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ABSTRACT

Background: Patients with systemic lupus erythematosus (SLE) and anti-Ro+ antibody frequently pose a
diagnostic and therapeutic challenge for the specialist, as they frequently present sicca syndrome, over-
lapping with Sjogren’s syndrome (SS). To date, the clinical and prognostic variability that this antibody
confers on SLE patients is not well characterized.
Objectives: To investigate the possible clinical, analytical, therapeutic and prognostic implications of anti-
Ro antibody in SLE. Furthermore, we analyzed the possible implications of the expressed anti-Ro profile
(subunit 52, 60 or both) on the disease phenotype.
Methods: The medical records of patients with anti-Ro+ and - SLE, primary SS and SLE/SS overlap have
been reviewed.
Results: Anti-Ro+ SLE presents less arthritis, low C4, expression of DNA Crithidia and need for bolus cor-
ticosteroids than anti-Ro— SLE, but more xerophthalmia, xerostomia, expression of anti-La, anti-cyclic
citrullinated peptide and overlap with other rheumatological entities. Anti-Ro+ SLE and the overlap group
behave similarly for multiple variables. SS group shows a higher expression of 32-microglobulin com-
pared to the overlap group. Anti-Ro52+ patients associate more Raynaud’s phenomenon than anti-Ro60+
patients. The latter express more lupus anticoagulant and antiphospholipid antibodies than the group
with both subunits.
Conclusions: The presence of anti-Ro+ in patients with SLE provides clinical and analytical differences
compared to patients with anti-Ro— SLE and SLE/SS. anti-Ro+ SLE and the overlap group behave similarly,
but present differential characteristics that postulate them as separate phenotypes of the disease. The
different serological profiles of anti-Ro confer specific clinical and analytical characteristics in patients
with SLE and SS.
© 2025 Sociedad Espafiola de Reumatologia (SER), Colegio Mexicano de Reumatologia (CMR) y
Elsevier Espafia, S.L.U. All rights are reserved, including those for text and data mining, Al training, and
similar technologies.
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Papel del anticuerpo anti-Ro/SSA en los pacientes con lupus eritematoso
sistémico

RESUMEN

Antecedentes: Los pacientes con lupus eritematoso sistémico (LES) y anticuerpos anti-Ro+ suponen con
frecuencia un reto diagndstico y terapéutico para el especialista, ya que presentan, con frecuencia, sin-
drome seco, solapado con sindrome de Sjogren (SS). Hasta la fecha, la variabilidad clinica y pronéstica que
confiere este anticuerpo a los pacientes con LES no esta bien caracterizada.
Objetivos: Investigar las posibles implicaciones clinicas, analiticas, terapéuticas y prondsticas del antic-
uerpo anti-Ro en el LES. Ademas, analizamos las posibles implicaciones del perfil anti-Ro expresado
(subunidad 52, 60 o ambas) en el fenotipo de la enfermedad.
Meétodos: Se han revisado las historias clinicas de los pacientes con LES anti-Ro+ y —, SS primario y
solapamiento LES/SS.
Resultados: El LES anti-Ro+ presenta menos artritis, bajo C4, expresién de ADN Crithidia y necesidad de
corticoides en bolo que el LES anti-Ro-, pero mas xeroftalmia, xerostomia, expresion de anti-La, antipép-
tido ciclico citrulinado y solapamiento con otras entidades reumatolégicas. El LES anti-Ro+ y el grupo
solapado se comportan de forma similar para miltiples variables. El grupo SS muestra mayor expresién
de B2-microglobulina respecto al grupo solapado. Los pacientes anti-Ro52+ asocian mas fenémeno de
Raynaud que los pacientes anti-Ro60+. Estos tltimos expresan mds anticuerpos anticoagulantes lipicos
y antifosfolipidos que el grupo con ambas subunidades.
Conclusiones: La presencia de anti-Ro+ en los pacientes con LES aporta diferencias clinicas y analiticas
respecto a los pacientes con LES anti-Ro- y LES/SS. El LES anti-Ro+ y el grupo solapado se comportan de
forma similar, pero presentan caracteristicas diferenciales que los postulan como fenotipos separados de
la enfermedad. Los diferentes perfiles serolégicos de anti-Ro confieren caracteristicas clinicas y analiticas
especificas en los pacientes con LES y SS.

© 2025 Sociedad Espafiola de Reumatologia (SER), Colegio Mexicano de Reumatologia (CMR) y Elsevier

Espaiia, S.L.U. Se reservan todos los derechos, incluidos los de mineria de texto y datos, entrenamiento

de Ay tecnologias similares.

Introduction

SLE is a chronic autoimmune disease of unknown etiology with
an estimated prevalence of 210/100,000 inhabitants in Spain.! Its
pathogenesis is complex and can affect several organs and sys-
tems. It presents a wide symptomatologic variability, and there are
indications that this variability could be associated with the pres-
ence of different antibody profiles,? which could act as biomarkers
of different aspects of the disease. Some of these antibodies
are included in the different classifying criteria of the disease
(antinuclear antibody (ANA), anti-double stranded DNA (ds-DNA),
anti-Sm, lupus anticoagulant, anti-32glycoprotein (32GPP), anti-
cardiolipin (ACL)), while others are not (anti-Ro/SSA, anti La/SSB,
anti-ribonucleoprotein (RNP)), despite being very common in SLE.
Within this last group, patients with anti-Ro/SSA+ SLE can pose a
diagnostic and therapeutic challenge for the specialist, since they
often present xerophthalmia and xerostomia, as well as other man-
ifestations of SS, resulting in an overlap between both entities.

Anti-Ro/SSA antibody is associated with 4 diseases: SLE, primary
SS, subacute cutaneous lupus, and congenital heart block. There are
two subunits of this antibody: anti-Ro52 (more typical of SS) and
anti-Ro60 (more typical of SLE).>* The prevalence of anti-Ro/SSA
antibody in patients with SLE ranges between 25 and 50%, and
between 40 and 95% in those with primary SS,% with its positiv-
ity in SS being one of the criteria of the group of the American
College of Rheumatology/European League Against Rheumatism
(EULAR/ACR) with a higher weight for its classification.”

