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n	 INTRODUCTION

Systemic lupus erythematosus (SLE) is a 
chronic and autoimmune disease, whose 

etiology is unknown. It is characterized by 
different immunological alterations, such 
as loss of self-tolerance, activation of B 
lymphocytes, and the production of organ-
specific and non specific antibodies (1-23). 
Various research groups on SLE have fo-
cused their research on identifying and 
validating biomarkers that can accurately 
predict not only susceptibility to suffering 
from this disease but also its specific pheno-
types and activity thereof. These biomark-

ers would allow health professionals to 
choose the best-individualized therapy for 
each SLE patient (4, 8). In relation to the 
clinical biomarkers of phenotypes in SLE, 
this study is complex due to the wide spec-
trum of manifestations that patients may 
present. However, various cohorts such as 
the Lupus in minorities: nature vs nurture 
(9-11) and Latin American Group for the 
Study of Lupus (12-14) observed that the 
age of onset of the disease, sex, and other 
clinical variables could be biomarkers re-
lated to phenotypes and specific pathogenic 
mechanisms of SLE (14).
Autoantibodies have also been studied on 
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with p<0.05 were considered statistically significant. 104 SLE patients were included: 86% were female, with 
a mean age of 32.80±10.36 years. An association was identified between anti-double stranded DNA (anti-
dsDNA) and the presence of the renal phenotype and between anti-dsDNA and the absence of the joint and 
hematological phenotypes. Immunoglobulin M isotype rheumatoid factor was associated with the absence of a 
renal phenotype. HLA-DQB1*02:02 and HLA-DRB1*07:01 were associated with the cutaneous phenotype. An 
association was identified between age at disease onset over 30 years and the presence of the joint phenotype. 
No other associations were identified. Potential clinical, immunological, and genetic biomarkers of phenotypes 
have been identified in SLE Paraguayan patients.
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numerous occasions as biomarkers of acti-
vity and/or specific clinical manifestations 
of the disease (15, 16). The presence of these 
autoantibodies is associated with specific 
SLE phenotypes according to various stu-
dies (17-19).
Currently, more than 30 loci have been des-
cribed in SLE (5, 8, 20). However, although 
several genes have been associated with 
various SLE phenotypes in animal models, 
SLE in humans is polygenic and can vary 
according to race, making the study even 
more complex. There are studies in the Eu-
ropean population and isolated studies in 
the Hispanic population evaluating loci of 
the major histocompatibility complex that 
have observed an association between cer-
tain alleles of these genes and the presence 
of autoantibodies and specific clinical man-
ifestations (1, 8, 20, 21).
The main objective of this study was to iden-
tify associations of clinical, immunological, 
and genetic biomarkers with clinical mani-
festations in Paraguayan SLE patients.

n	 MATERIALS AND METHODS

Study population
An observational, analytical, retrospective, 
cross-sectional study, based on the review 
of medical records of patients diagnosed 
with SLE [according to the American Col-
lege of Rheumatology (ACR) 1997 (22) 
and Systemic Lupus International Collabo-
rating Clinics Classification Criteria 
(SLICC) 2012 for systemic lupus erythe-
matosus (23)] who were treated in the De-
partment of Rheumatology of the Hospital 
de Clínicas from January 2015 to March 
2017 was carried out. Non-probabilistic 
sampling was at discretion.
The variables analyzed were clinical, labora-
tory, and genetic variables. Clinical variables 
included age, gender, origin, age at disease 
onset, clinical manifestations, or phenotypes 
(i.e. patients with lupus nephritis). To define 
the different clinical manifestations or phe-
notypes, definitions used in the classification 
criteria proposed by the ACR and the SLICC 
group were considered. Laboratory variables 
comprised antinuclear antibodies (ANA), 
anti-nuclear ribonucleoprotein (anti-RNP), 

anti-Ro, anti-La, anti-Smith antibodies (anti-
Sm), anti-double-stranded DNA (anti-dsD-
NA), rheumatoid factor (RF), and others. 
Genetic variables included typing of alleles 
of human leukocyte antigen (HLA) class II 
genes: HLA-DRB1, HLA-DQA1, HLA-
DQB1, HLA-DPA1, and HLA-DPB1.
The identity of the individuals who were 
the source of the data was safeguarded, 
complying with confidentiality, as stipula-
ted in the code of professional ethics. This 
study was approved by the Ethics Com-
mittee of the Hospital. The patients signed 
the respective informed consent for the use 
of their clinical data and for the collection 
of biological material.

