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Abstract The objectives of this study are to assess the fre-
quency of chronic arthritis and compare the clinical and labo-
ratory features in a large population of childhood-onset sys-
temic lupus erythematosus (cSLE) and adult-onset (aSLE)
patients. This historical study evaluated 336 cSLE and 1830
aSLE patients. Chronic arthritis was defined as synovitis of at
least 6 weeks of duration. Rhupus was characterised as the
association of SLE and chronic inflammatory arthritis with
erosion and positive rheumatoid factor. Jaccoud’s arthropathy
is a non-erosive subluxation leading to severe deformity of the
hands and feet. Data were compared using Student’s ¢ test or
the Mann-Whitney test for continuous variables. For categor-
ical variables, differences were assessed by Fisher’s exact test
and Pearson chi-square. Frequencies of chronic arthritis were
similar in ¢SLE and aSLE (2.4 vs. 3.8 %, p=0.261). The
median time from disease onset to appearance of chronic ar-
thritis was shorter in ¢SLE (0 vs. 10 years, p<0.001), and the
median of age at chronic arthritis diagnosis was [10.8 (4.2—
14.6) vs. 40 (21-67), p<0.001]. The children presented with
more chronic polyarthritis than the adults (75 vs. 32 %, p=
0.024), a higher median number of joints with arthritis [8.5 (1—
18) vs. 3 (1-9), p=0.017] and a higher number of joints with
limitation [1.5(0-24) vs. 0(0—4), p=0.004]. The chronic ar-
thritis diagnosis frequencies of hepatomegaly (25 vs. 0 %,
»=0.009), splenomegaly (25 vs. 0 %, p=0.009), pericarditis
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(25 vs. 0 %, p=0.009), nephritis (37 vs. 3 % , p=0.006),
haematuria (37 vs. 1.4 %, p=0.002), lupus anticoagulant (40
vs. 1.6 %, p=0.012), anticardiolipin IgM (40 vs. 1.5 %, p=
0.012) and median Systemic Lupus Erythematosus Discase
Activity Index 2000 (SLEDAI-2K) [10.5(1-20) vs. 6(4—16),
p=0.029] were higher in cSLE. Frequency of rhupus, (12 vs.
17 %, p=1.0), Jaccoud’s arthropathy (0 vs. 17 %, p=0.343)
and treatments were similar in ¢cSLE and aSLE. We deter-
mined that chronic arthritis in SLE has distinct features in
children, with very early onset, polyarticular involvement
and association with active disease. We further demonstrated
in this series that a proportion of chronic arthritis involvement
in SLE is manifested as rhupus and Jaccoud’s arthropathy.
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Introduction

Acute articular involvement is an important feature of
childhood-onset systemic lupus erythematosus (¢cSLE) and
adult-onset (aSLE) patients, and it has been described in up
to 70 % of children and 90 % of adults [1].

Despite this, data regarding chronic articular involvement
in lupus is hampered because in the majority of the studies,
there is no clear definition of chronicity. Erosive arthritis has
been restricted to case reports or small series of ¢SLE and
aSLE patients [2, 3], and the association of lupus and juvenile
idiopathic arthritis (JIA) or rheumatoid arthritis (RA), called
rhupus, has rarely been documented in the literature [2, 4-6].

Moreover, distinct characteristics of chronic arthritis (CA)
in these two populations have not been explored, particularly
with regard to onset, number of joints and associated clinical
and laboratory manifestations.
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Therefore, the objective of this study was to assess frequen-
cy, demographic data, clinical manifestations, laboratory find-
ings and treatment in a large cSLE and aSLE populations with
a homogenous chronic arthritis definition.

Materials and methods

This historical study evaluated 336 cSLE and 1830 aSLE
patients followed from 1983 to 2014 at the paediatric and
adult lupus outpatient clinics at the same tertiary public hos-
pital in an urban area of Sdo Paulo. All patients fulfilled the
American College of Rheumatology criteria for SLE [7].

Chronic arthritis was defined according to the presence of
swelling or effusion or two or more of the following: limita-
tion of motion, tenderness or pain on motion and increased
heat for at least 6 weeks. Arthritis features were also evaluated
as follows: duration, number and type of joints with arthritis
and number and type of joints with limitation of range of
motion and deformity. Rhupus was characterised as the asso-
ciation of SLE and chronic inflammatory arthritis with erosion
and positive rheumatoid factor. Jaccoud’s arthropathy was de-
fined as non-erosive subluxation leading to severe deformity
of the hands and feet [8].