Recent data in the literature indicate that the phenotypes of dif-
ferent connective tissue diseases and their clinical implications can
vary significantly in patients with different anti-Ro antibody pro-
files, indicating the potential diagnostic and prognostic value of
these antibodies in clinical practice.® The previously cited study has
investigated the clinical characteristics of individuals with different
connective tissue diseases according to the expressed anti-Ro anti-
body profile (subunit 52+, 60+ or both), associating some of these
groups with a higher incidence of serious manifestations such as

diffuse interstitial pulmonary disease (DILD) or pulmonary hyper-
tension (PHT).® However, there is a lack of data in the literature
comparing clinical characteristics and prognosis between patients
with anti-Ro+ and — SLE and, within the former, according to which
subunit of the antibody they present.

In SLE, early diagnosis and treatment are essential, since 50%
of the patients can develop organic damage in the 5 years after
diagnosis and up to 32% during the first year.” Therefore, it seems
essential to us to investigate the clinical and prognostic implica-
tions of anti-Ro antibody in this pathology, in order to achieve a
better characterization of these patients according to their sero-
logical profile. Likewise, we consider of great clinical relevance to
assess whether the role of anti-Ro differs in patients with isolated
primary SS and in those with SLE/SS overlap, given the involvement
of anti-Ro in both entities and the overlap of symptoms between
both, which occurs on many occasions in clinical practice.

The objective of the present work is to assess the possible
demographic, clinical, analytical, therapeutic and prognostic impli-
cations attributable to anti-Ro antibody in patients with SLE,
primary SS and with overlap of both entities. Secondarily, we will
analyze the possible implications of the expressed anti-Ro profile
(subunit 52, 60 or both) on the disease phenotype of the patients
under study.

Material and methods
Study design

A retrospective observational study was conducted, in which
we compared the clinical, demographic, analytical, therapeutic and
prognostic profiles of four subgroups of patients.

Study population, inclusion and exclusion criteria

The medical records of 830 patients from the cohort of patients
with SLE and with primary SS who are currently undergoing follow-
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up or have been followed up in the Rheumatology service of the
Hospital del Mar (Barcelona, Spain) were reviewed from 2006,
when electronical medical records started, to the end of 2023, until
discharge, death or transfer out of the area. 144 patients have been
included in the study, divided into 4 subgroups of between 31 and
42 patients each, according to the disease and presence of anti-Ro:

1. with SLE anti-dsDNA+ anti-Ro—,

2. with SLE anti-dsDNA— anti-Ro+,

3. patients with overlapping SLE and SS,
4, patients with primary SS.

Patients must met one of the SLE classification criteria (ACR
1997, Systemic Lupus International Collaborating Clinics 2012
or ACR/EULAR 2019 criteria)®-10 and/or SS classification criteria
(American-European Consensus Group 2002 or ACR/EULAR 2016),°
depending on the subgroup to which they belonged, for inclusion.
Groups 1 and 4 were included as controls for groups 2 and 3. Those
patients who did not meet the classification criteria were excluded
from the study.

This project was approved by the Ethics Committee of Hospital
del Mar (project approval code: 2023/11269).

Definition of study variables

Demographic, immunological, analytical and urinary param-
eters were included as well as specific clinical variables of SLE
and of SS, variables related to treatment and the calculation of
the Systemic Lupus International Collaborating Clinics/American
College of Rheumatology damage index for systemic lupus ery-
thematosus (SLICC).!! Anti-Ro antibodies were analyzed through
multiplex immunoassay that differentiates the two subunits anti-
Ro52 and anti-Ro60 and anti-dsDNA by two methods: enzyme
linked immunoassay (ELISA) and the Crithidia luciliae indirect
immunofluorescence test (Crithidia). Patients needed to have at
least two positive determinations of the anti-Ro or the anti-dsDNA
antibody to be included in their respective groups. To define
prognosis, we performed a survival analysis of the presence of
accumulated damage represented by a SLICC>1 from the time
of diagnosis to time of the medical history review for this study.
This analysis could only be performed between the three groups
of patients with SLE, as SLICC cannot be measured in patients with
isolated SS.

Statistical analysis

SPSSversion 25.0 was used for the statistical analysis of the data.
The x2 and ANOVA test were performed for categorical and contin-
uous variables, respectively. Post hoc analysis to compare pairwise
groups was performed using Z test and Tukey’s HSD test. The sur-
vival analysis was performed through a Kaplan-Meier analysis with
log-rank (Mantel-Cox) pairwise comparison between the three SLE
groups.

Results

Fig. 1 shows the flux diagram for patient selection.

The results obtained are presented below. Tables 1-3 show
the demographic, clinical, therapeutic and analytical differences
observed between groups.

Anti-Ro+ SLE presented less arthritis, lower C4, body mass index
(BMI), DNA Crithidia expression, need for bolus corticosteroids,
leflunomide and belimumab and lower current SLICC and disease
duration than the anti-Ro— SLE group. However, they had more
xerophthalmia, xerostomia, expression of anti-La, anti-cyclic citrul-
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Retrospective review of
830 SLE historical patients

31 anti-Ro+ antidsDNA- 33 SLE/SS patients
SLE patients with
available information

l

Review until finding
between 30-40 patients of
control groups database

38 patients with anti-Ro-, 42 patients with SS
anti-dsDNA+ SLE

SS historical

Fig. 1. Flux diagram for patient selection. SLE: systemic lupus erythematosus; SS:
Sjogren’s syndrome.

linated peptide (anti-CCP) and overlap with other rheumatological
entities.

When comparing patients with SLE/SS versus those with anti-
Ro - SLE, patients with the overlap showed more xerophthalmia,
xerostomia, fatigue, and parotidomegaly. Furthermore, they had
more peripheral neuropathy, polyclonal hypergammaglobuline-
mia and rheumatoid factor expression than patients with anti-Ro—
SLE, and more cutaneous purpura than anti-Ro+ SLE patients. On
the other hand, the anti-Ro+ and overlapping SLE group showed a
similarity for multiple variables, such as the higher expression of
anti-La and anti-CCP or the lower presence of low C4 and need for
bolus corticosteroids in comparison with anti-Ro— patients. Analyt-
ically, the anti-Ro+ and overlap SLE group were similar throughout,
except for a higher expression of DNA Crithidia in the latter.