Assessment of human leukocyte  
antigen genotype
To determine the genotype, 8 mL of peri-
pheral blood was extracted from each indi-
vidual. Starting from 2 mL, the genomic 
DNA extraction and purification process 
was carried out using the Purelink column 
system (Life-technologies®, Carlsbad, 
USA). The typing of the alleles of the HLA 
class II genes (HLA-DRB1, HLA-DQA1, 
HLA-DQB1, HLA-DPA1 and HLA-DPB1) 
was carried out using the Luminex® 
xMAP™ technology (Austin, USA) at the 
Curie Laboratory. This technology determi-
nes the alleles of each gene using different 
sequence-specific oligonucleotide probes 
attached to microspheres labeled with diffe-
rent intensities of fluorescence, red and 
infra red dyes. The commercial Lifecodes 
kits (Immunocor, USA) were used.
The descriptive analysis was performed at 
global (all patients) and individual levels 
for each phenotype studied. For all varia-
bles, the number and percentage of valid 
values are shown, and the descriptive statis-
tic is calculated based on their type: for nu-
merical variables, the mean and standard 
deviation, for binary/dichotomous varia-
bles, the number and percentage of positive 
values, and for categorical variables the 
number and percentage of patients for each 
of the possible values. After the descriptive 
analysis, a univariate logistic regression 
analysis was performed between each of 
the explanatory variables (i.e. demographic, 
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epidemiological, clinical, and laboratory 
variables as independent variables) and the 
presence/absence of each of the phenotypes 
(response or dependent variable).

Statistical analyses
Only specific phenotypes with more than 10 
patients and variables that were not constant 
(same value for all patients) have been taken 
into account. For each phenotype-variable 
pair analyzed, the odds ratio (OR), the 95% 
confidence interval (CI 95%), and the p value 
are provided. In the case of the alleles of the 
HLA haplotypes, the association test was 
proposed according to an additive model (0: 
no allele; 1: 1 allele present; 2: homozygous 
for the allele considered). For further analy-
sis, only alleles with a global allele frequen-
cy above 0.05 or 5% were taken into account. 
Associations with p<0.05 were considered 
statistically significant. The statistical pack-
age R was used for the biological and bio-
medical analysis, specifically, the genetic 
analysis that is required for this project.

Ethics approval
This work has been approved by the Ethics 
Committee of the Faculty of Medical Scien-
ces of the National University of Asunción 
(UNA_FCM_DI Nº 94/2017).

n	 RESULTS

In this study, 104 SLE patients were included: 
86% were female, with a mean age of 
32.80±10.36 years, and 97% came from ur-
ban areas (Table I).
Eight phenotypes were identified, the most 
frequent being renal in 49% (51/104) of pa-
tients, followed by articular in 29% (30/104) 
patients, and cutaneous in 27% (28/104) 
patients. In relation to the coexistence of a 
phenotype, it was observed that 34% 
(35/104) of the patients presented more 
than one phenotype. In this regard, 23.5% 
(12/51) of patients with renal phenotype 
also presented cutaneous phenotype and 
55% of patients (11/20) with hematological 
phenotype also had other minor pheno-
types. Among the patients with articular 
phenotype, 30% presented a cutaneous phe-
notype and 10% a renal phenotype. In 33% 

