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Abstract

Anti-U1-RNP antibodies are necessary for the diagnosis of mixed connective tissue disease (MCTD), but they are also
prevalent in other connective tissue diseases, especially systemic lupus erythematosus (SLE), from which distinction remains
challenging. We aimed to describe the presentation and outcome of patients with anti-U1-RNP antibodies and to identify
factors to distinguish MCTD from SLE. We retrospectively applied the criteria sets for MCTD, SLE, systemic sclerosis
(SSc) and rheumatoid arthritis (RA) to all patients displaying anti-U1-RNP antibodies in the hospital of Caen from 2000
to 2020. Thirty-six patients were included in the analysis. Eighteen patients (50%) satisfied at least one of the MCTD clas-
sifications, 11 of whom (61%) also met 2019 ACR/EULAR criteria for SLE. Twelve other patients only met SLE without
MCTD criteria, and a total of 23 patients (64%) met SLE criteria. The most frequent manifestations included Raynaud’s
phenomenon (RP, 91%) and arthralgia (67%). We compared the characteristics of patients meeting only the MCTD (n=7),
SLE (n=12), or both (n=11) criteria. Patients meeting the MCTD criteria were more likely to display SSc features, includ-
ing sclerodactyly (p <0.01), swollen hands (p <0.01), RP (p =0.04) and esophageal reflux (p <0.01). The presence of scle-
roderma features (swollen hands, sclerodactyly, gastro-oesophageal reflux), was significantly associated with the diagnosis
of MCTD. Conversely, the absence of those manifestations suggested the diagnosis of another definite connective tissue
disease, especially SLE.

Keywords Mixed connective tissue disease - Systemic lupus erythematosus - Anti-U1-RNP antibodies - Connective tissue
disease
Introduction

Mixed connective tissue disease (MCTD) is an autoimmune
disease first described in 1972 by Sharp et al. [1]. Itis a
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ies directed against the U1 small nuclear ribonucleoprotein
autoantigen (U1-snRNP or UI-RNP) [2]. U1-RNP antibod-
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Diagnosis of MCTD is challenging given the overlapping
symptoms found in different connective tissue diseases. The
heterogeneity of disease presentations explains why three dif-
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Sharp, Alar¢on-Segovia and Kasukawa have been applied in
different studies and have helped diagnose MCTD with sensi-
tivities of 42%, 73% and 75%, respectively [9, 10]. However,
some retrospective studies showed that up to 70% of patients
diagnosed with MCTD at onset experienced an evolution of
the MCTD into a distinct connective tissue disease over a
follow-up period of 10 years [11-15]. It was thus proposed
that MCTD could be a kind of undifferentiated CTD (UCTD)
[11, 16, 17]; this concept is supported by studies showing that
the clinical presentation of MCTD at diagnosis and after a
5-year follow-up was comparable with that of UCTD [18].
Additionally, in studies dealing with MCTD, some patients
satisfying the MCTD classification criteria also meet the cri-
teria for another connective tissue disease, SLE in most cases
[16, 18-21].

snRNP is a nuclear RNA complex of Ul-snRNP, com-
prising Ul-A, UI-C and U1-70 K subunits, bound to 5 Sm
proteins. Typically, MCTD is associated with autoantibod-
ies directed against the Ul-A, Ul-C and U1-70 K proteins
of snRNP, whereas SLE is associated with autoantibodies
directed against Sm proteins, to which they are highly specific
[22]. However, the distinction between the two can remain
challenging, as cross-reactivity between the two can occur
[23], and some immunoblotting techniques detect antibod-
ies directed against the Sm/RNP complex without distinc-
tion. In addition, approximately 20% of patients diagnosed
with MCTD display anti-dsDNA autoantibodies and anti-Sm
autoantibodies [9, 24], which emphasizes the challenge of dis-
tinguishing MCTD from SLE. Finally, the existence of MCTD
as a distinct connective tissue disease remains controversial,
and the clinical relevance of anti-U1-RNP positivity is unclear
[21, 25-27]. Although CTDs belong to the same family of
autoimmune rheumatic diseases, both their management and
prognosis drastically differ. Therefore, improving our knowl-
edge about the different presentations appears crucial to prop-
erly classifying patients [28-30].

In this monocentric study, we aimed to deeply analyze the
clinical presentation and outcomes of patients positive for
U1-RNP antibodies. Based on their clinical presentations,
we analyzed whether the three aforementioned classification
criteria for MCTD or the criteria for SLE, SSc and RA could
be applied to each patient. According to the different disease
patterns we observed, we aimed to identify factors at base-
line and during follow-up that helped to better distinguish
MCTD from SLE.

Patients and methods
Study population and data collection

The study was performed in accordance with the ethical
standards of the Declaration of Helsinki and was approved
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by the Institutional Review Boards of the University of Caen
Normandie and of the Caen University Hospital Center
(Approval No. 2020-1489).

Until 2019, the immunodots used in the department of
Immunology at the Caen University Hospital only detected
anti-Sm/RNP without distinction between anti-U1-RNP
and anti-Sm antibodies. In 2020, detection of anti-U1-RNP
became available.