Regarding the results of patients with SLE/SS and SS, the for-
mer presented more arthritis, cutaneous lupus, alopecia, oral or
nasal ulcers, Raynaud’s phenomenon, and neuropsychiatric symp-
toms than patients with SS. Analytically, patients with SLE/SS had
more hematuria, leukocyturia, hemolytic anemia, hypocomple-
mentemia, anti-dsDNA and ACL-M and less high 32-microglobulin
than patients with SS.

Regarding patients with SLE and those with SS, multiple clini-
cal differences were evident between both groups, especially with
anti-Ro— SLE patients (see Tables 1-3).

In reference to the analysis by the expressed anti-Ro subunit,
Tables 4-6 show the demographic, clinical, therapeutic and analyt-
ical differences observed between groups.

The group with isolated anti-Ro60+ had less Raynaud’s phe-
nomenon than the other groups, less need for rituximab than
the group with isolated anti-Ro52+, and shorter disease dura-
tion than the group with both subunits. Analytically, a lower
expression of anti-Sm was observed in comparison to anti-Ro52+
patients. Likewise, they had more hematuria, ACL-M, anti-32GPP
IgM, lupus anticoagulant and APS antibodies than the group with
both subunits and less leukopenia, anti-La, maximum ANA titers,
rheumatoid factor and polyclonal hypergammaglobulinemia than
the latter.

On the other hand, anti-Ro52+ patients showed more Raynaud’s
phenomenon, use of rituximab and anti-Sm expression than anti-
Ro60+ patients. Likewise, they had a higher SLICC at diagnosis and
lower anti-La expression than patients with both subunits.

Finally, patients with both subunits had more Raynaud’s phe-
nomenon and disease duration than those with isolated anti-Ro60+,
and less SLICC one year after diagnosis than the anti-Ro52+ group.
Analytically, multiple differences were observed between the anti-
Ro52 and 60+ group and the isolated anti-Ro60+ group. Thus, the
former showed less hematuria, expression of ACL-M, anti-32GPP



Reumatologia Clinica 21 (2025) 501816

P.P.Jiménez, L.T. Barrera,J.L.A. Sdnchezetal.

“1031qIyuI eyd[y J030€] SISOIDIN JoWn], 10N L-[3UY "Xapul ssewr Apoq :JINF

€€°0 91'0 690 000 500 800 9C L FH9'L IELFI6L 80l FL61 LTLFST POAI9DAI SJUSUIEAI] JO [BIOL
= 600 v10 670 G0 a4\ (000)0 (000)0 (0s9)z (0901 1249 snwiijoe],

= ¥20 0€0 - - 920 (000)0 (000)0 (oze)t (000)0 I19A3 qewnjolyiuy
zro €10 = 600 = = (orz)e (000)0 (000)0 (00'0)0 199 DINL-BUY
9’0 860 150 0T0 900 120 (0s'6)¥ (ozst)s (oL6)e (0901 12A9U qeuIXNIRY
140) = 910 000 L0°0 100 (000)0 (or9)c (000)0 (or'12)8 1A qewnuwifeg
€50 wo L8°0 800 0€0 [0l 40) (og'€z)oL (og0g)oL (oz'ze)ol (orzy)ot 1243 91eX210UIRIN
€0 zro L¥'0 100 (4l S9°0 (oev1)9 (oz12)L (00'62)6 (ozve)el 1249 aundoryiezy
620 800 a4\ 190 €10 €00 (ov'12)6 (orzn)¥y (0s9)¢ (ov'92)01 I9A3 aprwounja|
90 €20 990 600 LE0 990 (05'6)% (ozsi)s (se61)9 (oL€2)6 1ana arejouaydodAy
SL'0 81°0 ¥6'0 100 vZ0 120 (09'82)€€ (06°'06)0¢ (z€06)8T (ov'L6)LE 1949 S[ELIE[RWIIUY
0L0 ¥L0 960 S0°0 vo0 S0°0 (08%)C (001 (zze)t (zr8L)L 1943 SNJ0q PIOI3ISOI11I0)
650 S0 ¥80 v€0 S1'0 L0 (0£'99)82 (09°09) 0T (o1°85)81 (1e9L)62 199 SPI0IA}SOI11I0)
160 €20 190 £0°0 110 100 SO'LF¥90L 88'6F8IZL 17SFSE6 Y88F VLY (s1e3A) uoneInp aseasiq
L00 900 060 800 96°0 960  6£9LFCL6Y 96'SLF LT TV SESLFVL IV LE6LFT6TY SISougerp Je a8y
600 900 060 780 900 $0°0 G8GFLT L9V F LIOVT 96'E FrT T 18'SFreLT INd
[480) 9z°0 950 SL0 L0°0 vLo 08'C1 FS9 0TZLF¥9 Z0'LLF¥9 0L¥1F69 (831) yBrom
LY'0 zro 010 9£'0 780 SL'0 G99F 091 1L'9F 091 S9OF 191 09'9F 091 (wd) az1S
070 090 LY'0 100 €20 900 (06'19)9C (08'sL)st (oL29)1T (0898) €€ Kpruyls ueiseone)
0L0 ¥L0 960 €€°0 TTo ¥20 (0z's6)0r (00'L6)TE (08'96)0¢€ (05°68)¥€ peNE] (JUEE|
€20 100 610 050 990 I1'0  90%LFSL09 O1'SL F0LSS 0ESLFIS 0v'91 F8S a8y

SS "sA SS/ATS "SA SS "SA SS/ATIS'SA TS +OY-IUE "SA (re=u) (8e=u)
SS 'SA SS/ATS q1S +0y¥-13uy TS +0y-nuy 1S —0y-nuy 1S —oy-nuy 1S —0y-nuy (zr=u)ss (eg=u)ss/A1S q1S +0y¥-13uy 1S —oy-nuy (% ‘u) sa[qerrep

anfea d

sdnoin

"WIAY) UI3MI] PAAISqO sadUIRyIp pue dnois aseasip Aq sa[qeriea dnnaderayy pue d1ydersowap ayj Jo synsay

