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Introduction/Objective: To evaluate the association between autoantibodies with clinical man-

ifestations (extraglandular and glandular) and histopathological findings of minor salivary

gland  biopsy in primary Sjögren’s syndrome.

Materials and methods: Observational, descriptive, and cross-sectional study. Forty-seven

patients with pSS according to the ACR/EULAR 2016 criteria were included. A face-to-face

survey, a  review of medical records, and the measurement of autoantibodies (Ab) anti-Ro 52,

anti-Ro  60, anti-La, antinuclear antibodies (ANA), rheumatoid factor (RF) IgA, IgG  and IgM,

and  anti-alpha fodrin IgA and IgG were done. Characterization of the population and anal-

ysis  of the  association between clinical characteristics, autoantibodies, and histopathology

were performed.

Results: Association of anti-alpha fodrin IgA and anti-Ro 52 Ab  was found with pulmonary

involvement (P = .014 and P = .031 respectively) and anti-La antibodies with haematologi-

cal manifestations, specifically leukopenia (P  = .011), lymphopenia (P = .023), and anaemia

(P  = .09). We found no association between the  histopathological findings of the minor sali-

vary gland biopsy and extraglandular manifestations.

Conclusions: The activation of B cells, reflected in the increased production of autoantibodies,

is related to extraglandular manifestations in pSS, which is observed more  frequently in

patients with earlier diagnosis.
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Síndrome  de  Sjögren  primario:  autoanticuerpos  y su  relación  con  las
manifestaciones  clínicas  y  la  histología  de las  glándulas  salivales
menores
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Introducción/Objetivo: Evaluar la asociación entre los autoanticuerpos, las manifestaciones

clínicas (extraglandulares y  glandulares) y  los hallazgos histopatológicos de la biopsia de

glándula  salival menor en el síndrome de Sjögren primario (SSp).

Materiales y métodos: Estudio observacional, descriptivo, de corte transversal. Se incluyeron

47  pacientes con diagnóstico de SSp por criterios ACR/Eular 2016. Se hizo una encuesta pres-

encial, así como una revisión de la historia clínica y  la medición de  los autoanticuerpos (Ac)

anti-Ro  52, anti-Ro 60, anti-La, anticuerpos antinucleares (AAN), factor reumatoide (FR) IgA,

IgG  e  IgM y  anti-alfa fodrina IgA  e IgG. Se hizo la caracterización de  la población y  el análisis

de  la asociación entre las características clínicas, los autoanticuerpos y  la histopatología.

Resultados: Se encontró asociación de  Ac anti-alfa fodrina IgA y anti-Ro 52  con el compromiso

pulmonar (P = ,014 y  P =  ,031, respectivamente) y  de los anticuerpos Anti-La con manifesta-

ciones hematológicas, específicamente leucopenia (P  = ,011), linfopenia (P = ,023) y  anemia

(P  = ,09). No se encontró asociación entre los  hallazgos histopatológicos de la biopsia de

glándula salival menor y las manifestaciones extraglandulares.

Conclusiones: La activación de  las células B, que se refleja en una mayor producción de

autoanticuerpos, se relaciona con manifestaciones extraglandulares en el SSp, las cuales se

observan con mayor frecuencia en pacientes con diagnóstico más temprano.

©  2023 Asociación Colombiana de  Reumatologı́a. Publicado por  Elsevier España, S.L.U.

Se  reservan todos los derechos, incluidos los de minerı́a de texto y datos, entrenamiento

de IA y  tecnologı́as similares.