This monocentric retrospective study included all con-
secutive patients with positive anti-Sm/RNP antibodies
screened in the Department of Immunology of our hospital
between 2000 and 2020, and each serum sample was then
tested for the presence of anti-U1-RNP antibodies (Sclero-
derma Profile 10 IgG DOT, Eurobio Scientific). All patients
with positive anti-U1-RNP antibodies were included in the
analysis. Ten consecutive patients with positive anti-Sm/
RNP antibodies but negative anti-U1-RNP antibodies who
fulfilled the 2019 ACR/EULAR criteria for SLE [31] were
included as the control group for SLE.

Medical records were reviewed retrospectively, and
patient data, including clinical, biological and radiological
information, treatments and outcomes, were collected by a
single investigator (IE).

Data were extracted from the first medical reports.
Briefly, in each patient, we retrieved demographics and clini-
cal data at onset, including skin symptoms (rash, Raynaud’s
phenomenon, photosensitivity, alopecia, swollen hands,
sclerodactyly, joint symptoms (arthralgia, arthritis), diges-
tive symptoms, (gastroesophageal reflux, transit disorder),
dyspnea, myalgia, neurological symptoms (central nervous
system involvement, peripheral neuropathy, psychiatric dis-
orders), thoracic pain and mucosal dryness.

Laboratory tests included blood count, hemoglobin, red
and white blood cell and platelet counts, urinalysis, 24-h
urine protein excretion, serum creatinine, C-reactive pro-
tein (CRP), creatine kinase protein (CK), and liver enzymes.
Anti-nuclear antibodies (ANAs) were detected on Hep-2
cells by indirect immunofluorescence. The ANA assay
(ImmuGlo™ ANA HEp-2 Substrate, Immco) was consid-
ered positive when serum titers were above 1:160 [32].
Serum concentrations of autoantibodies were analyzed by
enzyme-linked immunosorbent assay (ELISA) for anti-RNP/
Sm, anti-Sm, anti-SSA/Ro, anti-SSB/La (ENAcombi, Orgen-
tec), antidsDNA (Anti-DNA Antibody, double-stranded,
Sigma), anti-CCP (AESKULISA CCP IgG, Eurobio Scien-
tific) and rheumatoid factor (RF, in-house ELISA adapted
from [33]). IgG anti-U1-RNP antibodies were detected using
the Scleroderma Profile 10 IgG DOT (Eurobio Scientific),
and a result>5 UA was considered positive, as per the man-
ufacturer’s instructions.

Antiphospholipid antibodies (anti-cardiolipin, lupus anti-
coagulant and Anti-f2- glycoprotein (anti-B2GPI)) were
analyzed by ELISA (Cardiolipin from Sigma and B2GPI
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from Eurodiagnostica), and were considered positive if they
tested positive twice in a 12-week period [34]. Anti-B2-GPI
was considered positive if IgG was >5 UA/mL or IgM
was > 10UA/mL. Anticardiolipin was considered positive if
IgG was >4 UGPL or IgM was >4 UMPL according to the
manufacturer’s instructions. Lupus anticoagulant (LAC) was
analyzed both by dilute Russel viper venom time (dRVVT)
and activated partial thromboplastin time (aPTT) and was
considered positive if either one was positive.

Complement exploration included the detection of C3
and C4 by nephelometry, and total hemolytic complement
(CH50) was assessed by lytic assay.

Other immunologic tests retrieved included Coombs
test, serum protein electrophoresis and detection of
cryoglobulinemia.

When available at diagnosis and during follow-up, we
retrieved echocardiography, chest computed tomography,
capillaroscopy, pulmonary function testing, and histology
(e.g., renal or salivary gland biopsy) results for each patient.
Treatments and outcomes were also collected. Finally, we
noted the final diagnosis retained by the physician in charge
of the patient.

In case of missing data (exam not performed or not
reported in medical records), statistical analyses only con-
sidered available data.

Classifications and definitions

In each patient, we applied the three classification criteria
sets for MCTD [1, 7, 8], and ACR/EULAR criteria for SLE,
SSc, RA, and Sjogren syndrome [35-39]. Patients could
satisfy multiple criteria sets. Patients were classified with
MCTD if they satisfied at least one of the three criteria set
for MCTD.

We divided the included patients into four groups:

e “MCTD without SLE criteria”: patients fulfilling at least
one MCTD criteria set but not the SLE criteria set

e “SLE without MCTD criteria”: patients meeting the SLE
criteria but none of the MCTD criteria sets

e “MCTD and SLE criteria”: patients meeting the SLE
criteria and at least one MCTD criteria set.

e “Unclassified”: patients fulfilling none of the CTD clas-
sification criteria sets.

We collected data from echocardiography and high-res-
olution computed tomography (HRCT) for the detection of
pulmonary arterial hypertension (PAH) and interstitial lung
disease (ILD) when available, either at diagnosis or during
follow-up.