of patients with a neurological phenotype, a 
renal phenotype was identified (Table II).
In relation to the age of the onset by pheno-
type, it was observed that the renal pheno-
type predominated in patients who started 
the disease before 30 years of age and the 
articular phenotype predominated in those 
who started it after 30 years (OR=1.046; CI 
95%=1.00-1.09; p=0.044).
All patients presented positive ANA. Re-
garding the profile of antibodies identified, 
the most frequently identified antibody was 
anti-dsDNA in 48.1% (50/104) of patients, 
followed by anti-RNP in 29% (28/95), anti-
Ro with 28.7% (29/104), anti-Sm with 
15.5% (15/97), and, less frequently, anti-to-
poisomerase I  (anti-Scl70), anti-histid-
yl-ARN-t- synthetase (anti-Jo 1) and anti-
La. In the renal phenotype, positive anti-
dsDNA predominated in 86.3% (44/51), 
followed by anti-RNP in 34% (17/50), anti-
Ro in 29.4% (15/51) and anti-Sm in 18.36% 
(9/49). In the articular phenotype, anti-Ro pre-
dominated in 39.3% (11/28) of patients and 
anti-RNP in 32% (8/25). In the cutaneous 
phenotype, anti-dsDNA predominated in 
46.4% (14/28) of patients, followed by anti-
Ro with a 33.3% (9/27). Anti-dsDNA pre-
dominated in the hematological phenotype 
in 25% (5/20) of patients. In the pulmonary 
phenotype, anti-Ro predominated in 40% 
(2/5), anti-RNP in 40% (2/5), and anti-ds 
DNA in 33% (2/6) of patients. Regarding 
the positivity of the antibodies, it was ob-
served that more than 80% of the patients 
who showed positive anti-dsDNA present-
ed a renal phenotype followed by a pheno-
type with cardiac and cutaneous involve-
ment, as observed in Figure 1.
RF measurement [total, immunoglobulin 
(Ig) A, IgG, IgM] was also performed. Total 
RF was positive in 21.4% of patients 
(21/98), IgA positive in 5.1% (5/98), IgG 
positive in 21.45% (21/98), and IgM posi-
tive in 15.3% (15/98). The pulmonary phe-
notype was observed more frequently asso-
ciated with RF, IgG and IgM.
In order to describe HLA alleles and evalua-
te their association with the phenotypes 
studied, the haplotype profiles for HLA 
class II genes (HLA-DPA1, HLA-DPB1, 
HLA-DQA1, HLA-DQB1, HLA-DRB1) 
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Table I - Clinical, biological and demographic characteristics of the study population.

Demographic characteristics Frequency (%) Mean (SD) Total (N)

Current age 32.80 (10.36) 104

Age of onset of symptoms 27.32 (10.50) 85

Sex 14(13.4%) / 90 (86.5%) 104

Immunological profile Frequency (%) Mean (SD) Total (N)

Rheumatoid Factor 21 (21.4%) 98

Rheumatoid Factor IgG 21 (21.4%) 98

Rheumatoid Factor IgM 15 (15.3%) 98

Rheumatoid Factor IgA 5 (5.1%) 98

ANA Positive (100%) 104

C3 low 14 (14.4%) 137 (48) 97

C4 low 41 (42.2%) 22.48 (12.28) 97

Anti-Sm 15 (15.5%) 97

Anti-DNA 50 (48.1%) 104

Anti-SSA 29 (28.7%) 101

Anti-SSB 5 (5.1%) 99

Anti-RNP 28 (29.5%) 95

Anti-Scl70 1 (1%) 99

Anti-Jo 1 5 (5.3%) 95

Clinical phenotypes Frequency (%) Mean (SD) Total (N)

Renal 51 (32.9%) 155

Articular 30 (19.3%) 155

Cutaneous 28 (18%) 155

Hematological 20 (12.9%) 155

Pulmonary 6 (3.8%) 155

Cardiac 4 (2.5%) 155

Neurological 3 (2%) 155

Other 13 (8.3%) 155

SD, standard deviation; N, number; IgG, immunoglobulin G; IgA, immunoglobulin A; ANA, antinuclear antibodies; Anti-SSA, anti-
Sjögren’s syndrome related antigen A; Anti-SSB, anti-Sjögren syndrome antigen B; Anti-RNP, antinuclear ribonucleoprotein; anti-
Scl70, anti-topoisomerase I; Anti-Jo 1, anti-histidyl-ARN-t- synthetase; Anti-Sm, anti-Smith.