Introduction

Sjögren syndrome (SS) is a  systemic autoimmune disease
characterized by lymphocytic infiltration of the exocrine
glands. It is associated with circulating antibodies due to B-
cell hyperreactivity and is termed primary SS (pSS) when it
does not occur alongside other autoimmune diseases.1,2

Prevalence studies of rheumatic diseases in Colombia have
estimated a range between 0.08% (95% CI: 0.02%−0.27%)3 and
0.12%,4 like the  prevalence described in other Latin American
countries such as Brazil (0.17%; 95%CI: 0.02−0.59).5 Primary SS
predominantly affects females, with an  estimated female-to-
male ratio of 4.63:1 in Colombia. Various studies have shown
an increased incidence beyond age 50.4,6

Primary SS  presents a  wide clinical spectrum, ranging from
organ-specific involvement, primarily affecting the salivary
glands, to multisystem involvement in  30%–40% of patients.
Extraglandular manifestations, reflecting systemic disease
activity, can occur in various organs and systems, includ-
ing musculoskeletal, hematological, vascular, pulmonary,
renal, cutaneous, and both central and peripheral nervous
systems.7,8

Identifying markers to predict extraglandular manifesta-
tions in pSS has recently gained interest, as these reflect
phenotypes with greater disease severity and higher risk of
morbidity and mortality. Different studies have addressed
this topic, but results have been controversial due to
differences in population, sample size, and classification
criteria.1,3,4

This study aimed to assess the association between
autoantibodies (Ab), clinical manifestations (both extraglan-
dular and glandular), and histopathological findings of minor
salivary gland biopsies in pSS. To our knowledge, this is  the
first study on this topic in a  Latin American population.

Materials  and  methods

An observational, analytical, cross-sectional study was con-
ducted. Patients over 18 years old with a  diagnosis of pSS
who attended the Fernando Chalem Institute of Rheumatol-
ogy and Immunology Foundation in Bogotá Colombia, were
included according to the 2016 American College of Rheuma-
tology (ACR)/European League Against Rheumatism (EULAR)
Classification Criteria, between June 2018 and June 2019. Minor
salivary gland biopsies were performed using the open dis-
section technique described by Caporali et al.9 According to
the standardized criteria of Fisher et al., at least four minor
salivary glands, each greater than 2 mm,  were obtained.10

The samples were fixed and processed in paraffin, cut into
4um sections, and stained with hematoxylin and eosin. The
lymphocytic infiltrates in  each section were scored by the
pathologists according to the Chisholm-Mason classification;
grades 3 and 411 were considered positive for focal lympho-
cytic sialadenitis.

Subjects with other autoimmune diseases, those partici-
pating in  research protocols, or those who did  not attend for
sample collection and completion of the  sociodemographic
survey were excluded.
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Serological samples were taken for antibody processing
using indirect immunofluorescence for antinuclear antibod-
ies (ANA) and enzyme-linked immunosorbent assay (ELISA)
for IgA, IgG, and IgM rheumatoid factor (RF), anti-citrullinated
peptide antibodies, anti-alpha-fodrin IgA and IgG, anti-
Ro60, anti-Ro52, anti-La, anti-DNA, anti-histone, anti-Sm,
anti-ribosomes, anti-ScL 70, anti-RNP, anti-M2, and anti-Ku.
Antibody measurement and minor salivary gland biopsy were
performed at different times.

Patient information was  obtained through face-to-face sur-
veys and electronic medical records. Sociodemographic data,
clinical manifestations, and histopathological results of minor
salivary gland biopsies were collected.

Statistical  analysis

Univariate analyses to describe the study population were
conducted. Categorical variables were assessed using frequen-
cies, while normality tests, primarily the Kolmogorov-Smirnov
test, were applied to  continuous quantitative variables. Para-
metric data are  presented as means t-standard deviation (SD),
whereas non-parametric data are described using medians
and interquartile ranges.

Bivariate analyses were carried out to assess the asso-
ciation between the degree of glandular and extraglandular
involvement and autoantibodies. Subgroups were analyzed
based on sex, mean age at diagnosis, and their association
with autoantibodies. Given the higher incidence of pSS in
patients over 50  years, a  subgroup analysis was  performed,
comparing the antibody profile in patients diagnosed early
(<50 years) with those diagnosed later (≥50 years).

Chi-square or  Fisher’s exact tests were used for dichoto-
mous independent variables. A P-value <.05 was  considered
statistically significant. All analyses were performed using
Stata/SE 14.0.

Ethical  considerations

Written informed consent was  obtained from all participants,
and the consent forms are in the custody of the  corresponding
author.

The research complies with current bioethical regulations
and was authorized by the ethics committee of the Fernando
Chalem Institute of Rheumatology.

