Clinical Analysis of 56 Patients With Rhupus Syndrome:
Manifestations and Comparisons With Systemic
Lupus Erythematosus

A Retrospective Case—Control Study

Jing Li, MD, Honghua Wu, MD, Xinxiang Huang, MD, Dong Xu, MD, Wenjie Zheng, MD,
Yan Zhao, MD, Wanli Liu, PhD, and Xiaofeng Zeng, MD

Abstract: To investigate the clinical features of Rhupus syndrome,
we retrospectively reviewed the medical records of 56 patients with
Rhupus who were hospitalized at the Peking Union Medical College
Hospital, Beijing, China, between January 2000 and March 2013. We
analyzed the clinical manifestations of Rhupus syndrome and compared
these with a control group of 160 randomly selected systemic lupus
erythematosus (SLE) patients without coexisting rheumatoid arthritis
(RA). In our center, 1.30% (56/4301) of hospitalized SLE patients had
Rhupus syndrome. The median disease duration was 8.0 years and
83.9% had RA onset. All Rhupus patients showed radiological erosion
in the joints. Compared with the control group, Rhupus patients had a
longer disease duration, higher prevalence of anticyclic citrullinated
peptide antibody and rheumatoid factor, higher incidence of symmetri-
cal polyarthritis with more joint deformities and rheumatic nodules,
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and increased erythrocyte sediment rate and c-reactive protein levels
(P <0.005). In addition, a lower SLE disease activity index and
incidences of malar rash, hemolytic anemia, renal and neurological
involvement (P < 0.005), and hypocomplementemia (P < 0.05) was
observed in the Rhupus group.

Rhupus syndrome is rare in SLE patients. Most Rhupus patients
had RA onset and a distinctive clinical profile characterized by more
severe RA-associated and mild SLE-associated damage. Specific
autoantibodies and imaging findings could be helpful for making
accurate Rhupus diagnoses.

(Medicine 93(10):e49)

Abbreviations: CCP = cyclic citrullinated peptide, CRP = c-
reactive protein, DMARDs = disease-modifying antirheumatic
drugs, ESR = erythrocyte sediment rate, RA = rheumatoid
arthritis, RF = rheumatoid factor, SLE = systemic lupus erythema-
tosus, SLEDAI = SLE disease activity index.

INTRODUCTION

In 1971, Peter Schur' coined the term “rhupus” to describe
patients who satisfy the criteria for both systemic lupus
erythematosus (SLE) and rheumatoid arthritis (RA). Howev-
er, this definition did not establish whether this coexistence
is a distinct clinical entity or is only the coincident presence
of both conditions in the same patient. Rhupus syndrome is a
rare condition and compared with SLE has minor visceral
organ involvement.> With increased numbers of emerging
Rhupus syndrome case reports, to date, the cumulative
number of globally reported Rhupus cases is about 140.* To
improve the understanding of this rare disorder, we analyzed
data from 56 patients hospitalized with Rhupus syndrome in
our center to investigate the clinical features of Rhupus
syndrome, and compared them with 160 randomly selected
SLE patients without RA hospitalized for the same period.
To our knowledge, this is the largest Rhupus syndrome
patient cohort in the literature.

PATIENTS AND METHOD

Patients

We retrospectively reviewed the clinical charts of 4301
patients who were diagnosed with SLE and admitted to the
Peking Union Medical College Hospital (PUMCH), Beijing,
China, between January 2000 and March 2013. Of these
4301 patients, 56 were diagnosed with SLE having RA
(Rhupus syndrome group) over the study period. As a control
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TABLE 1. Comparison of Joint Manifestations Between Rhupus Syndrome (Rhupus Group) and SLE Patients Without RA

(Control Group) [Number of Patients (%)]

Rhupus Group

Control Group

(N=56) (N=160) X2 P
Arthritis 56 (100.0) 50 (31.3) 78.453 <0.001
Hand arthritis 55 (98.2) 31 (19.4) 107.598 <0.001
Polyarthritis 55 (98.2) 41 (25.6) 88.523 <0.001
Symmetrical arthritis 56 (100.0) 37 (23.1) 99.987 <0.001
Swelling of joints 56 (100.0) 38 (23.8) 98.119 <0.001
Morning stiffness 42 (75.0) 9 (5.6) 110.691 <0.001
Joint deformities 43 (76.8) 3(1.9) 138.881 <0.001
Rheumatoid nodule 5(8.9) 0 (0.00) 14.624 0.001
Erosion of joints 56 (100.0) 0 (0/64") 120.000 <0.001
(0.00)

[Number of Patients (%)] indicates the numbers in the patient group columns, which means number before the brackets is “number of

patients” and number within the brackets is according “percentage %.”

RA =rheumatoid arthritis, SLE = systemic lupus erythematosus.
The actual number of detected patients.

group, we randomly selected 160 SLE patients without RA
who were hospitalized in our center for the same period.
PUMCH is a university-based hospital and the referral center
of complicated patients nationwide. The diagnosis of SLE
was based on the SLE classification criteria revised by the
American College of Rheumatology in 1997.* The diagnosis
of RA was based on the RA classification criteria revised by
the American Rheumatism Association in 1987.°> The discase
activity of SLE was evaluated with the systemic lupus
erythematosus disease activity index (SLEDAI).® The local
institutional review board approved the study. Because the
study was based on a review of medical records that had
been obtained for clinical purposes, the requirement for
written informed consent was waived.