PAH was definitive when mean pulmonary arterial
pressure was >2 mmHg measured with right heart cath-
eterization and suspected when pulmonary artery systolic

pressure (PASP) using tricuspid valve velocity was approxi-
mately >40 mmHg on echocardiography. [40]

Interstitial lung disease (ILD) was assessed by HRCT
showing ground-glass opacities, reticulations, traction bron-
chiectasis, bronchiolestasis or honeycombing and/or pul-
monary function test (PFT) displaying restrictive ventilator
defect defined by total lung capacity (TLC) < 80% or diffus-
ing capacity of the lungs for carbon dioxide (DLCO) < 80%
[41].

Worsening of ILD was defined by an increase in radio-
logical anomalies assessed by a trained radiologist or dete-
rioration of restrictive ventilator defect or DLCO measured
with PFT.

Myositis was defined by myalgia with high titers of CK
associated with muscle inflammation assessed by muscle
biopsy and/or magnetic resonance imaging (MRI) [42].

Pericarditis was defined by the association of thoracic
pain, elevated troponin and pericardial effusion in echocar-
diography [43].

Mucosal dryness was explored with labial salivary gland
biopsy and classified using the Chisholm and Mason grad-
ing system [44].

The histology of renal biopsies was analyzed using the
International Society of Nephrology for Lupus nephritis
[38].

Statistical analysis

The categorical variables were analyzed by using the chi-
square test or Fisher’s exact probability test as appropriate.
Continuous variables in two or three groups were compared
using the Mann—Whitney test or the Kruskal-Wallis test,
respectively.”

The statistical analyses were computed using JMP 9.0.1
(SAS Institute Inc., Cary, NC, USA). A p <0.05 defined sta-
tistical significance.

Results

Ninety-nine patients with anti-Sm/RNP antibodies were
identified between 2000 and 2020, of which thirty-six were
positive for anti-U1-RNP antibodies (36%).

Classification (Table 1)

Eighteen patients (50%) satisfied at least one of the MCTD
criteria classifications, 11 of whom (61%) also met the
ACR/EULAR criteria for SLE. Twelve other patients

only met SLE criteria without MCTD criteria, and a

total of 23 patients (64%) met SLE criteria. Six patients
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remained unclassified (17%). Only two of the 36 patients
included (6%) solely met the MCTD criteria, and 16 of
the 18 patients (89%) who fulfilled the MCTD criteria
additionally meet the criteria for another CTD.

Seven patients fulfilled at least one of the MCTD criteria
sets but not the SLE criteria sets and constituted the group
“MCTD without SLE”. Twelve patients fulfilled SLE criteria
but none of the MCTD criteria sets and were included in the
group “SLE without MCTD”. Eleven patients met both SLE
and MCTD criteria and constituted the group “MCTD and
SLE criteria”. While 5/7 patients (71%) with MCTD without
SLE and 8/12 patients (67%) with SLE without MCTD were
diagnosed as such by physicians, the 11 patients with MCTD
and SLE criteria received heterogeneous diagnoses: MCTD
(n=6, 50%), SLE (n=2, 17%), overlap syndrome, SSc and
UCTD (n=1 each, 8%).

Baseline characteristics (Table 2)

Clinical data at diagnosis were available for all 36 patients.
Thirty-one patients were women (86%), and the median age
at diagnosis of the CTD was 32 [14—-67] years. Tobacco use
was reported in 11 patients (31%). The most common man-
ifestations included Raynaud’s phenomenon (29 patients,
91%) and arthralgia (24 patients, 67%). Scleroderma-like
manifestations such as telangiectases, swollen hands, scle-
rodactyly, digital ulcers and esophageal reflux were reported
in 17-28% of patients, while SLE manifestations including
alopecia, malar rash and lymphadenopathy were reported

Table 1 Fulfilment of non-exclusive diagnosis criteria sets in the 36
included patients with anti-U1-RNP antibodies

Total 36 (%)
MCTD 18 (50)
MCTD only 2(6)

MCTD + Lupus 11 (31)
MCTD + Lupus only 6 (17)
MCTD + Lupus+RA 2 (6)
MCTD + Lupus + SSc 3(8)

MCTD + SSc only 3(8)

MCTD +RA only 2 (6)

Lupus 23 (64)
Lupus only 12 (33)
RA 4(11)
SSc 6 (17)
Unclassified 6(17)

Bold font indicates headline for each disease
Note: Individual patients could fulfil criteria for multiple disorders

MCTD mixed connective tissue disease, RA rheumatoid arthritis, SSc
systemic sclerosis
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in 17-31%. Sjogren syndrome features were reported in
13 patients (36%), 9 of whom (70%) displayed focal lym-
phocytic sialadenitis. A scleroderma pattern was observed
in 10 out of the 19 patients (53%) who underwent nailfold
capillaroscopy, including 6 who also displayed scleroderma
manifestations and 1 who exhibited isolated Raynaud’s phe-
nomenon, and consisted of giant capillaries (n=>5), hemor-
rhages (n=4) and capillary losses (n=2).