Results

Demographic  and  clinical  features

Of the 88 subjects enrolled in the study, 41 were excluded for
the following reasons: not signing the informed consent, not
attending the sample collection, completing the sociodemo-
graphic survey, or not responding to telephone calls or emails.

The average age was 55.7 years (SD ±  13), and the mean
age at diagnosis of pSS was  49.3 years (SD ± 11.11). A total of
43 individuals (91.49%) were female (Tables 1 and 2).

The most frequent glandular involvement was ocular
(n = 41; 87.23%), followed by oral (n = 36; 76.6%). Extraglandular
manifestations occurred in 72%  of the  individuals, with the

Table 1 – Sociodemographic features.

Age (years ±  SD) 55.7 ± 13
Age at  diagnosis (years ± SD) 49.31 ± 11.11
Female, n  (%)  43  (91.49)
Male, n (%) 4  (8.51)
Clinical manifestations

Glandular involvement (n/total n (%)
Ocular 41/47 (87.23)
Oral 36/47 (76.6)

Extraglandular affection (n/total n  (%)) 34/47
Arthritis 13/47 (27.66)
Nervous system 2/47  (4.26)
Central nervous system  1/2 (50)
Polyneuropathy 1/2 (50)
Palpable purpura 3/47  (6.38)
Nephropathy 2/47  (4.26)
Tubulointerstitial nephritis 2/2 (100)
Pulmonary 5/47  (10.64)
Bronchiectasis 2/5 (40)
Lymphoid interstitial pneumonia 1/5 (20)
Solitary pulmonary nodule 2/5 (40)
Hematological

Lymphopenia 9/47  (19.15)
Leukopenia 13/47 (27.66)
Anemia 2/47  (4.26)
Gammopathy 16/47 (34.04)
Polyclonal 8/16  (50)
Monoclonal 8/16  (50)

Minor salivary gland biopsy – Chisholm Mason (n/total n  (%)
Class II 3/47  (6.38)
Class III 27/47 (57.45)
Class IV 17/47 (36.17)

Comorbidities
Hypothyroidism 9/47  (19.15)
Vitamin D deficiency 8/47  (17.02)

SD: standard deviation.

most frequent being hematological, mainly polyclonal gam-
mopathy (n =  16; 34%) and leukopenia (n = 13; 27.6%), followed
by joint involvement (n = 13; 27.66%). Other systems affected
were pulmonary (n  = 5; 10.64%), nervous (n = 2; 4.26%), cuta-
neous (n = 3; 6.38%), and renal (n  = 2; 4.26%). In minor salivary
gland biopsies, the most common histological subtype was
grade 3  in  57.45% of cases.

Regarding comorbidities, 19.15% of the patients had
hypothyroidism and 17.02% had vitamin D deficiency (Table 1).

Antibody  presence  and  levels

Among the antibodies tested, the most detected in  the popu-
lation were ANA, with a  prevalence of 74%. The predominant
ANA pattern observed was fine speckled, accounting for 85.7%
of cases (n = 35), followed by dense speckled at 5.71% (n  = 3).

The most prevalent subtype of RF was IgA, comprising
51.6% (n = 24) of cases. Similarly, IgA was the  most fre-
quent subtype of anti-alpha-fodrin antibodies, detected in
19.15% (n = 9) of individuals. Notably, anti-Ro52 antibodies
were found more  frequently than anti-Ro60 antibodies, with
prevalence rates of 63.83% (n = 30) and 51.06% (n = 24), respec-
tively. Additionally, 11  individuals (23.4%) tested positive for
anti-La antibodies. Conversely, tests for anti-cyclic citrulli-
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Table 2 – Presence and levels of autoantibodies.