Medical charts were assessed for demographic data at time
of chronic arthritis diagnosis as follows: age, SLE duration
and duration of chronic arthritis. Clinical manifestations of
SLE at CA diagnosis included fever (>38 °C), hepatomegaly
(>3 cm below the costal arch), splenomegaly (>3 cm below
the costal margin), cutaneous lesions (malar or discoid rash,
photosensitivity, mucosal ulcers, alopecia or cutaneous vascu-
litis), articular involvement features [monoarthritis (one-joint
involvement), oligoarthritis (two- to four-joints involvement)
and polyarthritis (five or more joints affected)], number of
joints with arthritis, number of joints with limitation of mo-
tion, serositis (pericarditis or pleuritis), neuropsychiatric in-
volvement (central nervous system and peripheral nervous
system), nephritis (proteinuria >0.5 g/24 h), presence of cel-
lular casts, haematuria, leukocyturia excluding infection and
haematologic complications (haemolytic anaemia,
leucopoenia with a white blood cell count of <4000/mm?> or
lymphopaenia <1500/mm® on two or more occasions and
thrombocytopaenia with a platelet count of <100,000/mm’
in the absence of drugs).

Systemic lupus erythematosus disease activity was mea-
sured in all patients at time of chronic arthritis diagnosis using
the Systemic Lupus Erythematosus Disease Activity Index
2000 (SLEDAI-2K) [9].

Laboratory evaluation at time of chronic arthritis diagnosis
consisted of erythrocyte sedimentation rate (ESR) performed
using the Westergren method and C-reactive protein (CRP) by
nephelometry. Anti-double-stranded DNA (anti-dsDNA) was
detected by indirect immunofluorescence using Crithidia
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luciliae as a substrate. Anti-Sm was determined using
enzyme-linked immunosorbent assay (ELISA).

Statistical analysis

Results are presented as the mean+standard deviation or me-
dian (range) for continuous variables and as the number (%)
for categorical variables. Data were compared using Student’s
t test or the Mann-Whitney test for continuous variables to
evaluate differences between chronic arthritis in childhood
and adult SLE patients. For categorical variables, differences
were assessed using Fisher’s exact test and Pearson chi-
square. P values less than 0.05 were considered significant.

Results

Similar frequencies of chronic arthritis were observed in cSLE
vs. aSLE [8/336 (2.4) vs. 69/1830 (3.8 %), p=0.261], al-
though the median of time from disease onset to appearance
of chronic arthritis was shorter in ¢SLE (0 vs. 10 years,
»<0.001) and the median of age at chronic arthritis diagnosis
was [10.8 (4.2-14.6) vs. 40 (21-67), p<0.001].

Table 1 includes demographic data, clinical manifestations
and disease activity/damage scores at time of chronic arthritis
diagnosis in the ¢cSLE and aSLE patients. For arthritis distri-
bution, the presence of polyarthritis was significantly higher in
the ¢cSLE compared to the aSLE patients (75 vs. 32 %, p=
0.024) and oligoarthritis (12 vs. 55 %, p=0.028) was lower in
children. Ankle involvement was more often observed in
¢SLE compared to aSLE (100 vs. 16 %, p<0.001), with no
differences for other sites of arthritis in both groups (Table 1).

All cSLE patients had chronic arthritis before or concomi-
tant to lupus diagnosis, and all aSLE patients had chronic
arthritis after lupus diagnosis. All but one (87.5 %) cSLE
patient had only chronic arthritis as the first lupus manifesta-
tion, mimicking JIA. Associated Jaccoud’s arthropathy of the
hands was evidenced in 12/69 (17 %) aSLE patients who
presented with concomitant chronic arthritis in the wrists,
knees and shoulder. Frequencies of Jaccoud’s arthropathy (0
vs. 17 %, p=0.343) and rhupus syndrome (12 % vs. 17 %, p=
1.0) were similar in cSLE compared to aSLE.

The frequencies of hepatomegaly (25 vs. 0 %, p=0.009),
splenomegaly (25 vs. 0 %, p=0.009), alopecia (37 vs. 1,4 %,
p=0.002), pericarditis (25 vs. 0 %, p=0.009) and nephritis (37
vs. 3 %, p=0.006) were significantly higher in the children, as
well as the median SLEDAI-2K at time of chronic arthritis
diagnosis [10.5 (1-20) vs. 6 (4-16), p=0.029].