Hypergammaglobulinemia was observed in 20 patients
(56%) with a median of 20,3 [16-46] g/L. Hypocomple-
mentemia was reported in 17/33 patients (52%) and con-
sisted of low C3 in 14 patients and low C4 in 11.

The most frequently used treatments were hydroxychloro-
quine and glucocorticoids in 26 (72%) and 27 (75%) patients,
respectively. The use of immunosuppressant drugs was nec-
essary in 19 (53%) patients, 10 of whom (53%) required
more than 1 immunosuppressant. Immunosuppressant ther-
apy was prescribed for organ involvement in nine patients
(47%) and skin/joint manifestations in 10 (53%). The most
commonly used immunosuppressants were mycophenolate
mofetil (n=10) and methotrexate (n=9). Cyclophospha-
mide was used in five patients, four of whom displayed lupus
nephritis and one who had anti-phospholipid syndrome with
acute ischemic stroke.

Distinction between SLE and MCTD in patients
with anti-U1-RNP antibodies (Table 3)

We compared the characteristics of patients meeting both
MCTD and SLE criteria (n=11), isolated SLE (SLE
without MCTD criteria, n=12) and isolated MCTD
(MCTD without SLE criteria, n=7) (Table 3). Unclassified
patients were not included in this analysis (n=6) and

each patient was only included once in the appropriate
diagnosis group (n=30). The demographics did not differ
between groups. MCTD without SLE criteria patients
were more likely to display scleroderma-like symptoms
than patients meeting the SLE criteria, although 50%

of them did not meet the SSc criteria. RP was twice as
frequent in patients with MCTD without SLE criteria (7/7
vs 6/12, p=0.04) and swollen hands were four times more
frequent than in patients with MCTD and SLE criteria
(5/7 vs 0/12, p<0.01). Sclerodactyly and gastroesophageal
reflux occurred in 57-71% of MCTD patients but in only
45-27% of patients meeting MCTD and SLE criteria

and never in SLE without MCTD patients (p <0.01).
Biologically, hypocomplementemia was a hallmark of
patients meeting SLE criteria, which was displayed by

8/9 patients (89%) meeting MCTD and SLE criteria and

7 patients (59%) meeting SLE but not MCTD criteria
versus 0 patients meeting MCTD but not SLE criteria
(p<0.01). However, SLE features such as alopecia, malar



Rheumatology International (2023) 43:509-521 513
Table 2 Characteristics and outcomes of all 36 included patients with anti-U1-RNP antibodies
n=36 n=36

Demographics Paraclinical work-up

Female 31 (86) Radiological interstitial lung disease 5/20 (25)

Age at diagnosis 32 [14-67] Elevated PAPS (echography) 1/5 (20)
Clinical manifestations Pulmonary arterial hypertension (right heart catheteri- 0/1

zation)

Skin and mucosal involvement 34 (94) Abnormal pulmonary function testing 9/18 (50)
Raynaud’s phenomenon 29 (91) Abnormal nail fold capillaroscopy 11/19 (58)
Digital ulcers 8(22) Abnormal salivary gland biopsy 10/11 (91)
Swollen hands 8 (22) Abnormal gastroscopy 7/10 (70)
Alopecia 9 (25) Esophagitis 3/10 (30)
Telangiectases 6 (17)

Malar rash 6 (17) Antibodies

Sclerodactyly 9 (25) Anti-dsDNA 15 (42)
Dyschromia 4(11) Anti- SSA 17 (47)
Mucosal dryness 13 (36) Anti-SSB 3(8)

Joint manifestations 24 (67) Anti-U1-RNP titers 52 [12-100]
Arthralgia 24 (67) Anti-Sm 15 (42)
Arthritis 6 (17) Anti-Scl70 1(3)
Myalgia 5(14) Rheumatoid factor 1/24 (58)

Digestive manifestations 12 (33) Anti-CCP 4/18 (22)
Esophageal reflux 10 (28) Anti-phospholipids 8/30 (27)
Transit disorders 38 Anti-B2GP1 4/30 (13)

Dyspnea 10 (28) Lupus anticoagulant 6/30 (20)

Neurological manifestations 10 (28) Anti-cardiolipin 4/30 (13)
Peripheral neuropathy 1(3)

CNS involvement 3(8) Treatments
Psychological disorder 7(19) Glucocorticoids 27 (75)
Lymphadenopathy 10 (28) Intravenous methylprednisolone pulses 7(19)
Initial oral dosage, mg/day 20 [5-100]
Biological work-up Discontinuation of GC at last follow-up 5(14)

Anemia 19 (53) Hydroxychloroquine 26 (72)

Hemoglobin (g/1) 11.9 [5.3-15.8] Calcium inhibitors 14 (39)

Leucopenia 7(19) PAH treatment 1(3)

Lymphopenia 25 (69) Immunosuppressant use 19 (53)

Thrombopenia 4(36) > | immunosuppressant 10 (28)

Elevated CRP 13 (36)

