milagro Salta, Salta, Argentina; 15Hospital General de Agudos Dr. Juan A. Fernández, Buenos Aires, Argentina; 16Hospital das Clinicas/Medical School 
of Federal University of Goias, Goiania, Brazil; 17Hospital de Clínicas de Porto Alegre, Universidade Federal Do Rio Grande Do Sul, Porto Alegre, Brazil; 18Universidad Federal de Pernambuco, Pernambuco, Brazil; 19Hospital 
Universitário Pedro Ernesto—Universidade do Estado do Rio de Janeiro, Rio de Janeiro, Brazil; 20Faculdade de Medicina da Universidade de São Paulo, USP, São Paulo, Brazil; 21Escola Paulista de Medicina / Universidade 
federal de São Paulo (EPM / Unifesp), Sao Paulo, Brazil; 22Hospital del Salvador Santiago de Chile, Santiago, Chile; 23Facultad de Medicina y Ciencia, Universidad San Sebastián, Santiago, Chile; 24Clínica de la Costa y 
Universidad Simón Bolívar, Barranquilla, Colombia; 25Fundación Valle del Lili, Universidad Icesi, Cali, Colombia; 26Facultad de Medicina, Universidad Nacional de Colombia; Hospital Universitario Fundación Santa Fe de Bogotá; 
Hospital Universitario Nacional de Colombia, Bogotá, Colombia; 27Pontificia Universidad Javeriana de Cali, Cali, Colombia; 28Universidad de Especialidades Espíritu Santo, Guayaquil, Ecuador; 29Hospital de Especialidades Dr. 
Antonio Fraga Mouret, Centro Médico Nacional La Raza, Instituto Mexicano del Seguro Social, Mexico City, Mexico; 30Hospital de Especialidades del Centro Médico Nacional SXXI, Instituto Mexicano del Seguro Social (IMSS), 
Mexico City, Mexico; 31Instituto Nacional de Ciencias Médicas y Nutrición Salvador Zubirán, Mexico City, Mexico; 32Instituto Nacional de Cardiología Ignacio Chávez, Mexico City, Mexico; 33Centro de Estudios de Investigación 
Básica y Clínica, S.C., Jalisco, Mexico; 34Facultad de Medicina de la Universidad Autónoma de San Luis Potosí y Hospital Central “Dr. Ignacio Morones Prieto”, San Luis Potosí, Mexico; 35Hospital Universitario “Dr. José Eleuterio 
Gonzalez”, Universidad Autónoma de Nuevo León, Nuevo León, Mexico; 36Facultad de Ciencias Médicas, Universidad Nacional de Asunción, San Lorenzo, Paraguay; 37Hospital Nacional Edgardo Rebagliati Martins-EsSalud, 
Lima, Peru; 38Grupo Peruano de Estudio de Enfermedades Autoinmunes Sistémicas, Universidad Científica del Sur, Lima, Peru; Hospital Guillermo Almenara Irigoyen, EsSalud, Lima, Peru; 39Hospital Nacional Cayetano Heredia 
Universidad Peruana Cayetano Heredia, Lima, Peru; 40Hospital Docente Padre Billini, Distrito Nacional, Dominican Republic; 41Hospital de Clínicas, Facultad de Medicina, UDELAR, Montevideo, Uruguay; 42Médica Uruguaya, 
Facultad de Medicina—Universidad de la República, Montevideo, Uruguay; 43Rheumatology Department, Hospital Clinic, Barcelona, Spain; 44Johnson & Johnson, Horsham, PA; 45Johnson & Johnson, Spring House, PA; 
46Hospital General de México “Dr. Eduardo Liceaga”, Mexico City, Mexico

0623

*Presenting author
This

 m
ate

ria
l is

 di
str

ibu
ted

 fo
r s

cie
nti

fic
 pu

rpo
se

s o
n J

&J M
ed

ica
l C

on
ne

ct,
 an

d i
s n

ot 
for

 pr
om

oti
on

al 
us

e