Laboratory data and treatment at time of chronic arthri-
tis diagnosis in ¢SLE and aSLE patients are shown in
Table 2. Frequencies of haematuria (37 vs. 1.4 %, p=
0.002), lupus anticoagulant (40 vs. 1.6 %, p=0.012) and
anticardiolipin IgM (40 vs. 1.5 %, p=0.012) were higher
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Table1 Demographic data, clinical manifestations and disease activity
score at chronic arthritis (CA) diagnosis in childhood-onset systemic
lupus erythematosus (cSLE) and adult-onset SLE (aSLE) patients

Table 2 Laboratory parameters, autoantibodies and treatments at
chronic arthritis (CA) diagnosis in childhood-onset systemic lupus
erythematosus (cSLE) and adult-onset SLE (aSLE) patients

Variables cSLE aSLE p value Variables cSLE aSLE p value
(n=8) (n=69) (n=38) (n=69)
Demographic data Laboratory parameters at chronic arthritis diagnosis
Age at chronic arthritis diagnosis,  10.8 (4.2-14.6) 40 (21-67)  <0.001 ESR, mm/1st hour 425 (0-61) 17.5(2-80) 0.088
years -
Disease duration until chronic 0 (-2.2-0) 10 (0.3-36)  <0.001 CRP, mg/L 6.8(02-38) 4.7(04-174) 0714
arthritis diagnosis, years Autoimmune hemolytic 1(12) 1(1.4) 0.198
Duration of chronic arthritis, 17 (6-104) 12 (6-720)  0.092 anaemia
weeks Leucopenia, <4000/mm” 4 (50) 14 (20) 0.081
Chronic arthritis characteristics Lymphopenia, <1500/mm’> 5(62) 23 (33) 0.131
Monoarthritis 1(12) 9(13) 1.0 Thrombocytopenia, <150,000/mm® 1 (12) 0 (0) 0.103
Oligoarthritis 1(12) 38 (55) 0.028 Hematuria 367) 1(14) 0.002
Polyarthritis - 6(73) 2(2) 0.024 Leucocituria 1(12) 203) 0283
Number ofjf)m'ts W'lﬂ'l arthritis 8.5 (1-18) 3(1-9) 0.017 Urine cell casts 1(12) 0(0) 0.103
I;l‘l‘mber °f1;‘rn“edj°‘ms 1'?1(2()*24) ?2((2147‘; ?'233 Proteinuria, >0.5 ¢/24 h 1(12) 203) 0.283
upus syndrome X
Low C3 4 (50 34 (49 1.000
Jaccoud’s arthropathy 0(0) 12 (17) 0.343 0 “9)
» Low C4 4 (50) 27 (39) 0.707
Myositis 0 (0) 0(0) 1.000 .
Site of arthritis Rheumatoid factor 1(12) 14 (20) 1.000
Hands 5(62) 40 (58) 1.000 Autoal_mb"d‘es
Wrists 5.(62) 33 48) 0.4%0 Ant?-ds-DNA 4(50) 23 (33) 0.440
Knees 4(50) 12(17) 0.053 Anti-Sm 1(12) 1522 1.000
Ankles 8 (100) 11 (16) <0.001 Anti RNP 2/7 (28) 20/67 (30) 1.000
Other clinical manifestations Treatment at chronic arthritis diagnosis
Constitutional involvement Non-steroidal anti-inflammatory 4 (50) 27 (39) 0.707
drugs
F 2(25 23 0.051 .
Aljome y ) 212; 1 51)4) 0108 Glucocorticoid use 8 (100) 55 (80) 0338
had ' ’ Intravenous methylprednisolone 2 (25) 3(4) 0.081
Hepatomegaly 2 (25) 0(0) 0.009 . .
Antimalarial drugs 8 (100) 55 (80) 0.668
Splenomegaly 2(25) 0(0) 0.009 | i 5 (62 49 (71 0,689
Mucocutaneous involvement mmu.nos?ppresswe agents ©2) an ’
Malar rash 2(25) 8 (1) 0276 Azathlopn'ne 1(12) 14 (20) 1.000
Discoid rash 0 (0) 0 (0) 1.000 Cyclosporin 1d2 0(0) 0.103
Photosensitivity 2(25) 9.(13) 0319 Methotrexate 337 39 (56) 0.456
Mucosal ulcers 1(12) 0(0) 0.103 Mycophenolate mofetil 0(0) 5 1.000
Alopecia 337) 1(1.4) 0.002 Intravenous cyclophosphamide 1(12) 1(1.4) 0.198
Raynaud’s phenomenon 1(12) 19 (27) 0.672 Others
Serosal involvement Intravenous immunoglobulin 0 (0) 0 (0) 1.000
Pleuritis 0(0) 1(1.4) 1.000 Rituximab 0(0) 1(1.4) 0.103
Pericarditis 2(25) 0 (0) 0.009 - _ _
Neuropsychiatric involvement Regults are presented in n (%), me.dlan (range). ESR erythrocyte sedimen-
tation rate, CRP C-reactive protein
Central nervous system 1(12) 0(0) 0.103
Peripheral nervous system 0(0) 0(0) 1.000
Renal invol t 3 (37 23 0.006 . .
enal involvement ————— 3(7) ® Discussion
Disease activity at chronic arthritis diagnosis
SLEDAI-2K 10.5 (1-20) 6 (4-16) 0.029