Table II - Correlation of phenotypes identified in the studied patients. The correlation between phenotypes is analyzed at a descriptive 
level. For each phenotype (line), the percentage of patients who also have each of the other phenotypes (columns) is shown.

Renal Articular Cutaneous Hematological Pulmonary Cardiac Neurological Other

Renal 100% (51/51) 5.9% (3/51) 23.5% (12/51) 7.8% (4/51) 0% (0/51) 5.9% (3/51) 2% (1/51) 2.0% (1/51)

Articular 10% (3/30) 100% (30/30) 30% (9/30) 0% (0/30) 10% (3/30) 0% (0/30) 3.3% (1/30) 6.7% (2/30)

Cutaneos 42.9% (12/28) 32.1% (9/28) 100% (28/28) 7.1% (2/28) 3.6% (1/28) 3.6% (1/28) 0% (0/28) 3.6% (1/28)

Hematological 20% (4/20) 0% (0/20) 10% (2/20) 100% (20/20) 5% (1/20) 5% (1/20) 5% (1/20) 55% (11/20)

Pulmonary 0% (0/6) 50% (3/6) 16.7% (1/6) 16.7% (1/6) 100% (6/6) 0% (0/6) 16.7% (1/6) 0% (0/6)

Cardiac 75% (3/4) 0% (0/4) 25% (1/4) 25% (1/4) 0% (0/4) 100% (4/4) 0% (0/4) 0% (0/4)

Neurological 33.3% (1/3) 33.3% (1/3) 0% (0/3) 33.3% (1/3) 33.3% (1/3) 0% (0/3) 100% (3/3) 33.3% (1/3)

Other 7.7% (1/13) 15.4% (2/13) 7.7% (1/13) 84.6% (11/13) 0% (0/13) 0% (0/13) 7.7% (1/13) 100% (13/13)
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were determined (Figure 2). Of the 5 genes 
studied, only the HLA-DQA1 gene was 
found in Hardy-Weinberg imbalance 
(p<0.05), which should be considered when 
interpreting the results. In the HLA-DPA1 
locus, 14 alleles were identified, of which 
HLA-DPA1*01:03 and 01:02 were the most 
frequently identified with an allele frequen-
cy of 64% and 25%, respectively. The other 
alleles of this locus presented with a fre-
quency of 6 to 0.5%. Regarding the HLA-
DPB1 locus, 24 alleles were identified; the 
most frequent alleles were HLA-
DPB1*04:01, HLA-DPB1*04:02 and HLA-
DPB1*03:01 with an allele frequency of 
26%, 16%, and 11%, respectively. In the 
HLA-DQA1 locus, 11 alleles were identi-
fied, of which the most frequent were 
HLA-DQA1*01:02 and HLA-DQA1*03:01 
with an allele frequency of 22% and 13%, 
respectively. The other alleles presented a 
frequency between 0.5 and 12%. 18 alleles 
were identified at the HLA-DQB1 locus 
with a frequency ranging from 0.5 to 14%. 
Finally, in the HLA-DRB1 locus, 43 alleles 
were identified with a frequency ranging 
from 0.5 to 13%, with the most frequent 
allele being HLA-DRB1*07:01 followed by 
HLA-DRB1*15:01. Regarding HLA-DQB1, 
it was observed that with the HLA-DQB1 
02:02 allele there was a statistically signifi-