Hypergammaglobulinemia 20 (56) Outcomes

Creatine kinase elevation 9/31 (29) Mean follow up (years) 4.5 [1-25]

Hypocomplementemia 17/33 (52) Increase in ILD 1/7 (14)

Cryoglobulinemia 6/17 (35) PAH at follow-up 1(3)

Proteinuria 7/34 (21) Deterioration of pulmonary function testing 3/12 (27)

Elevated liver enzymes 9 (25 Worsening of esophagitis 0/3

Renal failure 3(8) Scleroderma renal crisis 1(3)

Creatinine (umol/1) 63 [39-162] Lupus nephritis 8 (22)

Abnormal renal biopsy 7/8 (88)
Pericarditis 4(11)
Immune cytopenias 3(8)
Myositis 13
Death 1(3)
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Table 3 Characteristics and outcomes according to fulfillment of the classification criteria sets

SLE without MCTD MCTD without SLE MCTD with SLE crite-  p value
criteria, n=12 criteria, n="7 ria,n=11
Demographics
Female 11 (92) 6 (86) 10 (91) NS
Age at diagnosis 27 [14-39] 47 [23-66] 32 [18-47] NS
Clinical manifestations
Skin and mucosal involvement 10 (83) 7 (100) 11 (100) NS
Raynaud's phenomenon 6 (50) 7 (100) 10 91) 0.04
Digital ulcers 1(8) 2(29) 4 (36) ONS
Swollen hands 0 5(71) 2 (18) <0.01
Alopecia 6 (50) 0 327 NS
Calcinosis 0 1(14) 3(27) NS
Telangiectases 1(8) 1(14) 4 (36) NS
Malar rash 5 (42) 0 109 NS
Sclerodactyly 0 4(57) 5 (45) <0.01
Dyschromia 1(8) 0 3(27) NS
Mucosal dryness 1(8) 3 (43) 7 (64) 0.02
Joint manifestations 9 (75) 3(43) 9 (82) NS
Arthralgia 9(75) 3 (43) 9 (82) NS
Arthritis 0 3 (43) 3(27) NS
Myalgia 1(8) 1(14) 3(27) NS
Digestive manifestations 0 5(71) 3(27) <0.01
Esophageal reflux 0 5(71) 327 <0.01
Transit disorders 0 0 109 NS
Dyspnea 4 (33) 3(43) 3(27) NS
Neurological manifestations 542) 2 (29) 2 (18) NS
Peripheral neuropathy 0 1(14) 0 NS
CNS involvement 2 (16) 0 0 NS
Psychological disorder 4 (33) 1(14) 2 (18) NS
Lymphadenopathy 3(25) 2(29) 5 (45) NS
Biological work-up
Anemia 8 (12) 3(43) 6 (55) NS
Hemoglobin (g/1) 11.7 [5.9-15.6] 12.3[10.5-13.5] 11.3[8.1-14.1] NS
Leucopenia 4(33) 0 3(27) NS
Lymphopenia 8 (12) 6 (86) 7 (64) NS
Thrombopenia 3(25) 0 109 NS
Elevated CRP 3 (25) 3(43) 4 (36) NS
Median CRP (mg/l) 4.5 [0-16] 5 [0-16] 4 [0-58] NS
Hypergammaglobulinemia 5(42) 3(43) 8 (73) NS
Creatine kinase elevation 1/10 (10) 4. (57) 3/10 (30) NS
Hypocomplementemia 7 (59) 0 8/9 (89) <0.01
Cryoglobulinemia 2/8 (25) 0/2 3/6 (50) NS
Proteinuria 4/11 (36) 0 3(27) NS
Elevated liver enzymes 3(25) 2 (29) 4 (36) NS
Renal failure 2 (16) 0 0 NS
Creatinine (umol/l) 63 [41-132] 66 [39-100] 55 [42-81] NS
Paraclinical work-up
Lung involvement 2 (16) 5(71) 327 NS
Radiological interstitial lung disease 1/4 (25) 1/5 (20) 2/8 (25) NS
Abnormal pulmonary function testing 1/4 (25) 5/6 (83) 3/7 (43) NS
Abnormal nail fold capillaroscopy 2/5 (40) 3/5 (60) 6/7 (86) NS
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Table 3 (continued)