L 31qeL



Reumatologia Clinica 21 (2025) 501816

‘sasoudelp 1ayjo pue ‘spiduejoyd Arerfiq Arewnid ‘snpeday sunwwioine ‘saryyedoAw Arojewwejur d1yiedolpr ‘SISOII[IS JIWIISAS ‘SIILIYIIL projewnayt sapnpul 9dA) def1aaQ .
‘snsojewayIAIS sndnj o1walsAs 10j xapul a8ewep ASojojewnayy Jo I83[[0) UBILIDWY/SIIUI) Suneloqe[[o) [euonewralu] sndng o1waisAs :JJ[1S dwoipuAs pidijoydsoydnue :sqy

= = L1°0 = LY'0 100 = TSLFSIL YI'LFL90 SLLFTYL DDI1S a1
= = ¥90 = 6L0 LY'0 = €I'LF650 88'0F S¥'0 Z6'0F 850 sisouerp 1a)je 1eaA 3uo JDI1S
|5740) G680 vL0 910 L1'0 €20 -2dA} depranQ
S50 060 990 200 800 €00 (08'c2)01 (0z'81)9 (0922) L (0gg)T sde1an0 19430
980 €80 960 970 LE0 0’0 (vt (001 (oze)t (06°L)€ SdV [ed1u1)
0Z0 (a4l = L1'0 = = (08%)C (000)0 (000)0 (000)0 snydau [ennsvuy
600 60 00 ¥6°0 zro 9£'0 (vt (orzn)v (000)0 (0921 eindind snoauein)
970 060 970 600 100 (A0} (ors)e (ozsi)s (059)T (000)0 Ayzedoinau [erayduad
ve0 L00 €€°0 v00 4] 880 (oL91)L (or6)e (oze)t (0901 ana
980 200 200 100 100 - (oL91)L (oz's1)s (000)0 (000)0 Ajesawopnored
080 44l 910 L1°0 zro = (08%)C (or9)z (000)0 (000)0 ewoydwA]
S9'0 600 100 000 000 620 (ovzs)ze (09°25)61 (ogze)ot (or'12)8 an3neq
GE0 vZ0 080 S0°0 €€°0 670 (oz9L)ze (08%8)8C (or'28) Lt (or'ze)se SILIYLIE JNOYIM BIS[RIyIlY
LT0 000 000 000 000 000 (or'88)Le (08'82)9T (00'62)6 (000)0 BIWO0ISOIDX
LT0 000 000 000 000 000 (05°06)8¢ (08°18) LT (oLge)zt (0901 erweyiydorax
= = = = = = (000)0 (000)0 (000)0 (00'0)0 20[q 1IE3Y [EIIUAZUOD
200 200 260 €10 0€0 LT0 (000)0 (orzn)¥ (0621 ¥ (0g9)T o1t dterydAsdomaN
ST0 600 750 100 [4%0} 9¢°0 (000)0 (001 (059)T (ozen)s snuydau sndn
S0'0 4%0] €L°0 €70 4] 340) (oL91)L (ov9e)zt (ogze)ot (oL€2)6 uouswouayd s,pneuley
600 £8°0 81°0 L0°0 060 ¥10 (vt (orzn)¥ (oze)t (ozen)s (snipresrrad 1o snunapd) snisoras
000 100 L00 000 L9°0 S1'0 (0s'6)% (09°£5)61 (osse)LL (09°25)0T $123[N [ESEU 10 [eIQ
000 000 880 000 670 090 (000)0 (ozva)s (08'52)8 (091€)Tt eado[e SuLLIEIS-UON
00 800 080 L00 18°0 L60 (vt (ozst)s (0621 ¥ (ozen)s sndn[ snoauejnd andeqns
000 000 800 000 870 90 (0s'6) % (oL2L)ve (09'15)9L (0509)€z  (d1uoayd 1o aynde) sndnj snosuein)
000 €00 10 000 LE0 €00 (oLse)st (08'sL)sT (og19)61 (ozv8)ee snLyIe syutof g<
SS sa SS/ATS "sA SS 'sa SS/ATS 'SA 1S +0Y-NUE ‘SA (te=u) (8e=u)
SS SA SS/ATS 1S +0y-1Iuy 1S +0y-nuy 1S —0y-huy 1S —0y-huy 1S —0y¥-huy (zcr=u)ss  (e€=u)SS/ATS 1S +0y-nuy 1S —0y-nhuy (% ‘u) sajqerrep
anfea d sdnoin

P.P.Jiménez, L.T. Barrera,J.L.A. Sdnchezetal.

*3SBASIp Sun| [BIINISIIUL ISNYIP @ TIA "WIY) UIIMI2] PIAIISO SDUIYIP pue dnoisd aseasip Aq SI[GeLIeA [BIIUI[D Y3 JO SHNSAY
T3IqeL



Reumatologia Clinica 21 (2025) 501816

‘Apoquiue apndad pajeur[ni J1pAd-nUE gHD-nuy dwolpuAs pidijoydsoydnue :sqy ‘ureoidodA[8zg-nue :dddozg-nuy ‘S| uidijorpiednue JA-10V O3] uidijorpiedsnue :9-1Jy