Antibody Positive, N,  (%)  Median - IQR

ANA 35/47 (74.5) –
Fine speckled (AC-4a)  30/35 (85.7) –
Dense speckled (AC-5a)  3/35 (5.71) –
Centromere (AC-3a)  1/35 (2.85) –
Nucleolar homogeneous
nucleolar (AC-8a)

1/35 (2.85) –

IgA Rheumatoid factor 24/47 (51.06)  19.4 ±  161.78
IgG Rheumatoid factor 23/47 (48.94) 16.2 ±  67.48
IgM Rheumatoid factor 23/47 (48.94) 19.5 ±  130.17
Anti-cyclic citrullinated

peptide antibodies
0/47 0.51 ±  0.57

Anti-alpha-fodrin IgA 9/47 (19.15%) 6.7 ±  6.5
Anti-alpha-fodrin IgG 4/47 (8.51%) 3 ±  3.9
Anti-Ro52 30/47 (63.83%) 300 ± 298.3
Anti-Ro60 24/47 (51.06%) 22 ±  205.1
Anti-La 11/47 (23.4%) 2.8 ±  12.7
Anti-DNA 0/47 –
Anti-histone 0/47 –
Anti-Sm 0/47 –
Anti-PCNA 0/47 –
Anti-ribosome 0/47 –
Anti-Scl 70 0/47 –
Anti-RNP 0/47 –
Anti-Jo1 0/47 –
Anti-Mi2 0/47 –

ANA: Antinuclear antibodies; IQR: Interquartile range.
a Nomenclature and classification of  the International Consensus

on ANA Standards (ICAP) in 2021.

Table 3 – Comparison of antibody profile between men
and women.

Antibodies Men (4/47) Women (43/47)

Antinuclear antibodies (n = 47) 2 (50%) 33  (77%)
IgA Rheumatoid factor (n = 47) 2 (50%) 22  (51%)
IgG Rheumatoid factor (n = 47)  2 (50%) 21  (48%)
IgM Rheumatoid factor (n =  47) 2 (50%) 21  (48%)
Anti-alpha-phodrin IgA (n =  47) 1 (25%) 8  (18.6%)
Anti-alpha-phodrin IgG  (n = 47)  1 (25%) 3  (6.98%)
Anti-Ro52 (n  = 47) 2 (50%) 28  (65.15%)
Anti-Ro60 (n  = 47) 1  (25%) 23  (53.49%)
Anti-La (n =  47) 0 (0%) 11  (25.58)

nated peptide, anti-DNA, anti-histone, anti-Sm, anti-PCNA,
anti-ribosome, anti-Scl70, anti-RNP, anti-Jo1, and anti-Mi2
antibodies returned negative results (Table 2).

Female patients exhibited a higher seropositivity rate com-
pared to male patients for ANA (77% vs. 50%), IgA RF (51% vs.
50%), anti-Ro52 (65.15% vs. 50%), and anti-La (25.58%) antibod-
ies (refer to Table 3).

A subgroup analysis was  conducted among subjects diag-
nosed with the disease at an  early age (under 50 years), and
the antibody profiles were compared between both groups
(early vs. late). Individuals diagnosed earlier demonstrated a
higher positivity rate for all antibodies, except for anti-alpha-
fodrin antibodies IgA. Notably, ANA (90.1% vs. 61.5%) and
anti-Ro52 antibodies (80.9% vs. 50%) exhibited statistically sig-
nificant differences when comparing both subgroups (refer to
Table 4).

Association  of  autoantibodies  with  glandular  and

extraglandular  manifestations

Among the various autoantibodies examined, no statistically
significant association was observed with glandular manifes-
tations. The antibodies displaying the highest frequency of
positivity were ANA, anti-Ro52, and anti-Ro60.

Regarding extraglandular involvement, polyneuropathy
showed a significant association with anti-alpha-fodrin anti-
bodies IgA (P = .0378) and IgG (P = .01), but it was identified
in only one subject. Lung involvement exhibited a signif-
icant association with anti-alpha-fodrin IgA (P = .014) and
anti-Ro52 (P = .031) antibodies. Hematological manifestations
such as  lymphopenia, leukopenia, and anemia were signifi-
cantly associated with anti-La antibodies (P < .05). Grade III or
IV biopsy results (44 out of 47 individuals) were considered
positive according to the classification criteria, but no substan-
tial association was  found with the presence of autoantibodies
when compared with class II results. Other extraglandular
manifestations did not show any significant association with
the antibodies studied (Table 5).

