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ABSTRACT

Objective To describe baseline characteristics of a
multinational, multiethnic Latin American cohort of SLE
patients with and without lupus nephritis (LN) from Latin
American Group for the Study of Lupus (GLADEL) 2.0.
Methods GLADEL 2.0 is an observational prevalent and
incident cohort. Adult patients (>18 years) with SLE who
fulfilled the 1982/1997 American College of Rheumatology
(ACR) and/or the 2012 Systemic Lupus International
Collaborating Clinics (SLICC) classification criteria from 43
centres in 10 Latin American countries were categorised
into four groups: (1) without LN, (2) prevalent inactive

LN, (3) prevalent active LN and (4) incident LN. Baseline
demographics, clinical manifestations, treatments, disease
activity and damage were recorded. A cross-sectional
analysis and logistic regression was conducted to identify
factors associated with LN and cumulative damage
(SLICC/ACR Damage Index (SDI)).

Results Among 1083 patients, 89.6% were female,
median age at diagnosis was 27 years, median disease
duration was 66.2 months and 65.0% were Mestizo.
Patients with LN (n=653) were younger and had shorter
disease duration than patients without LN. LN was
negatively associated with older age at diagnosis (OR,
0.98) and discoid rash (OR, 0.53) and positively associated
with male gender (OR, 1.91), Mestizo ethnicity (OR, 1.46),
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WHAT IS ALREADY KNOWN ON THIS TOPIC

= Patients with SLE from Latin America, particularly
those who are Mestizos, exhibit different character-
istics than those from other regions. These patients
have greater renal involvement and higher disease
activity.

WHAT THIS STUDY ADDS

= Patients with comorbidities, thrombocytopenia and
positive anti-double-stranded DNA (anti-dsDNA) an-
tibodies were three times more likely to have lupus
nephritis (LN). Males were almost twice as likely as
females to have LN, as were Mestizos compared
with Caucasians. Each additional year of age at di-
agnosis was associated with a 2% decrease in the
probability of LN, indicating that younger patients
are at increased risk. The presence of a discoid rash
was associated with an almost one-half reduction
in the probability of LN, suggesting that it may be a

marker of a milder phenotype of the disease.

comorbidities (OR, 3.2), thrombocytopenia (OR, 3.44), anti—
double-stranded DNA (anti-dsDNA) positivity (OR, 3.23) and
low complement (OR, 1.54). SDI >1 was associated with
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HOW THIS STUDY MIGHT AFFECT RESEARCH, PRACTICE OR POLICY

= This study alerts clinicians caring for these ethnic groups to the
relevance of demographic and clinical characteristics in the devel-
opment of renal involvement.

older age at diagnosis, longer disease duration, cumulative prednisone
dose and cyclophosphamide use.

Conclusions Male sex, Mestizo ethnicity, comorbidities,
thrombocytopenia, anti-dsDNA positivity and low complement levels were
associated with LN occurrence. Cumulative damage was associated with
older age at diagnosis, longer disease duration, higher cumulative dose of
prednisone and the use of cyclophosphamide.

Trial registration number NCT04534647.

INTRODUCTION

SLE is an autoimmune disease characterised by a broad
spectrum of clinical manifestations, varying from mild
to major organ involvement, which negatively impacts
patients’ health-related quality of life and their survival.
In Latin America (LATAM), SLE exhibits particular char-
acteristics, including a higher prevalence, earlier onset
and more aggressive course, compared with patients
from developed countries.! These differences are influ-
enced by multiple determinants, such as the genetic
susceptibility of Mestizo populations, exposure to specific
environmental factors and, most notably, inequities in
accessing medical care.”?

The Latin American Group for the Study of Lupus
(GLADEL, for Grupo Latino Americano de Estudio del
Lupus) has previously described these data in another
cohort of patients with SLE from the region. The influ-
ence of ethnicity, familial aggregation, gender, childhood
and late-onset disease has been described, as well as the
benefits of antimalarials in the prevention of flares, a
decrement in disease activity, protection against severe
infections and better survival.' =7 Lupus nephritis (LN)
outcomes are influenced by several factors, including race
and ethnicity, access to healthcare and environmental
factors.' '®

LATAM is a large subcontinent with significant ethnic
admixtures between and within countries and with diverse
socioeconomic, educational and demographic reali-
ties that influence the severity of SLE. Population-based
cohorts provide a rationale for recognising the different
characteristics of the disease and for establishing guide-
lines for SLE treatment. However, not all data are general-
isable, demonstrating the need to establish regional SLE
cohorts to better understand disease features, address
health inequities within these populations and provide
a community-based approach to SLE management. For
these reasons, we have now assembled a large, multi-
national, multiethnic cohort of patients with SLE with
and without LN (GLADEL 2.0). This cohort represents
10 LATAM countries'® and it builds on the legacy of
the original GLADEL cohort, but with enhanced meth-
odology and updated data to reinforce and expand on

previous observations regarding ethnicity-related differ-
ences in disease manifestations, while introducing novel
elements such as a centralised biomarker collection. The
primary objective of this communication is to describe
the baseline sociodemographic, clinical and therapeutic
characteristics of this cohort. Secondary objectives are to
evaluate the factors associated with the occurrence of LN
and with damage accrual at cohort entry.

METHODS

Centres selection

A large, multinational, multiethnic, LATAM cohort of
patients with SLE with and without LN (GLADEL 2.0)
was constituted.'® Reference centres in rheumatology,
internal medicine and nephrology with expertise in
SLE, academic profiles and training programmes were
included. The 43 participating centres are distributed in
10 LATAM countries: Argentina, Brazil, Chile, Colombia,
Dominican Republic, Ecuador, Mexico, Paraguay, Peru
and Uruguay, as shown in online supplemental figure 1.