560 6£0 0v'0 v0'0 v0'0 L00 (0sZl)¥ (oozh)e (0'02)9 (000)0 ddd-nuy
€0 o 58°0 200 €Lo 600 (os1D)E (0z'12)L (ov'61)9 (08°28)vL $a1poquuE SdY
S10 €€0 090 S0'0 €50 (4 (ors)e (oz12)L (oron)s (08'2T)01 jue[n3eodonue sndng
£0°0 010 5L°0 £0°0 650 00 (000)0 (orzb)v (oL'6)¢€ (o£91)9 W3l dd9zg-huy
0L0 990 560 v0'0 900 L00 (08'€)1 (or9)e (0s9)z (ozze)8 931 dddzg-nuy
v0'0 010 050 €00 980 00 (000)0 (ozs1)s (oc6)e (oc91)9 W-1OV
020 9£'0 650 £0°0 L10 L00 (000)0 (or9)e (oze)L (oL91)9 9V
200 000 €20 900 €L0 SLo (0s°65)7T (0z'62)L (oevl)e (og'ge)L unqoj3o.n1w-z¢ Ysiy
86'0 050 150 100 100 L00 (orve)wL (ovve) 1L (or'9)9 (098)e  erwaunnqojsewwesadAy jeuopAjod
€ro 000 610 000 000 80°0 (ov'1L)og (0s75)81 (06°L€) L1 (06'81)L 1035eJ plojewnayy
zro - 000 A% 260 000 (000)0 (0z'81)9 (000)0 (0g'ss) 1T BIPIYILD YNA
00'1 580 L60 96'0 €60 v6'0 06€L F €151 80v1 F8EL 601 F 901 €951 F5€91 [N WNWIXeW YNY
000 €€0 000 000 000 000 (00°e) 1 (oe0g)oL (000)0 (00'001)8¢ VNQsp-nuy
Lo 100 00 100 610 L60 (000)0 (or9)e (oron)s (08's1)9 ws-nuy
v10 zro 160 000 910 120 (00°9)z (ozs1)s (orar)s (06'82) L1 dN¥-Buy
sLo 500 850 000 000 000 (06'19)92 (0s°sp)st (oL'8e)zL (000)0 eT-nuy
44 990 120 000 000 000 (06'26)6€ (00°26) e (05°€6)67 (000)0 09 0y-nuy
820 110 L0°0 000 000 000 (ov'12)0E (0s7S)81 (0e'19)61 (000)0 z§ oy-nuy
000 000 €ro 000 000 L10 (06'11)S (ov'6e)el (01'89)81 (o€L)8¢ 1249 JudWR[AWOd MOT
v0°0 v0°0 160 000 600 z1o (ov2)1 (ozs1)s (o191)s (ovze)er 0SH) MoT
900 120 950 000 200 10'0 (08P)T (0z'81)9 (062)¥ (ozev)at yd mo1
000 000 o 000 500 zs0 (087)T (ov'9g)zL (09'19)91 (0s°6S)TT £ MOT
S80 060 S6°0 650 050 SS0 (ors)e (or9)e (059)T (os0D)¥ ¢luw/000°001 > eruadoyf>oquoryy,
590 950 060 S80 6L0 0L0 (0r's8)9 (08'18) LT (09°08)sz (ozw8)ze ¢ww/00s 1 < eruadoyduwAt
v10 80°0 9L0 60 zs0 S€0 (0s0p) L1 (09°L8)61 (oe'19)61 (00'05)61 Ww/000Y > eruadoynat
500 ST0 30 900 S80 170 (000)0 (ore)e (oze)L (06°2)¢€ eIWRUE JNAJOWSH
£8°0 S50 cLo 080 v9°0 LEO (00zl)e (0001)T (or2)e (ogwL)s Ue/3 50 <eunuIold
v0'0 vS0 610 o 41 060 (06'sP) L1 (0r'69)€T (09°€5)st (og'ss) 1T eLNA0NI
€00 S0 8€0 L00 L9°0 290 (ovze)zl (09°L8)61 (ov'opr)el (092s)0T BLINJEWSH
SS 'sA SS/A1S "sA SS "sA SS/ATS'SA TS +0¥-Iue 'SA (te=u) (8e=u)
SS'SASS/ATS  FIS+0¥-WUY  FIS+0¥-BUY IS —O¥-BUY IS —0¥-BUY IS —0¥-NuY (zp=u)ss  (ee=u)ss/A1S  JIS+O¥-MUY IS —O¥-HUY (% ‘u) salqetien
anfea d sdnoin

P.P.Jiménez, L.T. Barrera, J.L.A. Sdnchez et al.

"WIAYJ UIIMI( PIAIISAO SDUAIYIP pue dnois aseasip Aq sa[qeliea [ednA[eue ay) Jo SNSY
€alqeL



Reumatologia Clinica 21 (2025) 501816

“1031qIyul eyd[y 1030®] SISOIDAN Jown], :0INI-IUY "Xapul ssewr Apoq :[ING

9¥'0 780 S0 LETF98'L ELLIFOST SI'TFELL PoAladal sjusuniealy Jo [e10L
L0 LT0 - (oze)e (00'0)0 (000)0 19A9 snuijoIde]
080 1474\ - (09'1)1 (00'0)0 (000)0 19A9 qewinjoyruy
080 870 €90 (091)1 (00'0)0 (ov's)z 19A9 OANL-DUY
950 900 S00 (ozv1)6 (00sa)1 (L)1 IaAe qewurxniry
080 0L0 vL0 (091)1 (0o0'0)0 (oL2)1 19A9 qewinuwiljeg
060 600 190 (ozzo)vl (00's2)1 (08'LE)¥L J9A9 91eXa110UIaNl
620 690 v€0 (ozzo)vl (00'0)0 (06'81)L 1aA9 autidoryyezy
960 160 ¥so (oev1L)6 (00's2) 1 (oseL)s 19A9 apruiounyja]
9€'0 610 GS'0 (oL6)e (00'0)0 (or'8)e 123 21ejouaydodAy
8v'0 290 990 (0£°£8)SS (oo'sL)e (08'€8) 1€ 1949 S[eLIe[RwnRUY
<90 190 L1°0 (o8¥)e (00'0)0 (oL2)1 1949 SN[0q PIOI2}S0d11I0)
8L°0 600 LEO (0€'89) €% (oo'sL)e (ov'15)61 19A9 SP10.191S0O1110D
(a4] 000 870 0e'8F vl CTTFSLL 'S F00'8 (s1eak) uonyenp aseasiq
800 91’0 710 2091 FOV'Ch 6CVLFSLLS S6'SLF L LY sisougelp Je a3y
0S0 S6°0 seo0 9T SF¥eST ¥8'€ FS¥'9C 6LV F20SC INg
780 £9°0 860 78 €ELFC9V9 060l F¥C¥9 LSOLFO0SP9 (31) yBram
¥To GS0 9l'0 IS9FIL'6S1 G89FGLGST 09'9F0L091 (wd) az1s
g0 97'0 790 (00'€L)9F (00°05)2 (0z'z9) €T Ap1uyle ueiseone)
080 orL'o GG'0 (ov'86)29 (00001) ¥ (06'16)¥€ X9s o[ellla]
vLo vL0 €70 89V F L6FS 8¥'¥1F05'S9 96'S1 F 1¥'99 a8y
(e9=u) (y=u) (Lg=u)
+09 B ¢S 0y-nuy +¢G oy-nuy +09 oy-nuy
D dnoid 'sa g dnoin D dnoi8 'sa y dnoin g dnoi8 'sa y dnoin :) dnoin :g dnoin 'y dnoin (% ‘u) sajqerrep
anfea d sdnoin