Discussion

pSS is  a  complex systemic autoimmune disease, with a  preva-
lence between 0.01%−0.6% and an incidence between 1.1–5.3
cases per 100,000 inhabitants.12 Disease features vary accord-
ing to sex (more common in women) and ethnicity (greater
involvement in  the Caucasian population, but earlier diag-
nosis in Blacks).13 Mortality is higher in men, related to
extraglandular involvement.14–16

The present study characterized the population and evalu-
ated the association between clinical manifestations and the
presence of autoantibodies in pSS. The average age at the time
of diagnosis was  49.3 years and the female: male ratio was 11:1.
In the study by Maciel et  al., the average age was 64.6 years, and
the average duration of the disease was 10 years,17 with 86%
female. In postmenopausal women, there is a  rapid decrease
in  estrogen levels that leads to a  reduction in  the viability of
glandular cells, cell death, release of autoantigens, formation
of autoantibodies, and organ damage.18,19

Concerning comorbidities, 19.15% of the subjects had
hypothyroidism and 17.02% vitamin D deficiency. In our
cohort, the  study of the etiology of hypothyroidism was  not
conducted; therefore, an autoimmune origin cannot be ruled
out. The classification of secondary SS was  initially considered
in individuals with sicca symptoms and rheumatoid arthritis
but was later expanded to include other systemic autoim-
mune  entities such as systemic lupus erythematosus and
systemic sclerosis. It is not clear whether it should be classi-
fied as secondary SS when overlap occurs with organ-specific
autoimmune diseases such as autoimmune thyroiditis.20 The
study by Dai  et al. assessed the presence of antithyroid anti-
bodies in patients with SS and found a  positivity of 18.9% and
25.6% for antiperoxidase and antithyroglobulin antibodies,
respectively. Subjects with hypothyroidism more  frequently
presented autoantibodies, lower hemoglobin levels, increased
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Table 4 – Antibody profile. Diagnosis before and after 50 years of age.

Antibodies Diagnosis of  pSS

<50 years (n = 21) ≥50 years (n = 26)  P-value

ANA 19  (90.1%) 16 (61.5%) .024
IgA Rheumatoid factor 14 (66.6%) 10 (38.4%) .054
IgGRheumatoid factor 13  (61.9%) 10 (38%) .11
IgM Rheumatoid factor 12  (57.14%) 11 (42.3%) .312
IgA Alpha-fodrin antibodies 3  (14.2%) 6 (23%) .44
IgG Alpha-fodrin antibodies 2  (9.5%) 2 (7.6%) .82
Anti-Ro 52  17  (80.9%) 13 (50%) .028
Anti-Ro 60  13  (61.9%) 11 (42.3%) .181
Anti-La 6  (28.5%) 5 (13.88%) .45

Table 5 – Association between autoantibodies with glandular and extraglandular manifestations.

(N, %) ANA  (N  = 35)  IgA RF
(N = 24)

IgG  RF
(N = 23)

IgM RF
(N = 23)

Anti-AF IgA
(N = 9)

Anti-AF IgG
(N = 4)

Anti-Ro52
(N = 30)

Anti-Ro60
(N = 24)

Anti-La
(N = 11)

Eye (N = 41) 31  (75.6) 22  (53.6) 21  (51.2) 20  (48.7) 8 (19.5) 3 (7.3) 27  (65.8) 22  (53.6) 10 (24.3)
Oral (N = 36) 27  (75) 19  (52.7) 19  (52.7) 18  (50.0) 8 (22) 3 (8.3) 22  (61.1) 19  (52.7) 9 (25.0)
Arthritis (N = 13) 9 (69.2) 7 (53.8) 7 (53.8) 6  (46.1) 2 (15.3) 2 (15.3) 8 (61.5) 5 (38.4) 2 (15.3)
Peripheral neuropathy
(N = 1/47)

0 (0%) 0 (0%) 0 (0%) 0  (0%) 1 (100)  *  1 (100) *  0 (0) 0 (0) 0 (0)