Patient selection

Between May 2019 and October 2023, patients =18 years
of age, with a diagnosis of SLE according to either the
1982/1997 American College of Rheumatology (ACR) '
and/or the 2012 Systemic Lupus International Collabo-
rating Clinics (SLICC) 2! classification criteria, who agreed
to participate and signed the corresponding informed
consent, were included in the study. Annual follow-up is
being done in these patients. Patients were categorised
into four subsets according to the presence of LN: Group
I: patients with SLE, without renal involvement (never had
persistent proteinuria, cellular casts or impaired renal
function); Group II: patients with SLE, with prevalent LN
(at any time during their disease course), currently inac-
tive (referred to patients with a prior LN diagnosis who
had fully resolved these criteria at enrolment); Group III.
patients with SLE, with prevalent LN (at any time during
their disease course), currently active (defined as persis-
tent proteinuria >0.5g/day or >3+ on dipstick if quanti-
fication was unavailable and/or presence of cellular casts
at cohort entry) and Group IV: patients with SLE, with
incident LN (maximum duration, 3months, untreated
with immunosuppressants and with a mandatory renal
biopsy); immunosuppressive treatment was initiated
according to clinical indication and not delayed by study
procedures. Information on prior renal involvement was
obtained from medical record review at each site, with
verification by site investigators and centralised data
control committee to minimise misclassifications. Patients
with concomitant Sjogren’s disease and antiphospholipid
syndrome were included. Patients with other systemic
autoimmune diseases or overlapping syndromes (rheu-
matoid arthritis, systemic sclerosis, dermato-polymyositis,
systemic vasculitis and others), who were pregnant at the
time of inclusion or had an active urinary or a systemic

2 Pons-Estel GJ, et al. Lupus Science & Medicine 2026;13:001878. doi:10.1136/lupus-2025-001878

'salbojouyoa) Jejiwis pue ‘Buiuiel; |y ‘Buiuiw eyep pue 1xa} 0} pajejal sasn Joy Buipnjoul ybuAdoo Ag pejosiold
1senb Aq 920z AeN 6z uo woofwqsndny//:sdpy wouy papeojumod 920z IMdy 0Z U0 8/81.00-6202-Sndn|/9g L L "0l Se paysiignd sulj :auIdIps|y g 80usiog sndn


https://dx.doi.org/10.1136/lupus-2025-001878

Lupus nephritis

infection (including hepatitis B and C, HIV or active
COVID-19 infection) were excluded.

Database

Data were collected using ARTHROS-Web (www.arthro-
soft.com), a modified version of the ARTHROS software.
This is a validated and user-friendly database developed
by Argentine rheumatologists. The identity of the patients
is confidential, and the exported data are anonymised.

Clinical information

At baseline, sociodemographic factors (sex, ethnicity,
socioeconomic level assessed by Graffar method,” educa-
tional level, occupation), physical examination and life-
style habits, cumulative lupus criteria, clinical manifesta-
tions (general, skin and mucosal, musculoskeletal, renal,
renal histopathologic findings, neuropsychiatric, ocular,
serositis, cardiovascular, pulmonary, gastrointestinal,
haematologic and maternal-fetal, infections, hospitali-
sations), comorbidities (arterial hypertension, diabetes
mellitus, dyslipidaemia), treatment regimens (specific
for lupus manifestations and treatments for other condi-
tions) and traditional serological and urinary biomarkers
performed locally (haematological, chemistry, urinalysis,
autoantibodies, complement) were recorded. The clin-
ical data examined correspond to cumulative informa-
tion recorded at the baseline visit. Ethnic classification
was based on the self-reported ancestry of parents and all
four grandparents. Patients provided their own place of
birth and that of their parents and grandparents. They
were then categorised as follows: Caucasian (all ancestors
of European origin); Mestizo (Latin American—-born indi-
viduals with both Amerindian and European ancestry);
African—-Latin American (born in LATAM with at least
one African ancestor, regardless of other ancestry) and
Pure Amerindian (all ancestors of autochthonous
origin). The following were also obtained: physician’s
global assessment (PGA), disease activity assessed with the
SLE Disease Activity Index 2000 (SLEDAI-2K),* organ
damage assessed with the SLICC/ACR Damage Index
(SDI),** and patient-reported outcomes including Lupus
Quality of Life (LupusQoL)® and Work Productivity and
Activity Impairment Questionnaire.”* Throughout the
study, a data control committee monitored the records
entered, ensuring their quality.

Patient and public involvement

Patients or the public were not involved in the design,
conduct, data analysis, reporting or dissemination of this
study.

Statistical analysis

Clinical and serological markers were examined for
the entire cohort and for the different patient groups.
Numerical variables are reported as medians and IQRs
and compared using the Kruskal-Wallis test; categorical
variables are reported as frequencies (percentages) and
compared using the x* or the Fisher exact tests, as appro-
priate. Factors associated with the development of LN

and cumulative damage (SDI >1) were evaluated using
logistic regression analysis. The results are presented as
ORs and their 95% CIs. P values <0.05 were considered
statistically significant. All analyses were performed with
Rv4.2.2%