SLE without MCTD MCTD without SLE MCTD with SLE crite-  p value
criteria, n=12 criteria, n="7 ria,n=11
Abnormal salivary gland biopsy 2/2 (100) 2/2 (100) 6/7 (86) NS
Abnormal gastroscopy 0 4/4 (100) 2/4 (50) NS
Esophagitis 0 3/4 (75) 0 NS
Antibodies
Anti-dsDNA 8 (67) 0 7 (64) 0.01
Anti- SSA 8 (67) 1(14) 7 (64) NS
Anti-SSB 2 (16) 0 109 NS
Anti-Sm 7 (58) 2(29) 5 (45) NS
Anti-Scl70 0 1(14) 0 NS
Rheumatoid factor 2/6 (33) 5(71) 5/8 (63) NS
Anti-CCP 0/3 1/3 (33) 3/8 (38) NS
Anti-phospholipids 7 (58) 0 1/9 (11) 0.01
Anti-B2GP1 4(33) 0 0 NS
Lupus anticoagulant 4 (33) 0 1/9 (11) NS
Anti-cardiolipin 4 (33) 0 0 NS
Treatments
Glucocorticoids 9 (75) 6 (86) 8 (73) NS
Intravenous methylprednisolone pulses 7(58) 0 0 <0.01
Initial oral dosage, mg/day 50 [20-100] 15 [10-20] 10 [5-50] 0.02
Discontinuation of GC at last follow-up 1/9 (11) 1/6 (17) 2/8 (25) NS
Hydroxychloroquine 9 (75) 5(71) 9 (82) NS
Calcium inhibitors 1(8) 4(57) 6 (55) 0.03
PAH treatment 0 1(14) 0 NS
Immunosuppressant use 6 (50) 4 (57) 7 (64) NS
> 1 immunosuppressant 4 (33) 3(43) 327 NS
Outcomes
Increase in ILD 1/1 (100) 1/2 (50) 0/3 NS
PAH at follow-up 0 1(14) 0 NS
Deterioration of pulmonary function testing 1/2 (50) 0/4 2/7 (29) NS
Worsening of esophagitis 0 02 0 NS
Scleroderma renal crisis 0 0 109 NS
Myositis 0 0 109) NS
Lupus nephritis 6 (50) 0 2 (18) NS
Pericarditis 0 1(14) 3Q2) NS
Immune cytopenias 1(8) 1(14) 109 NS
Death 0 0 0 NS

Bold font indicates statistical significance

Values are number (%) or median [range]

CNS central nervous system, GC glucocorticoids, PAH pulmonary arterial hypertension, PASP pulmonary arterial systolic pression, NS not sig-

nificant

rash and anti-Sm positivity did not differ between groups.
Anti-dsDNA positivity was significantly more frequent in
patients meeting the SLE criteria (67% vs 0%, p=0.01).

Lupus nephritis always occurred in patients meeting SLE
without MCTD and MCTD with SLE criteria; it occurred

in six patients of the SLE without MCTD criteria group
and in two of the MCTD and SLE criteria group, and was
responsible for renal failure in two patients of the without
MCTD criteria group. Mucosal dryness was more frequent
in patients meeting the MCTD and SLE criteria (64%
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versus 8-43% in the two other groups, p=0.02), and 57%
of them fulfilled the ACR/EULAR criteria for Sjogren
syndrome. Anti-SSA antibodies were present in 17 of these
patients (64%).

Regarding therapeutics, methylprednisolone pulses were
used in seven patients in the group SLE without MCTD
criteria; for lupus nephritis in five patients and for the anti-
phospholipid syndrome (APS) with ischemic stroke and
digital ulcers in one patient. There was no difference in glu-
cocorticoid, hydroxychloroquine, or immunosuppressant use
among the three groups. The outcome was overall favorable
in the three groups with no death after a mean follow-up of
6 years. Complications at follow-up did not statistically dif-
fer between groups and included pericarditis (n =4), immune
cytopenias (n=3), scleroderma renal crisis (n = 1), myositis
(n=1), and PAH (n=1). There was no increase in ILD in the
affected patients in any group. Deterioration of pulmonary
function testing occurred in one patient in the SLE without
MCTD criteria and MCTD and SLE criteria groups (mean
decrease in DLCO of 28 mmHg). Radiological ILD did not
increase, and no specific treatment was undertaken.

Distinction between SLE patients
with and without anti-U1-RNP antibodies (Table 4)

We compared the characteristics of the 11 patients with
anti-U1-RNP antibodies belonging to the SLE without
MCTD criteria group with the ten patients with SLE
with anti-Sm/RNP but without anti-U1-RNP antibodies.
Overall, there was no difference between the two groups.
Raynaud’s phenomenon was the most frequent symptoms
in both groups (six patients in each group, 50-60%).

Scleroderma-like features, including swollen hands, tel-
angiectases, sclerodactyly and gastroesophageal reflux, were
rare and occurred in 0-30% of patients in both groups, while
SLE features, such as malar rash, alopecia, lymphadenopa-
thy, hypocomplementemia and anti-Sm/anti-dsDNA positiv-
ity, were displayed in 20-70% of patients. ILD occurred in
one patient with anti-U1-RNP antibodies and in two without.
There was no difference in the prevalence of scleroderma-
like or SLE features between the two groups.

Unclassified patients

Six patients met none of the criteria sets for CTDs. The most
frequently reported features were Raynaud’s phenomenon
(100%), arthralgias (three patients, 50%), transit disorders
(three patients, 50%), lymphopenia and hypergammaglobu-
linemia (four patients, 67%).
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The diagnoses made by physicians were autoimmune
hepatitis, paraneoplastic lupus, ankylosing spondylitis in
one patient each and MCTD in three patients. The outcome
was favorable in all patients but one who died of complica-
tions of pre-existing colorectal cancer. All remained with an
unclassified disease at the end of the follow-up.