Results are presented in n (%) median (range). SLEDAI-2K Systemic
Lupus Erythematosus Disease Activity Index 2000

in the ¢SLE compared to the aSLE patients. The frequen-
cies of glucocorticoid, antimalarials and methotrexate were
similar in both groups (p>0.05). No patients received
belimumab.

This was the first study comparing adults and children to iden-
tify a low frequency of chronic arthritis in SLE patients with
distinct features. The children had a predominance of earlier
onset, polyarticular involvement and high overall disease
activity.

The great advantage of the present study is the large
cohort analysed, allowing for a more significant represen-
tation of this rare manifestation of lupus. Previous reports
evaluating children or adults with this inflammatory
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musculoskeletal manifestation are limited to case reports
and series [3, 5, 10]. The inclusion of patients from the
same tertiary university hospital provided a more homoge-
neous population with specific definitions for the diagnosis
of chronic arthritis in both groups. By contrast, previous
reports do not have a clear definition of chronic arthritis,
precluding an accurate comparison with their findings [8,
11, 12]. The main limitation of the present study is pos-
sible missing data, and we did not evaluate anti-RA33
antibodies, which were previously associated with chronic
arthritis in aSLE patients [3].

Acute arthritis is usually defined as mild, self-limited
and without deformity, and it is a common manifesta-
tion at time of disease onset in children and adult lupus
patients [13]. The frequency of chronic arthritis ob-
served in the present study was very low in both
groups, at less than 5 %. Here, in ¢SLE, chronic arthri-
tis manifestation was the initial presentation involving
small joints of the hands and feet and large joints mim-
icking JIA involvement, whereas in aSLE, chronic ar-
thritis usually occurred later during the course of
disease.

Rhupus occurred in a minority of the chronic arthritis
cases, suggesting that this syndrome may characterise a
subgroup of patients with an overlap of JIA/RA and
SLE. There are however no established definitions of
whether this overlap condition exists or whether rhupus
is, in fact, a rare spectrum of SLE [8, 10, 12-14].
Furthermore, non-erosive deforming arthropathy was
not evidenced in c¢SLE and occurred in almost 20 %
of our aSLE patients concomitant with chronic arthritis
in other joints. This periarticular and capsular condition
was not reported in children and was described in 3.5—
35 % of aSLE patients [8, 11, 15].

We confirmed and extended previous observations of
variability in diseases phenotypes of ¢cSLE compared to
aSLE. cSLE was reported to have a higher frequency of
severe nephritis, alveolar haemorrhage and infections
than aSLE [1, 16—-18]. We further demonstrated that
cSLE patients with chronic arthritis often had more ac-
tive disease than aSLE, possibly because this manifesta-
tion occurred predominantly at the time of disease onset
in the former group.

Almost half of our patients in both groups received non-
steroidal anti-inflammatory drugs for the treatment of chronic
arthritis, and those with refractory disease used methotrexate
or other immunosuppressive agents [12, 14].

In conclusion, we determined that chronic arthritis in SLE
has distinct features in children with very early onset,
polyarticular involvement and it is often associated with active
disease. We further demonstrated in this series that a propor-
tion of chronic arthritis involvement in SLE is manifested as
rhupus and Jaccoud’s arthropathy.
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