cant association and a risk of developing 
the cutaneous phenotype (OR=2.52; CI 
95%=1.05-6.97; p=0.038). Regarding HLA-
DRB1, the HLA-DRB1 07:01 allele present-
ed a statistically significant association and 
a risk of presenting the cutaneous pheno-
type (OR=2.49; CI 95%=1.06-5.86; p=0.035). 
No other statistically significant association 
or risk was found with the other alleles ana-
lyzed (Figure 3).
A significant association and risk were 
found between the presence of anti-dsDNA 
and the renal phenotype (OR=49.23; CI 
95%=15.35-157.91; p=0.00001) and a sta-
tistically significant protection factor was 
found for both the hematological (OR=0.28; 
CI 95%=0.09-0.86; p=0.026) and the articu-
lar (OR=0.17; CI 95%=0.06-0.46; p=0.001) 
phenotypes. Another significant association 
and protective factor were observed between 
the presence of RF IgM and the renal phe-
notype (OR=0.201; CI 95%=0.05-0.76; 
p=0.019) (Table III).

n	 DISCUSSION

In this study, we describe the characteristics 
of SLE patients in Paraguay. The clinical 
manifestations of SLE show geographic 
and/or ethnic variations between popula-
tions (24). The epidemiological characteris-

Figure 1 - Phenotype according 
to antibody positivity. 
Anti SSA, anti-Sjögren’s syndrome re-
lated antigen A; Anti SSB, anti-Sjögren 
syndrome antigen B; Anti RNP, antinu-
clear ribonucleoprotein; Anti Scl70, anti-
topoisomerase I; Anti Jo 1, anti-histidyl-
ARN-t- synthetase; Anti Sm, anti-Smith.
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tics found in this study were similar to those 
reported in other cohorts in terms of sex and 
age at disease onset (24-26).
Hispanics, Afro-descendants, and Asians de-
velop renal, hematologic, serologic, neuro-
psychiatric, and immunologic abnormalities 
more frequently than Caucasians (24, 26). 
Lupus nephritis (LN), the most worrisome 

manifestation of SLE, is significantly more 
frequent in them (24-27). This coincides with 
our study, which included the Hispanic mes-
tizo population, where we observed that the 
most frequent identified phenotype was renal.
The disease typically presents at a younger 
age in non-Caucasians (Hispanics, African 
descent, and Asians) with a more rapid ac-

Figure 2 - Heat map with allele frequencies, globally and for each phenotype. The allele frequency is rep-
resented by color and in text in each of the cells corresponding to a certain allele for a certain phenotype.
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Table III - Analysis of associations and odds ratios for the presence of autoantibodies and the phenotypic manifestations of sys-
temic lupus erythematosus. 

Auto antibodies Articular OR (CI 95%); p Cutaneous OR (CI 95%); p Hematologic OR (CI 95%); p Renal OR (CI 95%); p

Anti-dsDNA 0.17 (0.06-0.46);
p=0.001

0.91 (0.38-2.17);
p=0.838

0.28 (0.09-0.86);
p=0.027

49 (15-157);
p=0.00001

Anti-Sm 0.99 (0.28-3.44);
p=0.99

0.64 (0.16-2.48);
p=0.52

0.25 (0.03-2.06);
p=0.2

1.57 (0.51-4.82);
p=0.42

Anti-SSA 0.99 (0.28-3.44);
p=0.98

0.64 (0.16-2.48);
p=0.52

0.25 (0.03-2.06);
p=0.19

1.57 (0.51-4.82);
p=0.42

Anti-RNP 1.76 (0.43-3.15);
p=0.747

0.54 (0.18-1.65);
p=0.287

0.38 (0.10-1.43);
p=0.15

1.59 (0.64-3.90);
p=0.30

RF total 1.06 (0.36-3.11);
p=0.906

0.58 (0.17-1.94);
p=0.38

1.96 (0.64-6.02);
p=0.235

0.41 (0.15-1.14);
p=0.09

RF IgG 1.06 (0.36-3.11);
p=0.906

0.58 (0.17-1.94);
p=0.38

1.96 (0.64-6.02);
p=0.235

0.41 (0.15-1.14);
p=0.09

RF IgM 1.96 (0.62-6.18);
p=0.247

0.65 (0.16-2.52);
p=0.53

2.46 (0.72-8.32);
p=0.14

0.20 (0.05-0.76);
p=0.019

OR, odds ratio; CI, confidence interval; anti-dsDNA, anti-double-stranded DNA antibodies; Anti-Sm, anti-Smith; anti RNP, anti nuclear ribonucleoprotein; RF, rheu-
matoid factor; Anti SSA, anti-Sjögren’s syndrome related antigen A; IgG, immunoglobulin G; IgA, immunoglobulin A. Phenotypes and variables with more than 10 
individuals were included in the analysis. 