Discussion

Here, we describe a series of 36 patients with anti-U1-
RNP antibodies in a monocentric university hospital study.
We show that while anti-U1-RNP positivity is classically
associated with MCTD, the vast majority of our patients
met the criteria for another definitive CTD, most often
SLE. We found that patients with anti-U1-RNP antibodies
have a common presentation of Raynaud’s phenomenon
and arthralgia and/or synovitis. Patients meeting SLE cri-
teria displayed features and complications associated with
SLE, while patients only meeting MCTD criteria exhibited
an SSc-like pattern, namely, Raynaud’s phenomenon, scle-
rodactyly, and gastroesophageal reflux. We also found that
the swollen hand pattern was more specifically associated
with MCTD without SLE.

None of the two patients fulfilling only the MCTD cri-
teria experienced the evolution of the MCTD into another
definitive CTD during follow-up. A quarter of patients had
organ involvement requiring immunosuppressants, without
distinction between groups, which confirms the potential
for an aggressive course in anti-U1-RNP-associated CTD
previously described [9, 45, 46].

Though they share many clinical features, the exist-
ence of specific life-threatening manifestations has made
it imperative to distinguish SLE from MCTD. While SLE
and MCTD display common immune pathways, such as
interferon-gamma involvement and IL-2/IL-4 produc-
tion, it was suggested that differences in immune activa-
tion of TLR3 in MCTD and TLR7 in SLE could account
for the differences in clinical presentation between the
two diseases, particularly the higher prevalence of lung
involvement in MCTD [2, 19]. Our results are in accord-
ance with previous works. Patients who satisfied MCTD
criteria seemed more likely to develop lung involvement
than patients without MCTD but with SLE criteria. This
finding is concordant with the rarity of anti-dsDNA-posi-
tive patients in a published series of MCTD patients with
ILD [47]. Conversely, nephritis only occurred in patients
who satisfied at least SLE criteria but in no patient with
isolated MCTD. This distinction of nosologic patterns at
diagnosis and during follow-up thus appears relevant as it
can guide the monitoring of patients during the follow-up.
Accordingly, the monitoring of patients with anti-U1-RNP
antibodies and SLE criteria should probably be the same
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Table 4 Characteristics and
outcomes of lupus patients

Anti-UI-RNP (+), SLE without
MCTD criteria, n=12

Anti-UI-RNP (-), SLE
criteria, n=10

p value

according to anti-U1-RNP
positivity Demographics
Female
Age at onset
Clinical manifestations
Raynaud's phenomenon
Digital ulcers
Swollen hands
Alopecia
Telangiectases
Malar Rash
Sclerodactyly
Myalgia
Esophageal reflux
Dyspnea
CNS involvement
Psychological disorder
Lymphadenopathy
Biological work-up
Anemia
Leucopenia
Creatine kinase elevation
Hypocomplementemia
Paraclinical work-up
Radiological interstitial lung disease
Abnormal pulmonary function testing
Abnormal nail fold capillaroscopy
Esophagitis
Antibodies
Anti-dsDNA
Anti- SSA
Anti-SSB
Anti-Sm
Rheumatoid factor
Anti-CCP
Anti-phospholipids
Anti-B2GP1
Lupus anticoagulant
Anti-cardiolipin
Treatments
Glucocorticoids
Methylprednisolone pulses
Hydroxychloroquine
Calcium inhibitors
> | immunosuppressant
Outcomes
Lupus nephritis
Pleuropericarditis
Immune cytopenias
Death

11 (92)
27 [14-39]

6 (50)
18)
0

6 (50)
1(8)
5(42)
0
18)
0
4(33)
2 (16)
4(33)
3(25)

8(12)
4(33)
1/10 (10)
7(59)

1/4 (25)
1/4 (25)
2/5 (40)
0

8 (67)
8 (67)
2(16)
7(58)
2/6 (33)
03
7(58)
4(33)
4(33)
4(33)

9 (75)
7(58)
9 (75)
1(8)

4(33)

6 (50)
0
1(8)
0

10 (100)
22 [20-57]

6 (60)
2 (20)
1(10)
4 (40)
1 (10)
2 (20)
1(10)
2 (20)
3.(30)
5(50)
2 (20)
2 (20)
2 (20)

6 (60)
2(20)
2(20)
6 (60)

2/8 (28)
5/8 (63)
4/8 (50)
0

6 (60)
3.(30)
0

7 (70)
6/8 (75)
0/4
3.(30)
2 (20)

1 (10)
2 (20)

7 (70)
2 (20)
9 (90)
1(10)
1 (10)

1(10)
3.(30)
1 (10)
0

NS
NS

NS
NS
NS
NS
NS
NS
NS
NS
NS
NS
NS
NS
NS

NS
NS
NS
NS

NS
NS
NS
NS

NS
NS
NS
NS
NS
NS
NS
NS
NS
NS

NS
NS
NS
NS
NS

NS
NS
NS
NS

Values are number (%) or median [range]

CNS central nervous system, GC glucocorticoids, PAH pulmonary hypertension, PASP pulmonary arterial

systolic pression, NS not significant
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as for other patients with SLE, including a regular meas-
urement of proteinuria, and excluding the annual repeti-
tion of cardiac echography and HRCT in asymptomatic
patients [31, 48]. Conversely, our data suggest that patients
with MCTD without SLE criteria may more likely suffer
from lung and gastrointestinal involvement. Although pul-
monary complications in isolated MCTD, including ILD
and PAH, were rare in our series, other studies described
higher rates up to 65% PAH [49, 50] and 53% ILD [10,
50].