RESULTS

Sociodemographic and baseline characteristics

A total of 1083 patients with SLE were enrolled into the
GLADEL 2.0 cohort and included in the present analysis.
These patients’ demographic characteristics are noted in
table 1. Of the included patients, 89.6% were female, the
median (IQR) age at diagnosis was 27 (20-35) years, and
the median (IQR) disease duration at cohort entry was
66.2 (17.5-141.4) months. Most patients were of Mestizo
ethnicity (65%), and 41% had a low or medium-low soci-
oeconomic level. A total of 430 patients (39.7%) did not
present with LN at enrolment (group I). Of the patients
with SLE with renal involvement, 227 were from group II
(prevalent inactive LN), 248 from group III (prevalent
active LN) and 178 from group IV (incident active LN).
Patients with LN (n=653) were significantly younger at
diagnosis (median (IQR), 25 years (19.0-33.0) vs 29 years
(21.0-39.0); p=0.001) and had a shorter disease dura-
tion at cohort entry (median (IQR), 58.5 months (11.7-
141.2) vs 76 months (29.0-142.3); p=0.003) than patients
without LN. Men had a higher LN frequency than women
(72.6% vs 58.9%). A significantly higher frequency of
comorbidities, such as hypertension, dyslipidaemia and
secondary Cushing syndrome, was found in patients
with LN (32.3%, 15.1% and 13.5%, respectively) versus
patients without LN (19.4%, 7.5% and 9.1%, respec-
tively). Disease activity, as assessed by the SLEDAI-2K, was
higher among patients with LN than patients without LN
(median (IQR), 8.0 (2.8-16.0)vs 2.0 (0-6.0); p=0.001),
with a higher frequency of moderate-severe PGA in
patients with LN (55.9% vs 17.4%; p=0.001). Furthermore,
disease activity at cohort entry, excluding renal manifes-
tations measured by the non-renal SLEDAI, was found to
be higher in patients with LN than in patients without
LN (median (IQR), 4 (2.0-7.0)vs 2 (0.0-6.0); p=0.001).
However, no difference was found in cumulative damage
at cohort entry between the LN and the non-LN groups
(median (IQR), 0 (0-1)vs 0 (0-1); p=0.282; table 1). In
online supplemental table 1, the clinical and laboratory
characteristics of patients with and without LN at cohort
entry are described. Within the patients with LN, prolifer-
ative LN, class III or IV, occurred in 72% of cases.

Online supplemental figure 2 shows the distribu-
tion of cumulative damage in the different groups at
cohort entry. Significant differences were found in the
distribution of cumulative damage among patients in
the four lupus groups. Cumulative damage (SDI >1) at
cohort entry was found in 37.7% of all patients, 36.2%
in group I patients, 41.9% in group II patients, 48.4%
in group III patients and 21.3% in group IV patients
(p=0.001). The highest damage values were seen in
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Table 1 Baseline characteristics of SLE patients with and without LN
Total With LN (groups II-11I-1V) Without LN (group I)
Variable (n=1083) (n=653) (n=430) P value*
Sex, n (%)
Female 970 (89.6) 571 (58.9) 399 (41.1) 0.004
Male 113 (10.4) 82 (72.6) 31 (27.4)
Age (at diagnosis), median (IQR), years 27 (20-35) 25 (19-33) 29 (21-39) 0.001
Age (at enrolment), median (IQR), years 35 (27-44) 33 (25-42) 38 (29-47) 0.001
Disease duration,t median (IQR), months 66.2 (17.6-141.4) 58.5 (11.7-141.2) 76.0 (29-142.6) 0.003
Education, mean (SD), years 13.3 (11-16) 13.4 (11-16) 13.1 (11-16) 0.366
Ethnic group, n (%) 0.108
African-Latin American 90 (8.3) 57 (8.8) 33(7.7)
Caucasian 277 (25.7) 152 (23.3) 125 (29.2)
Mestizo 701 (65.0) 437 (67.1) 264 (61.7)
Other 11 (1.0 5(0.8) 6 (1.4)
Socioeconomic status, n (%) 0.373
Low/medium and low 438 (41.0) 272 (42.2) 166 (39.3)
High/high, medium/high and medium 629 (59.0) 373 (57.8) 256 (60.7)
Employment status, n (%) 0.001
Student 105 (10.2) 75 (12.2) 30(7.3)
Full-/part-time job 572 (55.6) 332 (54.0) 240 (58.1)
Retired 45 (4.4) 17 (2.8) 28 (6.8)
Unemployed 306 (29.8) 191 (31.1) 115 (27.8)
Comorbidities, n (%)
Hypertension 293 (27.2) 210 (32.3) 83 (19.4) 0.001
Diabetes mellitus 45 (4.2) 18 (2.8) 27 (6.3) 0.007
Dyslipidaemia 129 (12.1) 97 (15.1) 32 (7.5) 0.001
Smoking, n (%) 54 (5.1) 25 (4.0 29 (6.8) 0.046
BMI, n (%) 0.029
Underweight 31(3.1) 20 (3.3) 11 (2.7)
Normal 461 (45.6) 276 (46.2) 185 (44.7)
Overweight 333 (32.9) 209 (34.9) 124 (30)
Obese 187 (18.5) 93 (15.6) 94 (22.7)
Secondary Cushing’s syndrome, n (%) 127 (11.8) 88 (13.5) 39 (9.1) 0.033
SDI at cohort entry, median (IQR) 0 (0-1) 0 (0-1) 0 (0-1) 0.282
SDI 21, n (%) 405 (37.7) 253 (38.7) 152 (35.3) 0.219
SLEDAI-2K at cohort entry, median (IQR) 5 (2.0-11.0) 8 (2.8-16.0) 2 (0.0-6.0) 0.001
Non-renal SLEDAI at cohort entry, median (IQR) 4 (0.0-6.0) 4 (2.0-7.0) 2 (0.0-6.0) 0.001
PGA at cohort entry, n (%) 0.001
None to mild 643 (59.4) 288 (44.1) 355 (82.6)
Moderate to severe 440 (40.6) 365 (55.9) 75 (17.4)

*P values correspond to the Wilcoxon test, Fisher’s exact test or the % test, as appropriate. Bold P values indicate statistical significance (P <0.05).

TAt cohort entry.