Purpura (N = 3) 2 (66.6) 2 (66.6) 2 (66.6) 2  (66.6) 0 (0) 0 (0) 2 (66.6) 2 (66.6) 1 (33.3)
Renal (N =  2) 2 (100) 1 (50) 1 (50) 1  (50) 1 (50) 0 (0) 2 (100) 1 (50) 1 (50)
Pulmonary (N = 5) 2 (40) 1 (20) 1 (20) 1  (20) 3 (60) *  0 (0) 1 (20) *  1 (20) 1 (20)
Lymphopenia (N = 9) 7 (77.7) 5 (55.5) 5 (55.5) 4  (44.4) 1 (11.1) 0 (0) 7 (77.7) 6 (66.6) 5 (55.5) *
Leukopenia (N:13) 11 (84.6) 8 (61.5) 8 (61.5) 7  (53.8) 3 (23.0) 1 (7.6) 11  (84.6) 9 (69.2) 6 (46.1) *
Anemia (N = 2) 2 (100) 2 (100) 2 (100) 2  (100)  1 (50) 0 (0) 2 (100) 2 (100) 2 (100) *
Gammapathy (N  = 16)  13  (81.2) 10  (62.5) 9 (56.2) 9  (56.3) 2 (12.5) 0 (0%) 13  (81.2) 11  (68.7) 5 (31.2)
Class III and IV SGB
(n = 44)

32  (72.7) 22  (50) 21  (47.7) 21  (47.7) 9 (20.4) 4 (9.0) 28  (63.1) 22  (50) 10 (22.7)

ANA: antinuclear antibodies, RF: rheumatoid factor, anti-AF: alpha-fodrin antibodies SGB: salivary gland biopsy.
∗ P-value <.05.

acute-phase reactants and decreased C4. Therefore, we con-
sider it important for future studies to assess the etiology of
hypothyroidism and determine the value of including these
individuals in the  secondary SS group, due to the differences
in the clinical course of the disease.21

Extraglandular manifestations occur in  approximately
one-third of patients; almost any organ or system can
be affected; the most frequent were musculoskeletal, gas-
trointestinal, pulmonary, and hematological.22 Pulmonary,
hematological, and neuropathic affection have been related
to increased mortality and decreased quality of life.23–25 The
study by Zhao et  al. reported a  higher prevalence (65.3%) in
people with more  than one comorbidity and greater disease
activity measured by ESSDAI.26

Hematological manifestations, which include anemia,
cytopenias, gammopathies, and lymphoproliferative disor-
ders, have been reported in  25%–50% of pSS, with chronic
anemia being the most common, followed by leukopenia.27

Monoclonal or  polyclonal gammopathy has  been reported in
between 22%–49% of pSS, and it is considered a direct marker
of B-lymphocyte activation; its presence is  a  risk predictor for
hematological malignancies.28,29

In the current study, the most common hematological
manifestation was gammopathy, which was found in 34%
of the patients, of whom 50% had a monoclonal pattern,
while leukopenia was the second most frequent extraglan-

dular manifestation, with a frequency of 27.6%. For its part,
anemia was the  third most frequent hematological manifes-
tation, occurring in 4.26% of the subjects. Although in  other
cohorts the presence of ANA, anti-Ro, and anti-La has  been
related to a higher risk of anemia,30 this association was not
found in  our cohort.

Pulmonary affection related to pSS has been described
between 11%–29% of patients31;  when actively searching
this compromise with chest tomography, the prevalence can
increase up to 70%.32 Interstitial involvement has a  fre-
quency of 20%, while non-specific interstitial pneumonia is
the most found radiological pattern.23,33 In the current study,
pulmonary manifestations occurred in  10%, and the most
recurrent were solitary pulmonary nodules, bronchiectasis,
and lymphoid interstitial pneumonia. These results were like
those obtained in the cohorts reported by Lohrman et  al. and
Gardiner.34,35

Nervous system manifestations have been described in
between 20%–25% of individuals with pSS, with peripheral
polyneuropathy (especially sensory polyneuropathy) being the
most frequent.36 In the studied cohort, the  involvement of the
nervous system was less than reported in other studies (4.26%
of cases); while 50% had peripheral neuropathy, another 50%
experienced central nervous system involvement.