P.P.Jiménez, L.T. Barrera, ].L.A. Sdnchez et al.

sdnoi1S uaamia(q paAIasqo sadUAIYIP pue yoid Apoqnue oy-1jue passaldxa ay) 03 SuIpIodIe sa[qeLieA dinaderayl pue diydeiSowap ayj Jo sINSAY
v olqel



Reumatologia Clinica 21 (2025) 501816

P.P.Jiménez, L.T. Barrera,J.L.A. Sdnchezetal.

‘sasoudeIp J1ay3o pue ‘sniduejoyd Arerfiq Arewnid ‘snneday sunwwioine ‘saryyedoAw Arojewrwepjur dryedoipr ‘SIS0II[IS IIWIISAS ‘SILIYIIE PlOJeWNAYI sapndul 9dA) defanQ .
‘snsojewayIAIL sndnj o1walsAs 1oj xapul a8ewep ASo[ojewnayy Jo 983[[0) UBILIdWY/SIIUI) Suneloqe[[o) [euoneulalu] sndng J1walsAs :JJI1S dwoipuAs pidijoydsoydnue :SJy *9seasip Sunj [B13ISIIUI 3SNYIP :dTIA

€10 SL0 z€0 LE1F080 0L0FO0S'1 Y1 F00'L JDI1S a1
00 S9°0 800 66'0F L¥0 0L0F0S'1 LO'LF8S0 sisougerp 19y 1e3A 3uo JDI1S
€60 S1°0 780 -2dAy defranQ
9£°0 800 L1°0 (osL1)1L (000)0 (ov'ze)at sde[1aA0 12430
080 870 €90 (091)1 (000)0 (ov's)z Sdv [ed1u1)
L0 LT0 = (oze)e (000)0 (000)0 snydau [ennsvu|
S9°0 190 vL0 (08%)€ (000)0 (L)1 eindind snosuein)
ov'o €€0 S1°0 (o). (00s2)1 (ov's)z Ayredoinau [eraydued
z€0 £8°0 5740} (05'6)9 (o0s2)1 (0801)¥% ana
6€0 [4%0) €90 (06's1)01 (000)0 (ov's)c Ajesawopnored
09°0 (40} = (0£9)¥ (000)0 (000)0 ewoydwA]
620 LE0 870 (ov'zs)ee (00s2)1 (szep)ol andneq
0L0 L80 LLO (0s°28)TS (o0'sL)e (or'18)0€ SHLIYLIE INOYIM BIS[RIYIY
L0'0 €80 L00 (0£89) €v (00s2)1 (0g0L)9T BIWO0)SOIIX
z€0 660 ve0 (00€L)9b (000S)T (00eL)LT erweyydorsx
- - - (00'0)0 (00'0)0 (000)0 }20[q 1183y [euasuo)
0ro 050 870 (08%)€ (00sa)1 (org)e omurp dtnerydAsdomnaN
L0 680 vL0 (oze)e (000)0 (o)t snuydau sndn
050 100 €00 (ogeg) 1T (0008)T (1801)¥% uouawouayd s pneuey
950 870 ¥L0 (06°L)S (000)0 (oza)t (snrpredtrad 1o snuna[d) siIsoIas
8L°0 ¥6'0 9L°0 (oL'1€)0T (00's2) 1 (evze)et SI192[N [eSEU 10 [BIQ
870 800 970 (ortn). (000)0 (ze'La)6 erado[e SuLLIBIS-UON
870 £€0 €90 (or1n). (000)0 (ov's)e sndn| snoaueind ajndeqng
090 0£'0 LEO (00'8€) T (00's2) 1 (#9°8%) 81 (o1uo1yd 10 aynoe) sndnj snoauein)
€80 060 080 (09°s5)s¢e (0005)T (sL95)1T snLyIe syutof z<
(e9=u) (p=u) (Le=u)
+09 B TG 0Y¥-1IUy +S oy-nuy +09 o¥-nuy
) dnoi8 'sa g dnoin ) dnoig 'sa y dnoin dq dnoid 'sa y dnoin :J dnoin :g dnoin 1y dnoin (% ‘u) sajqeriep
anjea d sdnoin

*sdnoi8 uaam31aq PaAIISqo sOUIYIP pue [yoid Apoqriue oy-njue passaidxa Yyl 03 SUIPIOIIE SI[ELIBA [EDIUID Y] JO SINSIY

s aqeL



Reumatologia Clinica 21 (2025) 501816

-dwoipuAs pidijoydsoydnue :sqy “Apoqrue apridad pajeur|nio d12A3-13ue :JJ)J-nuy "ureloidodA[Szg-nue :dddozg-nuy S| uidijoiprednue [ \-1JV “DS] uidijorpiedonue :5-10y