BMI, body mass index; IQR, interquartile range; LN, lupus nephritis; PGA, physician’s global assessment; SD, standard deviation; SDI, Systemic
Lupus International Collaborating Clinics/American College of Rheumatology Damage Index; SLE, systemic lupus erythematosus; SLEDAI-2K,

Systemic Lupus Erythematosus Disease Activity Index.

groups I and IL. In online supplemental table 2a, b, the
involvement of the different SDI domains in all groups is
shown. Among patients with damage at cohort entry, the
most frequently reported manifestations were cataracts
(5.1%), cerebrovascular accidents (3.6%), proteinuria

>3.5 g/24hours (6.3%) and venous thrombosis (6.1%).
Significant differences between groups were observed in
the following domains: in group I patients (without LN),
the most frequent damage domains were deforming/
erosive arthritis (4%) and malignancy (1.9%). In group II
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patients (with prevalent inactive LN), the most frequent
damage domains found were ocular (cataracts, 8.8%;
retinal change or optic atrophy, 5.1%), musculoskel-
etal (avascular necrosis, 8.3%) and gonadal (premature
gonadal failure, 6.0%). In group III patients (prevalent
active LN), renal damage was the most frequent domain
found, including a glomerular filtration rate <50%
(9.5%), proteinuria 23.5g/24hours (19.8%) and end-
stage renal disease (9.5%).

LN characteristics

Table 2 depicts the clinical and laboratory characteris-
tics of patients with prevalent inactive (group II), prev-
alent active (group III), and incident active LN (group

IV). Significantly higher frequencies of proteinuria
>500mg/day (96.0%), nephrotic proteinuria (45.5%),
cellular casts (37.6%) and acute renal failure (17.5%)
were found in group IV patients (incidentactive LN). On
the other hand, there was a higher frequency of chronic
renal failure in groups II (11.1%) and III (12.3%). Of
all patients with LN, renal biopsy was performed in 618
(94.6%). Higher frequency of diffuse proliferative LN
was found in patients with prevalent active and incident
active LN (123 (49.6%) and 87 (48.9%), respectively),
followed by focal proliferative LN in patients with inci-
dent active LN (29.8%). In renal biopsies, the activity
index had a median (IQR) of 7 (4-10) and the chronicity

Table 2 Selected laboratory parameters in patients with LN at cohort entry

Prevalent Prevalent active  Incident active LN
Total inactive LN LN (group IlI) (group IV)

Variable (n=653) (group Il) (n=227) (n=248) (n=178) P value*
Anti-dsDNA antibodies, n (%) 339 (53.8) 57 (26.0) 141 (59.2) 141 (81.5) <0.001
Low C3, n (%) 532 (84.4) 168 (76.0) 208 (87.8) 156 (90.7) <0.001
Low C4, n (%) 520 (82.0) 161 (73.5) 205 (86.5) 154 (90.1) <0.001
Erythrocyte sedimentation rate, median (IQR) 29 (14-51) 17 (8.0-34.0) 34.5 (20.2-52.2) 45 (25.0-72.0) 0.001
High serum C-reactive protein, n (%) 197 (34.3) 42 (21.1) 73 (34.3) 82 (50.3) <0.001
Persistent proteinuria >500 mg/day, n (%) 394 (60.8) 4(1.8) 221 (89.1) 169 (96) 0.001
Nephrotic range proteinuria, n (%) 174 (27.7) 0(0.0) 95 (39.9) 79 (45.4) 0.001
Cellular casts, n (%) 121 (20.5) 9 (4.4) 47 (21.4) 65 (39.4) <0.001
Haematuria, n (%) 230 (37.5) 14 (6.5) 108 (47.2) 108 (63.5) <0.001
Pyuria, n (%) 147 (24.3) 14 (6.6) 69 (31.1) 64 (37.9) <0.001
Urinary protein/creatinine ratio, median (IQR), 216 (18.0-1360.0) 90 (9.1-245.0) 470 (19.5-1809.0) 554 (51.0-3560.0) 0.001
mg/g
Proteinuria, median (IQR), g/24 hours 1.3 (0.5-3.4) 0.2 (0.1-0.4) 1.8 (0.8-3.8) 2.4 (1.1-4.3) 0.001
Serum creatinine >1.2mg/dL, n (%) 136 (21.8) 23 (10.5) 67 (28.9) 46 (26.7) <0.001
Acute renal failure, n (%) 58 (9) 0 (0.0 27 (11.2) 31(17.5) 0.001
Chronic renal failure, n (%) 58 (9) 25 (11.1) 30 (12.3) 3(1.7) 0.001
First renal biopsy, n (%)

Class I, minimal mesangial LN 5(0.8) 1(0.4) 1(0.4) 3(1.7) 0.323

Class Il, mesangial proliferative LN 49 (7.5) 21 (9.3 17 (6.9) 11 (6.2) 0.472

Class lll, focal proliferative LN 148 (22.7) 46 (20.3) 49 (19.8) 53 (29.8) 0.034

Class IV, diffuse proliferative LN 293 (44.9) 83 (36.6) 123 (49.6) 87 (48.9) 0.008

Class V, membranous LN 121 (18.5) 34 (15.0) 44 (17.7) 43 (23.8) 0.061

Class VI, advanced sclerosing LN 2(0.3) 0 (0.0) 2 (0.8) 0(0.0) 0.338
Activity index, median (IQR) 7 (4-10) 8 (4-11) 7.5 (5-11) 7 (4-10) 0.665
Chronicity index, median (IQR) 2 (1-4) 2 (0-4) 2(1-4) 2(1-3) 0.931
Interstitial lesions, n (%) 118 (18.1) 25 (11.0) 37 (14.9) 56 (31.5) 0.001
Microangiopathy, n (%) 19 (2.9) 7 (3.1) 5(27) 7 (3.9) 0.492
Antiphospholipid syndrome, n (%) 9(1.8) 1(0.7) 4(2.1) 4 (2.5) 0.488
SDI 21, n (%) 253 (40.1) 92 (43.6) 120 (49.6) 38 (21.2) 0.001
SLEDAI-2K, median (IQR) 8 (2.8-16) 2 (0-4.0) 10 (6.0-16.0) 16 (12.0-22.0) 0.001

*P values correspond to the Kruskal-Wallis test, the Fisher’s exact test or the x2 test, as appropriate. Bold P values indicate statistical significance (P

<0.05).