The occurrence of other extraglandular manifestations was
noted in less than 10% of patients. Renal involvement, specif-
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ically interstitial nephropathy, was identified in 4% of cases,
while skin manifestations were present in 6%, consistent with
findings from other cohorts.37

ANA were the most prevalent antibodies in our popula-
tion, detected in  77% of cases. In comparison, other studies
on Latin American cohorts have shown an  average positivity
of 74%, notably lower than that observed in  other populations.
The predominant patterns of ANA included fine speckled,
dense speckled, centromere, and homogeneous nucleolar
(Table 2).13,38

RF tested positive in 50% of subjects, with a  similar fre-
quency observed between men  and women. This contrasts
with findings from other populations, where higher seroposi-
tivity is often reported in men.39 While previous studies have
suggested an association of IgA RF isotype with xerostomia,
unstimulated salivary flow rate, and ANA,40,41 no such asso-
ciations were observed in our study regarding glandular and
extraglandular manifestations.

Positive IgA and IgG anti-fodrin antibodies were identified
in 19.15% and 8.51% of cases, respectively. These antibodies
have been linked to diagnostic markers with low sensitiv-
ity but high specificity42 and have been associated with an
increased risk of parotitis.43,44

Our study revealed associations between IgA (P = .0378)
and IgG (P = .01) alpha-fodrin antibodies with peripheral ner-
vous system involvement (neuropathy), and alpha-fodrin IgA
antibodies with lung involvement (P = .014). However, due to
the limited number of cases, definitive conclusions regarding
increased risk cannot be drawn.

Anti-Ro52 autoantibodies (positive in 63.8% of cases) were
associated with pulmonary involvement (P = .031), while anti-
La antibodies (positive in 23.4% of cases) were linked to
hematological manifestations including leukopenia (P  = .011),
lymphopenia (P = .023), and anemia (P = .09).

In a study by Menor Almagro et al., associations were
noted between anti-Ro52, anti-Ro60, and anti-La antibodies
with hypergammaglobulinemia, hypocomplementemia, and
alopecia.45 However, other associations reported in previous
studies, such as  those between anti-Ro60 and polyneuropathy,
lymphadenopathy, renal involvement, and myopathy, were
not observed in  our study.41,46,47

Individuals diagnosed with pSS before the age of 50  exhib-
ited a higher prevalence of ANA, IgA RF, and anti-Ro52
antibodies. Similar findings have been reported in other
cohorts, suggesting that early onset of symptoms (<35 years)
is associated with increased positivity of ANA, anti-Ro, anti-La
antibodies, and RF.39,40

Limitations

To provide more  robust confirmation of our findings, larger
sample sizes are warranted given the  relatively small popula-
tion size in our study. Additionally, we  did  not utilize the focus
score system recommended by the 2016 ACR/EULAR 2016
Classification Criteria for pSS. Future investigations should
consider implementing this system to evaluate its correlation
with both glandular and extraglandular manifestations.

The prevalence of hypothyroidism was notable; however,
etiological studies were not conducted to ascertain whether it
had an autoimmune origin. Consequently, the classification of

these subjects as either pSS or secondary Sjögren syndrome
remains uncertain, and further research is needed to clarify
their clinical significance.

Conclusions

Our findings suggest that distinct autoantibody profiles are
associated with specific extraglandular manifestations in pri-
mary  Sjögren syndrome. Notably, anti-La antibodies may  be
linked to hematological manifestations, while pulmonary
manifestations appear to be correlated with anti-alpha-fodrin
and anti-Ro52 antibodies. Moreover, individuals diagnosed
earlier tend to exhibit a higher burden of autoantibodies.
Surprisingly, we did  not find an association between minor
salivary gland biopsy results and extraglandular manifesta-
tions in primary Sjögren syndrome.

Although our study represents the largest cohort of pri-
mary  Sjögren syndrome with extensive autoantibody profiling
in Colombia, its single-center nature necessitates validation
through multicenter studies to ensure broader population rep-
resentation. Further investigations are  imperative to elucidate
the specific roles of each autoantibody in extraglandular man-
ifestations.
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