Validated recommendations for the assessment and man-
agement of MCTD are required. Some studies recommended
not systematically screening asymptomatic patients with
MCTD for ILD [30]. However, the occurrence of short-
ness of breath in these patients should be closely monitored
because of the high frequency of pulmonary complica-
tions. Carpintero et al. reported a series of 79 patients with
anti-U1RNP antibodies, among whom 47% met both the
Alarcon-Segovia and SLICC criteria and displayed mixed
clinical features but had less renal involvement and increased
lung disease [51]. In our series, while 72% of patients meet-
ing MCTD criteria met >?2 criteria sets, 45% of patients
meeting both MCTD and SLE criteria sets met only one
classification set, and none met the three sets, which reflects
the ambiguity of these cases and advocates for the need for
tools to better classify these patients. Mesa et al. [52] devel-
oped a novel classification rule, “Lu-vs-M”, to distinguish
SLE from MCTD in unclear cases with an overall accu-
racy of 88%. They identified several discriminating items,
some of which were described in our analyses, such as anti-
dsDNA antibody positivity, hypocomplementemia and skin
sclerosis, as well as other items that were not significant
in our series, including calcinosis, thrombopenia and CPK
elevation. In accordance with previous studies, the reactivity
for UT-RNP peptides was associated with IgG-based reactiv-
ity in MCTD patients versus IgM-based reactivity in SLE
patients [4, 45, 52, 53]; while the authors found that anti-
IgM reactivity for anti-U1-RNP seemed helpful in unclear
cases for the diagnosis of SLE, its routine use is not war-
ranted, as its detection requires specific blot dots.

The question of whether patients with SLE criteria and
anti-U1-RNP antibodies should be considered as SLE or
unclassified CTD still remains unresolved. We observed
no differences in the presentation or outcomes of SLE
patients with and without anti-U1-RNP antibodies. Our
study thus may suggest that anti-U1-RNP antibodies might
be included in the immunological patterns of SLE, as are
anti-Sm or anti-dsDNA antibodies. However, other stud-
ies have suggested a higher frequency of scleroderma-like
features in SLE patients harboring anti-RNP antibodies,
including sclerodactyly and ILD, along with more severe
nail fold capillaroscopy [4, 54]. Conversely, research has
reported that lupus nephritis may occur less frequently
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in SLE patients with anti-RNP antibodies [4] which was
not supported in our series. These discrepancies might be
explained by our low number of patients in each group.
The strength of our study is the inclusion of all patients
with anti-U1-RNP antibody positivity in our center over
the last two decades. Moreover, our monocentric study
provides a glimpse of the real-life experience of a cohort
of anti-U1-RNP-positive patients, as attested by the low
frequency of life-threatening complications displayed.
However, this study has several limitations, especially its
retrospective nature resulting in missing data. In addition,
the retrospective testing of anti-U1-RNP antibodies could
have led to the exclusion of patients whose serum was una-
vailable. Since patients were evaluated by different phy-
sicians during follow-up, some information biases might
exist regarding the notification of symptoms. However, all
physicians in our department are experimented with the
evaluation and care of patients with CTD. Future studies
should include standardized data collection to minimize
this bias.

The small sample size limits the interpretation and
external validity of our observations precluding any defi-
nite conclusions. Our observations require replication in
larger prospective studies. Although we performed statisti-
cal analyses, some of them found significant differences,
we believe the main interest of our study is to provide
a real-life picture of clinical and biological phenotypes
of patients with anti-U1-RNP antibodies. In addition, we
aimed to highlight the difficulty classifying patients using
the different currently available classifications.

Finally, worsening ILD was based on the opinions of the
radiologists and pneumologists in charge of the patients.
Some discrepancies may thus exist among patients regard-
ing the cut-off values above which ILD was considered
worsening.

Conclusions

In conclusion, the need for validated tools to classify
patients with anti-U1-RNP antibodies remains critical,
and the available criteria sets appear unfit for a subset
of unclear cases. Our study, however, showed that some
patients with positive anti-U1-RNP antibodies displayed
features suggestive of isolated MCTD, which appears as
a distinct condition. Other patients showed a true over-
lap with SLE, which may be considered a pattern of this
disease. This observational study requires further larger
studies to improve the classification of these patients,
especially as some of them remain unclassified.
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