C, complement component; dsDNA, double-stranded DNA; IQR, interquartile range; LN, lupus nephritis; SDI, Systemic Lupus International
Collaborating Clinics/American College of Rheumatology Damage Index 2000; SLEDAI-2K, Systemic Lupus Erythematosus Disease Activity Index.
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indexes had a median (IQR) of 2 (1-4), with no signif-
icant differences between groups. Significantly higher
disease activity measured by the SLEDAI-2K was seen
in patients with incident active LN (group IV; median
(IQR), 16 (12-22); p=0.001), and patients with prevalent
active LN (group III) had the highest levels of cumula-
tive damage, with SDI >1in 49.6% of patients. Table 3
in the supplemental material depicts the comparison
between patients with incident active LN and patients
without LN.

Biomarkers in LN

The association between serological and urinary
biomarkers within each LN group was examined. As shown
in table 2, patients with incident active LN showed a higher
frequency of elevated acute phase reactants (erythrocyte
sedimentation rate and serum C-reactive protein), active
urinary sediment (haematuria, pyuria and cylindruria)
and proteinuria (urinary protein/creatinine ratio and
24-hour protein excretion). The median (IQR) urinary
protein/creatinine ratio (mg/g) in group IV patients
was 554 (51-3560), in group III patients was 470 (19.5—
1809) and in group II patients was 90 (9.1-245; p=0.001).
The median (IQR) 24-hour proteinuria was significantly
higher in group IV at 2.3 g/day (1.1-4.3) when compared
with groups II and III (0.2 (0.1-0.4)and 1.8 (0.8-3.8),
respectively; p=0.001). Patients in group III presented a
higher frequency of elevated creatinine (=1.2mg/dL)
than patients in groups II and IV (28.9% vs 10.5% and
26.7%, respectively; p<0.001).

Treatments in LN

Table 3 depicts the treatments used in patients with
prevalent and incident LN. Prednisone or its equivalent
was taken by 78.9% of the patients at cohort entry, with
a median (IQR) treatment time of 36 (12-96) months
and an overall glucocorticoid (GC)-associated toxicity of
21.8%, which was predominately observed in groups II
and III versus group IV (24.5% vs 14.8%; p=0.007). Meth-
ylprednisolone boluses were used in 75.9% of patients,
with no difference between groups. Overall, 86% of
patients were using antimalarials at cohort entry, with
7% of non-users having a history of antimalarial toxicity.
Cyclophosphamide was used in 56.2% of patients and
mycophenolate mofetil (MMF) was used in 69.1% of
patients at cohort entry. Of the 178 patients with incident
active LN (group IV), 88.7% received prednisone or its
oral equivalent at cohort entry, with a median (IQR)
time of 8months (3-24) and an average daily dose of
40mg (28.5-50.0). 96% of patients with incident active
LN received methylprednisolone pulses between 1 and
6 boluses, with a median (IQR) bolus dose of 500mg
(500.0-812.5). For induction, cyclophosphamide was
used in 36.6% of patients, MMF in 44.7% of patients and
azathioprine in 17.5% of patients. Regarding biologic
therapy, belimumab was used in 2.3% and rituximab in
2.9% of patients. In terms of concomitant treatments,
78.2% of the patients received antiproteinuric/antihyper-
tensive drugs, 19.4% of patients received anticoagulants,
16.5% of patients received statins and 32.4% of patients
received vitamin D (online supplemental table 4).

Table 3 Cumulative treatments in patients with prevalent and incident LN

Prevalent LN Incident LN
Total (Groups lI-111) (Group IV)

Variable (n=653) (n=475) (n=178) P value*
Prednisone or equivalent (orally) at cohort entry, n (%) 512 (78.9) 355 (75.2) 157 (88.7) 0.001
Prednisone or equivalent (orally) treatment time, median (IQR), 36 (12-96) 48 (14-100) 8 (3-24) 0.001
months

Prednisone or equivalent (orally) average dose, median (IQR), mg  33.8 (25.0-50.0) 32.5 (22.5-50.0) 40 (28.5-50.0) 0.004
Glucocorticoids toxicity, n (%) 139 (21.8) 113 (24.5) 26 (14.8) 0.007
Methylprednisolone bolus, n (%) 469 (75.9) 338 (76.3) 131 (74.9) 0.754
Antimalarials at cohort entry, n (%) 561 (86.2) 410 (86.5) 151 (85.3) 0.581
Antimalarial toxicity, n (%) 45 (7.0) 41 (8.8) 4 (2.3 0.003
Azathioprine, n (%) 259 (40) 228 (48.4) 31(17.5) 0.001
Cyclophosphamide IV, n (%) 360 (56.2) 296 (63.7) 64 (36.6) 0.001
Mycophenolate mofetil, n (%) 444 (69.1) 368 (77.8) 76 (44.7) 0.001
Tacrolimus, n (%) 40 (6.2) 37 (7.9) 3(1.7) 0.003
Cyclosporine, n (%) 16 (2.5) 15(3.2) 1(0.6) 0.083
Immunoglobulin intravenous, n (%) 20 (3.1) 13 (2.8) 7 (4.0) 0.447
Belimumab, n (%) 25(3.9) 21 (4.4) 4 (2.3 0.255
Rituximab, n (%) 44 (7.1) 39 (8.8) 5(2.9) 0.009

*P values correspond to the Wilcoxon test, the Fisher’s exact test or the x2 test, as appropriate. Bold P values indicate statistical significance (P

<0.05).
IQR, interquartile range; IV, intravenous; LN, lupus nephritis.
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Multivariate models