850 100 ST0 (0g6)S (00°0)0 (szie)or SIIPOqIIUE SJY
S0 96'0 ¥S'0 (oL's1)8 (00'0)0 (er9rn)s ddD-huy
€90 000 LT0 (ogL)v (000)0 (c0'62)6 juengeodnue sndny
180 000 07’0 (o8'1)1 (000)0 (se61)9 N8I ddDzg-nuy
€L°0 ST0 LS0 (09°€)e (000)0 (L96)€ 931 ddDzg-nuy
€L°0 100 S0 (09€)z (000)0 (zrat)s IN-1DV
180 970 S9°0 (os')1 (000)0 (sv9)c 91DV
€L°0 €20 880 (ov'ev)eT (ogge)1 (91°62) L ungoj3omniw-zg ysiH
600 200 GE0 (or'zh)ve (00'0)0 (81°81)9 erwaunqojsewwesadAy [euopAjod
LE0 000 050 (00 1L)%¥ (0005)T (ogeg)at 10)0¥j projewnayy
%90 000 L1°0 LO'ELEL F8S'6961 GT'S8TTF 080T S0'T8EF 10°L9Y 33 WINWIXeW YNV
LS0 690 150 (08'6)9 (000)0 (oszL)¥ VNAsp-Buy
€10 0£0 200 (06'2)S (ogee)1 (et ws-nuy
1€0 050 L10 (ozzr)8 (ogge)1 (ee8)e dNY-1uY
000 000 v€0 (00°€L)9% (000)0 (1681) L eT-nuy
050 760 810 (ogee) 1T (0005)T (evze)a 1949 JuawRdwod Mo
€0 ¥80 670 (05'6)9 (00sa)1 (ee8)e 0SHD MOT
870 960 670 (ortn)L (00°0)0 (1801)¥% D moT
L60 S0 9.0 (ov'sz)9t (00s2)1 (evze)a £J MOT
L10 wo 900 (0£9)¥ (o0sa)1 (or)t £Ww/000°001 > eruadolfdoquioryy,
S0 €10 970 (0€°£8)SS (o0001) ¥ (£9°5L)8T cww/00s 1 < eruadoydwAg
090 100 7o (06'19)6¢€ (o0sL)e (erse)el £Wwi/000Y > eruadoyna]
1.0 880 vL0 (oze)e (000)0 (ora)t erwaue diA[owWaH
850 zLo 750 (og6)¥ (000)0 (oozr)e U¢/8 60 < ernurajold
€90 950 080 (0s'zs)Le (0L99)2 (z8'85)0t eLnAd0NAT
680 100 ov'0 (ogLe)TT (ogee)1 (z8'85)0¢ BLINJEWSH
(g9=u) (r=u) (Lg=u)
+09 B TS 0¥-hiuy +ZG 0¥-nuy +09 0¥-1uy
) dnoi8 'sa g dnoin D dnoid ‘sa y dnoin g dnoi8 ‘sa y dnoin :J dnoin :g dnoin 1y dnoin (% ‘u) sajqeriep
anfea d sdnoin

P.P.Jiménez, L.T. Barrera,J.L.A. Sdnchezetal.

'sdnoig uaamiaq panIasqo sadUIYIP pue d[yoid Apoqrue oY-1ue passaidxa ay) 03 SUIPI0IIE SICeLIeA [eINATRUE U] JO SINSIY
99IqeL



P.P.Jiménez, L.T. Barrera, J.L.A. Sdnchez et al.

Reumatologia Clinica 21 (2025) 501816

Grup

—11 - SLE anti-dsDNA+
12 - SLE anti-Ro+
I"13 - Overlap SLE and SS
1-censored
—t—2-censored
—}—3-censored

1.0
_‘_
=+ ‘L
=
08
™ + r
=
s !+
5 os l =
D .
© |
I :
kc Ll
3 04
g e
Q
0.2
0.0 ‘ ‘
0o 10.00 20.00 30.00 40.00 50.00

Years since diagnosis

Fig. 2. Kaplan-Meier curve comparing cumulative survival free of damage (damage defined as SLICC > 1) since time of diagnosis to time of the study in the three groups of

patients with SLE. SLE: systemic lupus erythematosus; SS: Sjogren’s syndrome.

IgM and APS antibodies and more leukopenia, maximum ANA titer,
rheumatoid factor and polyclonal hypergammaglobulinemia than
the anti-Ro60+ group. The greater expression of anti-La stood out
compared to the other two groups.

When analyzing difference in survival free of damage (SLICC=0),
we did not find any statistical differences between the three groups
with SLE, with pairwise comparison with p-values of 0.606 between
groups 1 and 2, 0.839 between groups 1 and 3 and 0.742 between
groups 2 and 3 (see Fig. 2).

Discussion

To date, various studies have been published that compare the
characteristics between patients with SLE, SS and the overlap of
both entities, as well as, according to the serological profile of
the anti-Ro antibody expressed. However, there are no studies
available to date that compare the characteristics of patients with
anti-Ro+ and — SLE.

Despite the associations described in the literature between
anti-Ro antibodies and the presence of photosensitivity, subacute
cutaneous lupus and neonatal lupus,® no significant differences
were found in our study for these variables between anti-Ro+ and
— patients, presumably due to the sample size of the study. The
lower use of belimumab in patients with anti-Ro+ SLE compared to
those with anti-Ro— responds to the Spanish Agency for Medicines
and Health Products’ online drug information center’s (CIMA) indi-
cation of use in patients with active SLE, positive autoantibodies
and a high degree of disease activity (e.g. positive anti-dsDNA and
low complement level) despite standard treatment.'2'3 Thus, there
is a tendency toward a greater use of this drug in the group with
anti-dsDNA+ and, therefore, anti-Ro— SLE, according to the selec-
tion criteria of our study. Patients with anti-Ro+ SLE had a lower
current SLICC, but that could be explained by the shorter duration
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of the disease in that group. In fact, the survival analysis did not
show any differences in the presence of any damage measured by
SLICC > 1 at the end of the study between the 3 groups with SLE.

Most of the differences found between patients with SLE/SS and
anti-Ro— SLE were expected, as these are symptoms, pathology and
analytical data typically associated with SS, and therefore will be
more expressed in patients with overlap.'# On the other hand, the
intermediate expression of the group with anti-Ro+ SLE compared
to patients with anti-Ro— SLE and overlap for the xerophthalmia
and xerostomia variables was notable. The above reflects the over-
lap of sicca syndrome in patients with anti-Ro+ SLE and those with
SS observed in clinical practice and referred to at the beginning of
the work, which can make it difficult to distinguish between both
entities.