Figure 3 - Odds ratios (OR) for the presence of alleles of HLA-DQB1 and HLA-DRB1 gene and the devel-
opment of the different phenotypes analyzed.
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cumulation of damage and a higher mortality 
rate. In our study, the phenotypes that pre-
dominated in patients under 30 years of age 
were the renal and neurological phenotypes, 
which are considered the clinical manifesta-
tions that lead to greater morbidity and mor-
tality in SLE patients (3, 4, 6, 25, 26). Male 
patients were characterized by frequent pre-
sentation of serious phenotypes such as the 
renal phenotype, similar to the RELESSER 
cohort (28). SLE is a challenge for clinical 
management because of its heterogeneous 
clinical picture and because it can affect one 
or more organs at the same time or sequen-
tially at any time during the evolution of the 
disease (29). Therefore, the identification of 
phenotype biomarkers has been a priority for 
research groups in recent years.
In this study, a variety of autoantibodies have 
been identified, the most frequent being anti-
dsDNA, followed by anti-RNP and anti-Ro. 
Anti-dsDNA antibodies have been one of the 
classic diagnostic criteria for SLE since 
1982. In 2012, a high serum anti-dsDNA an-
tibody titer accompanied by biopsy-proven 
LN was accepted as an independent classifi-
cation criterion for SLE (23). Anti-ds-DNA 
antibodies are present in the serum in almost 
80% of patients with LN. These antibodies 
interact directly or indirectly with renal anti-
gens, thus producing immune complexes 
(30). Similar to these studies, we identified a 
high percentage of SLE patients with posi-
tive anti-dsDNA antibodies, especially those 
with kidney involvement. As part of the im-
munological profile study, we included some 
less common antibodies in SLE such as anti-
Jo1 and anti-Scl70 which were observed in a 
few patients who clearly fulfilled the criteria 
for lupus. This has already been described in 
studies of other cohorts, where less tradition-
al antibodies have been identified in SLE 
patients (31).
Paraguay is located in South America, and 
the population is mainly made up of mesti-
zos, descendants of the original population, 
the Guarani, and Europeans. In this study, we 
did not include the indigenous population, 
which is well differentiated from the mestizo 
one, mainly because they live in closed com-
munities identified by their customs; as a re-
sult there are currently no records of this 