After controlling for clinical and sociodemographic vari-
ables, the variables associated with the occurrence of
LN were male gender (OR, 1.91; 95% CI, 1.08 to 3.38;
p=0.027); Mestizo ethnicity (OR, 1.46; 95% CI, 1.02 to
2.09; p=0.040); and the presence of comorbidities (OR,
3.2, 95%CI, 2.14 to 4.79; p=0.001), thrombocytopenia
(OR, 3.44; 95%CI, 2.25 to 5.26; p<0.001), anti-double-
stranded DNA (anti-dsDNA) positivity (OR, 3.23; 95% CI,
1.7 to 6.13; p<0.001) and low complement levels (OR,
1.54; 95%CI, 1.05 to 2.27; p=0.028). Conversely, the
factors negatively associated with LN were older age at
diagnosis (OR, 0.98; 95% CI, 0.96 to 0.99; p=0.002) and
discoid rash (OR, 0.53; 95% CI, 0.29 to 0.96; p=0.032).
These data are depicted in table 4.

After adjustment for renal involvement, sociodemo-
graphic characteristics, disease activity and treatments
(table 5), the variables associated with cumulative damage
(SDI >1) were older age at diagnosis (OR, 1.02; 95% CI,
1.01 to 1.03; p=0.014), longer disease duration (OR,
1.01; 95%CI, 1.01 to 1.02; p<0.001), cumulative predni-
sone dose or equivalent (OR, 1.01; 95% CI, 1.01 to 1.02;
p=0.005) and cyclophosphamide use (OR, 2.16; 95% CI,
1.48 to 3.16; p<0.001). Prevalent active LN (group III)
was significantly associated with cumulative damage in

the univariate analysis (OR, 1.77; 95% CI, 0.97 to 1.86;
p<0.001), but this significance was no longer present in
the multivariate analysis (OR, 1.29; 95% CI, 0.76 to 2.19;
p=0.344).

DISCUSSION

This is the first comprehensive report of the baseline
characteristics of the large, multicentre, multiethnic
LATAM cohort, GLADEL 2.0. This cohort includes
1083 patients from 10 countries to ensure that these
data are broadly representative of the region’s diverse
patient population. We found a clear female predomi-
nance with a mean age of 35 years at cohort entry. The
education level and socioeconomic status of patients
with or without LN were comparable, and that was
also the case for ethnicity; however, we found that
more than half of the patients in the entire cohort
were Mestizo. On the other hand, patients with LN
had a shorter disease duration at cohort entry than
those without it. Similar data were found in the
original GLADEL cohort; of the 1214 patients with
lupus who were included, 90% were women and 44%
of the cohort were Mestizos, and renal disease was

Table 4 Factors associated with the occurrence of LN

Univariate model

Multivariate model

OR (95% Cl)

P value OR (95% Cl) P value

Age (at diagnosis), years
Sex
Female
Male
Ethnic group
Caucasian
Mestizo
Socioeconomic status
High/high medium/medium
Low/medium low
Comorbidities
Fever
Malar rash
Discoid rash
Oral ulcers
Arthritis
Pleuritis/pericarditis
Leucopenia
Lymphopenia
Thrombocytopenia
Anti-dsDNA positivity
Low complement

0.97 (0.96 to 0.98)

Reference
1.75 (1.12 t0 2.73)

Reference
1.36 (1.03 to 1.80)

Reference

1.13 (0.87 to 1.47)
2.18 (1.62 to0 2.92)
1.54 (1.18 t0 2.00)
1.16 (0.90 to 1.51)
0.51 (0.31 to0 0.82)
0.91 (0.71t0 1.18)
0.77 (0.55 to 1.07)
0.82 (0.64 to 1.07)
1.09 (0.84 to 1.41)
0.76 (0.56 to 1.03)
3.63 (2.64 to 5.00)
3.06 (1.82 to 5.14)
1.86 (1.36 to 2.54)

Bold P values indicate statistical significance (P <0.05).

Cl, confidence interval; dsDNA, double-stranded DNA; LN, lupus nephritis; OR, odds ratio.

<0.001 0.98 (0.96 to 0.99) 0.002
- Reference -
0.014 1.91 (1.08 to 3.38) 0.027
= Reference =
0.032 1.46 (1.02 to 2.09) 0.040
- Reference -
0.360 1.29 (0.91 to 1.82) 0.147
<0.001 3.2 (2.14t0 4.79) <0.001
0.002 1.17 (0.82 to 1.68) 0.382
0.253 1.28 (0.90 to 1.84) 0.173
0.005 0.53 (0.29 to 0.96) 0.037
0.492 0.73 (0.51 to 1.03) 0.073
0.123 0.67 (0.43 to 1.05) 0.080
0.142 0.77 (0.52 to 1.13) 0.178
0.513 0.95 (0.64 to 1.39) 0.784
0.072 0.73 (0.49 to 1.07) 0.107
<0.001 3.44 (2.25 to 5.26) <0.001
<0.001 3.23 (1.71t0 6.13) <0.001
<0.001 1.54 (1.05 to 2.27) 0.028
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found to be significantly more prevalent in Mestizo
patients and African-Latin American patients than
in White patients.! Furthermore, in the US PROFILE
cohort, Hispanic patients (individuals tracing their
origin to a Spanish-speaking country, many of them
with Native American and White ancestry, like the
Mestizos in LATAM) were more likely than patients
of other ethnic groups to meet ACR renal criteria.*®
In a similar sense, the RELESSER cohort showed that
Latin American Hispanic patients experienced their
first SLE symptom 4 years earlier, were diagnosed at a
younger age, more frequently suffered from nephritis
and had higher severity indices than European Cauca-
sian patients.”” These findings reinforce the impera-
tive to accurately characterise the clinical expression
of lupus in Latin American populations. Table 5 in
the supplemental material presents the comparative
clinical characteristics across different cohorts of
patients with SLE.