In reference to previous studies, a recent meta-analysis'* postu-
lates that SS developed in patients with SLE resembles a low-grade
SLE with SS developed at an older age. Thus, patients with SLE/SS
may represent a special subgroup of SLE patients characterized by
less internal organ involvement, a characteristic serological pro-
file, and a potentially more favorable prognosis. This would include
less use of glucocorticoids and immunosuppressive agents, with
reduced mortality.'* The above matches the results obtained in
the present work, where patients with the overlap showed lower
corticosteroid bolus requirements compared to patients with anti-
Ro— SLE (2% vs 18.4%, p<0.05), being also interesting the similar
behavior already mentioned between the SLE anti-Ro+ group and
the overlap group for this variable.

Regarding the results of patients with SLE/SS and SS, the for-
mer showed, as expected, more manifestations typically associated
with SLE.'> Analytically, we highlight the greater expression of
B2-microglobulin in the group with SS compared to the overlap.
Given that elevated levels of 32-microglobulin have been signifi-
cantly related to the risk of lymphoma in patients with SS,'6 this
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could imply a lower tendency toward the development of lym-
phoma in patients with overlap. On the other hand, the overlap
group seemed to show numerically a greater expression of certain
autoantibodies, such as anti-Sm or anti-RNP, compared to the SS
group, although no statistically significant differences were found.
This retention of antibodies in patients with SLE/SS, which does
not allow them to be distinguished from patients with SLE without
SS, has already been described in other studies.!” No statistically
significant differences were found in sicca symptoms and other SS
typical symptoms (fatigue and parotid enlargement), matching the
reports of a previous study which stated that the clinical presenta-
tion of sicca syndrome that occurs in patients with SLE/SS is very
similar to that of patients with primary SS.!7

Regarding the analysis according to the expressed anti-Ro pro-
file, several studies suggest that patients with isolated anti-Ro52+
more frequently present idiopathic inflammatory myopathy (I1IM)
and anti-Jo1+,'8 as well as higher probabilities of suffering from
DILD and PHT compared to the other two groups,® presumably
in a context of IIM-related lung injury.!® Likewise, anti-Ro52 has
been independently associated with PHT and mortality in patients
with other rheumatological diseases such as systemic sclerosis2°
and with pulmonary fibrosis in mixed connective tissue disease.?!
However, these results could not be corroborated in the present
study, probably due to the small sample size and low prevalence of
both DILD and PTH in our cohort.

Other studies have associated the presence of isolated anti-
Ro52+ with more Raynaud’s phenomenon.® In our work, 50% of
the patients in this group presented it, finding statistically sig-
nificant differences with the isolated anti-Ro60+ group. This is
of interest, since the prevalence of lung involvement has been
shown to be significantly higher in patients with SS and Raynaud'’s
phenomenon.?? Furthermore, the anti-Ro52+ group required more
rituximab than anti-Ro60+ patients and presented a higher SLICC
one year after diagnosis than patients with both subunits. Both
the higher requirement for rituximab and the increased SLICC
compared to the other groups suggest that, although a higher
prevalence of lung disease or mortality have not been demon-
strated in anti-Ro52+ patients, patients with positivity for this
antibody seem to have greater severity of the disease, as other
studies also conclude.??

On the other hand, we consider noteworthy the statistically
significant higher prevalence of lupus anticoagulant and antiphos-
pholipid antibodies in the anti-Ro60+ group compared to the group
with both subunits. This finding has recently been published in
another study, which suggests that patients with isolated anti-Ro60
could have more lupus anticoagulant and anticardiolipin antibod-
ies, an association that has rarely been described or studied to date
in other publications.? The absence of isolated anti-Ro52+ patients
with anti-La or antiphospholipid antibodies is also worth mention-
ing.
Regarding the group of patients with anti-Ro52 and 60+, the
higher positivity of anti-La and rheumatoid factor found in this
group is consistent with other studies, where they also report a
greater tendency in these patients to suffer from xerophthalmia
and xerostomia and to be diagnosed with SS.62°

In reference to the limitations of the study, the small sample
size when stratifying the patients in four groups, especially in the
group of patients with isolated anti-Ro52+, and the lack of deter-
mination of certain analytical parameters in some patients, in line
with the nature of a retrospective design of the study, may have
limited the results obtained. We also did not include the group of
patients anti-dsDNA+, anti-Ro+ in the comparison groups, which
could have given us more extensive information. Additional multi-
center longitudinal studies should be performed to achieve a better
understanding of the significance that the anti-Ro antibody, and its
different subunits, provides to SLE patients.
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Conclusions

The presence of anti-Ro+ in patients with SLE provides clini-
cal and analytical differences compared to patients with anti-Ro—
SLE and SLE/SS. The group with anti-Ro+ SLE presented more sicca
syndrome and overlap with other rheumatological entities, but
less arthritis, need for bolus corticosteroids and current SLICC than
patients with anti-Ro— SLE, suggesting a possible lower activity
and chronic damage in anti-Ro+ patients. Furthermore, this group
appears to oscillate between a similar behavior to the overlap group
and an intermediate behavior between the latter and the anti-Ro—
SLE group for multiple variables. For all these reasons, the groups
with anti-Ro+ and overlapping SLE are considered similar entities,
but with differential characteristics that postulate them as differ-
ent and independent phenotypes of the disease. On the other hand,
the greater expression of 32-microglobulin in the group with SS
compared to the overlap group is of interest, as it could translate
into a lower risk of lymphoma in patients with overlap. However,
both groups do not show differences in the clinical presentation of
sicca syndrome.

Regarding the analysis by the anti-Ro subunit expressed, we
must pay attention to patients with an isolated anti-Ro52+ expres-
sion, given the possibility of developing a more serious disease.
Likewise, the expression of isolated anti-Ro60+ has been associated
with a greater positivity for lupus anticoagulant and APS antibod-
ies. For all these reasons, we conclude that the different serological
profiles of anti-Ro confer specific clinical and analytical character-
istics in patients with SLE and SS, confirming their significance in
clinical practice. Knowing these differences is essential to improve
the diagnosis, treatment and prognosis of these patients. However,
more studies are needed to achieve a better characterization of
them.
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