type of disease in this specific population.
The most frequently identified HLA alleles 
(allele frequency greater than 10%) in the 
Paraguayan patients with SLE were HLA-
DPA1*01:03, DPA1*01:02, HLA-DPB1*04:01, 
DPB1*04:02, DPB1*03:01, HLA-DQA1*01:02, 
DQA1*03:01, HLA-DQB1 03:01, DQB1 
03:02 and finally HLA-DRB1*07:01 and 
DRB1*15:01. Of all of them, the HLA-DPA1 
locus contains the most frequent alleles. 
Benitez et al. studied HLA-A, HLA-B and 
HLA-DR in Paraguayan mestizo individuals 
(32). In that study, the most frequently iden-
tified HLA-DR alleles differ from those 
found in our work, perhaps due to the geno-
typing technique used and the sample size 
of the first study. However, our results coin-
cide with other studies carried out in other 
cohorts of healthy individuals, such as the 
one published by Montero-Martín et al. 
which was carried out in a Spanish popula-
tion, where they identified as most frequent 
HLA DPA1*01:03, DPB1*04:01, DPB1*04:02, 
HLA DQB1*03:01, DQB1*03:02, HLA 
DQA1*01:02 and HLA DRB1*07:01 and 
DRB1*15:01 (33).
In this study, we identified two statistically 
significant associations between HLA-
DQB1*02:02 and HLA-DRB1*07:01 and 
skin phenotype. These alleles have pre-
viously been identified in different cohorts 
as being associated with autoimmune pa-
thologies, such as autoimmune diabetes, 
celiac disease, and rheumatoid arthritis (34-
36). However, this is the first time that they 
have been identified as specifically associ-
ated with a cutaneous phenotype in SLE.
In a meta-analysis published by the group 
of Niu et al. (37), HLA-DR3 and DR15 
were associated with an increased risk of 
suffering from LN. In our study, both al-
leles have OR>1, suggesting a risk of pre-
senting this phenotype; however, this asso-
ciation was not statistically significant.
Diaz Gallo et al. (38) identified the HLA-
DRB1*03 allele with the presence of a cutane-
ous phenotype, specifically with discoid lu-
pus, and HLA-DRB1*15 associated with LN. 
This is similar to our results since a higher risk 
of skin phenotype and renal phenotype was 
observed with these alleles; however, this 
association was not statistically significant.



Clinical features and genetic biomarkers _________________________________________________________________________________________________________________________________________

ORIGINAL 
PAPER

Reumatismo 2/2023 73

In another study, HLA-DRB1*08 was iden-
tified as a risk allele for a neurological phe-
notype in the Portuguese population (39). 
In this same study, they did not identify as-
sociations between the different HLA risk 
alleles and the renal phenotype. In our study 
we did not evaluate the association with this 
phenotype because it is a group with a small 
number of patients; we agree with this 
study in not having identified other associa-
tions with the renal phenotype.
In a study including 127 SLE patients, the 
association of HLA-DRB1*07 and DRB1*07-
DQB1*02 haplotypes with joint and lung 
involvement (40), DRB1*03 and DQB1*02 
alleles and the DRB1*03-DQB1*02 haplo-
types with cutaneous and renal involvement, 
and DRB1*13 and DRB1 haplotypes *13-
DQB1*06 with kidney involvement were 
observed. Our study has identified HLA-
DRB1*07 as associated with a cutaneous 
phenotype. We did not find an association of 
any allele with the analyzed joint phenotype, 
unlike this study that identified this associa-
tion with the joint and pulmonary phenotype.
In this study, IgM RF was identified as a 
protective factor for developing a renal phe-
notype. This is in line with a study that 
showed that LN patients had a statistically 
significant higher prevalence of anti-ds 
DNA antibodies, but a lower prevalence of 
RF (41). In this study, we found no associa-
tion with other antibodies, such as anti-Ro, 
or anti-Sm, which have been previously 
des cribed as possible markers of clinical 
phenotypes in other cohorts (42, 43). Age 
has been identified as a biomarker of pheno-
types. Arthritis was predominant in adult- 
onset SLE (78.5%) compared to late-onset 
SLE (57.7%) (44). This is similar to our 
results, which suggest that there is an asso-
ciation between the presence of arthritis 
and the age of onset over 30 years.
These differences between other studies 
and ours may be due to the size of our sam-
ple (which is the main limitation of our 
study as it confines the formation of groups 
with different phenotypes) and to the differ-
ence between the ethnic group included in 
our work and those included in the studies 
analyzed. However, these results constitute 
a great contribution to the knowledge of 

SLE in the Latin American population, in 
which there are few publications on HLA 
and SLE phenotypes.

n	 CONCLUSIONS

This study evaluates for the first time the im-
munological and genetic profile in relation to 
phenotypes in SLE patients of Paraguayan 
origin. Possible biomarkers of phenotypes 
have been identified and information has 
been generated to be validated by indepen-
dent cohorts. It is a study that will serve as 
the basis for future studies at a national and 
international level due to the important con-
tribution to the knowledge of SLE.
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