Significant differences were found in the specific
SDI domains between the groups. Two-thirds of the
patients in the current GLADEL 2.0 cohort had no
cumulative damage at cohort entry, with a higher

frequency of patients without cumulative damage
in the incident LN group (group IV). Patients with
higher SDI values were seen in group I (without
LN) and group II (prevalent inactive LN). This may
be related to the treatments patients had received,
especially with glucocorticoids (GCs). Previously,
Apostolopoulos et al have demonstrated that GC use
in lupus is associated with the accrual of irreversible
organ damage, independent of disease activity,”” both
in domains traditionally associated with GC-induced
damage such as cataracts, osteoporotic fracture,
avascular necrosis and diabetes mellitus, but also in
domains not previously associated with GC-induced
damage such as renal, pulmonary, gastrointestinal,
skin, premature gonadal failure and malignancy.**™*

Patients with incident LN (group IV) were found to be
younger at diagnosis and more frequently male. While
these patients had higher disease activity and a higher
frequency of comorbidities at cohort entry, no greater
cumulative damage was found; this probably reflects the
fact that this group of patients was younger and had a
shorter disease duration than the patients without LN.
These findings are similar to those described by Hanly

Table 5 Factors associated with damage accrual at cohort entry

Univariate model

Multivariate model

OR (95% Cl) P value OR (95% Cl) P value

Group | (without LN) Reference = Reference -
Group Il (prevalent inactive LN) 1.35 (0.96 to 1.88) 0.085 0.71 (0.45to 1.11) 0.137
Group Il (prevalent active LN) 1.77 (0.97 to 1.86) <0.001 1.29 (0.76 t0 2.19) 0.344
Age (at diagnosis), years 1.00 (0.99 to 1.01) 0.600 1.02 (1.01 to 1.03) 0.014
Disease duration, months 1.01 (1.00 to 1.01) <0.001 1.01 (1.01 to 1.02) <0.001
Sex

Female Reference - Reference -

Male 1.09 (0.72 to 1.63) 0.691 1.26 (0.73 t0 2.18) 0.396
Education, years 0.96 (0.93 to 0.99) 0.011 0.96 (0.91 to 1.00) 0.052
Ethnic group

Caucasian Reference - Reference —

African-Latin American 1.22 (0.75 to 1.98) 0.431 1.65 (0.91 to 3.01) 0.10

Mestizo 0.97 (0.91 to 1.62) 0.844 1.11 (0.78 to 1.57) 0.572
Socioeconomic status

High/high medium/medium Reference - Reference -

Low/medium low 1.13 (0.88 to 1.46) 0.342 0.99 (0.7 to 1.4) 0.937
Comorbidities 2.41 (1.85t0 3.15) <0.001 1.69 (1.20 to 2.39) 0.003
SLEDAI-2K at cohort entry >6 0.87 (0.68 to 1.12) 0.274 1.03 (0.70 to 1.53) 0.871
Prednisone or equivalent accumulated dose, g 1.01 (1.01 to 1.01) <0.001 1.01 (1.01 to 1.02) 0.005
Antimalarials 1.26 (0.62 to 2.55) 0.518 1.46 (0.41 t0 5.18) 0.556
Cyclophosphamide intravenous 2.44 (1.87 10 3.17) <0.001 2.16 (1.48 t0 3.16) <0.001
Mycophenolate mofetil 1.36 (1.06 to 1.75) 0.017 1.01 (0.64 to 1.35) 0.707

Bold P values indicate statistical significance (P <0.05).
Cl, confidence interval; LN, lupus nephritis; OR, odds ratio; SLEDAI-2K, Systemic Lupus Erythematosus Disease Activity Index.
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et al, who found that of 1827 patients, 38.3% had LN
and they were younger; more frequently male; and more
frequently of African, Asian or Hispanic race/ethnicity.**
Similar findings were described in the SLICC Inception
cohort, where they found that age significantly influ-
enced the likelihood of damage accrual.” Likewise, in
the Hopkins lupus cohort, damage accrual was higher
in patients who were older, male, African-American, had
low income, had low education, were hypertensive, lupus
anticoagulant positive and/or had elevated proteinuria.®
Patients with incident LN showed higher acute-phase
reactant levels, more frequent anti-dsDNA positivity
and lower complement levels at cohort entry. They also
exhibited high rates of persistent proteinuria >500mg/
day, nephrotic-range proteinuria, active urinary sedi-
ment, acute renal failure and a predominance of class
III focal proliferative LN on renal biopsy. These groups
of patients have less accrual damage (SDI >1) and more
active disease as measured by SLEDAI-2K.

The use of biomarkers to identify patient subsets allows
monitoring of treatment response and disease activity
detection. Proteinuria, urine protein/creatinine ratio,
creatinine clearance, anti-dsDNA and complement
levels are currently used LN laboratory markers, but
they lack specificity and sensitivity for identifying renal
activity and damage.”’” Among them, in the GLADEL
2.0 cohort, proteinuria >500mg/day was the most rele-
vant biomarker associated with LN activity. In addition,
chronic renal failure was present in 10% of patients
with prevalent active and inactive LN at cohort entry. In
patients with LN who underwent renal biopsy, the most
frequent presentation found was diffuse proliferative LN
in almost half of the patients, followed by focal prolifera-
tive LN. Less damage accrual and higher disease activity
were found in patients with incident LN compared with
patients with prevalent LN (active and inactive). These
findings are consistent with the data presented by Malvar
et alin a cohort of Argentinean LN patients.™

The treatment of SLE and of LN remains a challenge.
Patients can progress to end-stage renal disease without
effective control of LN activity and experience a deterio-
ration of their quality of life and increased mortality. This
is evident in LATAM, where accessibility to the health
system and effective treatments, especially biologic ther-
apies, are impacted by socioeconomic determinants of
health and the diverse health systems; this is particularly
the case for indigenous populations.”’ The different ther-
apeutic strategies for prevalent and incident patients with
LN were compared. Antimalarials were used in almost all
patients, with a low incidence of toxicity. GCs remain a
cornerstone in the management of these patients, mostly
in underdeveloped countries. Oral prednisone was used
in almost all patients, with a higher frequency and higher
average dose in incident LN. We also observed that
methylprednisolone pulses were indicated in more than
70% of patients in both groups; however, they did not
preclude the development of associated toxicity, which
occurred in 20% of the patients. Immunosuppressants

are the mainstay in the management of these patients. We
observed a decrease over time in the use of cyclophospha-
mide, while in parallel, there was an increase in the use of
MMF. In contrast with the original GLADEL cohort, less
oral GCs (79% vs 92%) and more antimalarials (86% vs
75%) were used. In the original GLADEL cohort, immu-
nosuppressants were used in 47% of patients, with intra-
venous cyclophosphamide predominating, followed by
azathioprine; in the current cohort, MMF was the most
indicated immunosuppressant. The use of biologics in
the present cohort remains a challenge, although they
were used in some patients with LN who did not respond
or who relapsed; this represented slightly more than 10%
of the patients.

In the evaluation of factors associated with the pres-
ence of LN at cohort entry, a significant association was
observed with younger age at diagnosis, male sex, Mestizo
ethnicity and the presence of comorbidities. Thrombo-
cytopenia, positive anti-dsDNA and low complement at
cohort entry were also associated with the presence of
LN. These data are consistent with those observed in the
original GLADEL cohort."" In addition, we observed that
discoid rash was negatively associated with renal involve-
ment in our patients, which is consistent with data from
the original GLADEL cohort.*

In the GLADEL 2.0 cohort, cumulative damage at
cohort entry was observed in more than one-third of
the patients, and it was unrelated to the presence of LN.
Adjusted for confounders, damage was found to be associ-
ated with older age at diagnosis, longer disease duration,
presence of comorbidities and a history of higher cumula-
tive GC dose and cyclophosphamide use. In this sense, in
the Asia Pacific Lupus Collaboration, 48% of patients had
organ damage at enrolment and, after a median follow-up
period of 795 days, 14% had accumulated further irre-
versible organ damage.” In addition, they found that
the history of active LN, age and cumulative prednisone
dose was associated with an increased risk of irreversible
damage. Assessing damage at the beginning of follow-up
is important because of its impact on the course of the
disease. Thus, Bruce et al studied the impact of damage
accrual in the SLICC Inception cohort; in this cohort of
1722 patients, having damage at cohort entry was associ-
ated with a 46% increase in mortality (hazard ratio, 1.46;
95% CI 1.18 to 1.81; per SDI point).”

Our current study has several limitations. First, GLADEL
2.0 is an observational cohort with well-defined inclusion
and exclusion criteria but does not have local moni-
tors to evaluate the information provided; therefore, a
centralised data control committee has been established
to ensure data quality and avoid errors. Second, haema-
tological, chemical and immunological laboratory deter-
minations are being performed locally, thus there may
be technical differences between the different LATAM
centres. Third, a self-reported ethnicity definition (of
both parents and all four grandparents) was used, which
may have led to some misclassification errors. Fourth,
regarding treatments, a small number of patients with
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SLE received biological therapy in all cohorts. In addition,
due to the retrospective nature of the data, detailed infor-
mation on treatment access, adherence, delays in treat-
ment initiation and treatment gaps prior to cohort entry
was not available. Finally, an exact temporality between
determinants and outcomes is not available when exam-
ining cumulative baseline data.

The greatest strength of this study is that it represents
the variability of lupus in LATAM, given that centres from
10 countries were included. This large, heterogeneous
sample enhances the generalisability of our findings,
offering insights that are applicable across different ethnic
groups and socioeconomic backgrounds within LATAM.
It fills an important knowledge gap by providing detailed
baseline data that reflect the unique epidemiological and
socioeconomic characteristics of lupus in LATAM. The
study provides an in-depth analysis of patients with SLE
with and without LN, revealing important associations
between age at diagnosis, male sex and Mestizo ethnicity
and the development of LN. These findings are critical
since, as is well known, LN is a major determinant of
morbidity and mortality in SLE and understanding its
baseline characteristics can directly influence treatment
decisions and prognosis. Another major strength of this
cohort is the possibility of future biomarker research
through the centralised analysis of urinary and serolog-
ical samples, which can be analysed in connection with
the results of the renal biopsy since these are available in
more than 90% of patients with LN. This resource may
prove invaluable for the validation of new biomarkers
that have the potential to improve diagnosis, follow-up
and risk stratification for patients with LN. This commu-
nication lays the ground for further studies that will inte-
grate these biomarkers into clinical practice, potentially
transforming the way LN is treated in LATAM.

In summary, the results of this study provide a detailed
analysis of the baseline characteristics of patients with
and without LN from a large multicentre LATAM cohort,
GLADEL 2.0. In this cohort, Mestizo ethnicity continues
to have a significant association with renal involvement.
In addition, renal involvement was associated with
younger age at diagnosis, male sex, presence of comor-
bidities, thrombocytopenia, anti-dsDNA antibodies and
low complement. Cumulative damage was associated with
older age at diagnosis, longer disease duration, cyclo-
phosphamide use and higher cumulative corticosteroid
dose. Furthermore, we will be able to assess the diag-
nostic and prognostic performance of new biomarkers in
patients with LN. Efforts are now underway to examine
the centralised urinary and serological databank; such
data may improve our ability to diagnose and treat LN
earlier than at the present time, potentially improving
patient outcomes.
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