Methods

Medical records were retrospectively reviewed and the
collected clinical data included demographic data, disease
duration, disease signs and symptoms, joint involvement,
visceral organ disorders, laboratory and imaging findings,
SLEDALI, and treatments.

Statistical Analysis

Statistical analysis was carried out using SPSS 16.0 for
Microsoft Windows. Numerical and categorical data were
expressed as mean =+ standard deviation (range) and percent-
age, respectively. Means were compared between the Rhupus
group and the control group using the Mann—Whitney U test.
Comparisons of various categorical clinical manifestations
between the two groups were performed with Pearson’s chi-
square or Fisher’s exact test (when expected frequencies
were <5). All probabilities were two-sided, with P values
<0.05 considered statistically significant.

RESULTS

Demographic Features

Fifty-six patients (9 male and 47 female) were
diagnosed with Rhupus syndrome at PUMCH between
January 2000 and March 2013. The proportion of Rhupus
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syndrome patients among SLE patients hospitalized during
the same period was 1.30% (56/4301). The diagnosis of
Rhupus syndrome was made at ages ranging from 22 years
to 86 years (median age 45.5y), and disease onset of
Rhupus occurred between ages 13 and 78 (median onset
age 30.5y). The disease duration of the 56 Rhupus patients
was between 1 year and 40 years (median 8.0y). Among
these, 47 patients (83.9%) were diagnosed with RA at the
onset of disease and then developed SLE between 1 year
and 40 years later (median 7.8y). Four patients (7.1%) had
a diagnosis of SLE prior to the RA diagnosis with an
interval of 16.5 years between diagnoses (range 8-29y).
Five patients (8.9%) were diagnosed with RA and SLE
concomitantly. In the control group, 20 male and 140
female SLE patients without RA coexistence were diag-
nosed between the ages of 10 years and 69 years (median
age 33.0y), and their disease duration was between
0.06 year and 28 years (median 2.7y). There was no
statistically significant difference between Rhupus syndrome
and the control group in terms of age and sex (P> 0.05).
Rhupus syndrome patients had significantly longer disease
durations than the control group (P < 0.001).

Clinical Manifestations

Each Rhupus syndrome patient had symmetrical arthri-
tis, joint swelling, and radiological abnormalities [S1 patients
had erosion of the joints in posterior—anterior radiographs of
the hands, while 5 patients showed joint surface destruction
in magnetic resonance imaging (MRI) of the hands]. In the
control group, 50 patients (31.3%) had arthritis without
erosion as assessed by plain radiographs, and among these, 3
patients (1.9%) had Jaccoud’s arthropathy in the hands. The
incidences of hand arthritis, polyarthritis, symmetrical arthri-
tis, joint swelling, morning stiffness, joint deformities
(P <0.001), and rheumatoid nodules (P < 0.005) in Rhupus
syndrome patients were significantly higher than the control
group (Table 1).

Comparisons of extra-articular manifestations showed
lower incidences of malar rash, renal disorder (including
nephrotic syndrome and renal insufficiency), and neurologi-
cal disorders in patients with Rhupus syndrome as
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TABLE 2. Comparison of Extra-Articular Manifestations Between Rhupus Syndrome (Rhupus Group) and SLE Patients

Without RA (Control Group) [Number of Patients (%)]

Rhupus Group

Control Group

(N=56) (N =160) X2 P
Repeated fever 33 (58.9) 80 (50.0) 1.326 0.279
Malar rash 6 (10.7) 44 (27.5) 6.570 0.010°
Oral ulcerations 14 (25.0) 27 (16.9) 1.781 0.234
Alopecia 19 (33.9) 45 (28.1) 0.670 0.497
Raynaud’s phenomena 10 (17.9) 38 (23.8) 0.833 0.456
Photosensitivity 5(8.9) 24 (15.0) 1.316 0.362
Myalgia and myasthenia 6 (10.7) 21 (13.1) 0.220 0.815
Polyserositis 4(7.1) 10 (6.3) 0.055 0.761
Hematological disorders 28 (50.0) 97 (60.6) 1.921 0.208
Hemolytic anemia 3(54) 34 (21.3) 7.381 0.007"
Leukocyte <4 x 10°/L 25 (44.6) 58 (36.3) 1.235 0.269
Platelet <100 x 10°/L 12 (21.4) 39 (24.4) 0.200 0.718
Renal disorders 22 (39.3) 103 (64.4) 10.710 0.002"
Nephrotic syndrome 3(5.4) 27 (16.9) 4.601 0.041"
Renal insufficiency 3(54) 30 (18.8) 5.748 0.017"
Neurological disorders 4(7.1) 35 (21.9) 6.085 0.015
Interstitial pulmonary diseases 10 (17.9) 21 (13.1) 0.756 0.383
Pulmonary arterial hypertension 7 (12.5) 22 (13.8) 0.056 1.000

[Number of Patients (%)] indicates the numbers in the patient group columns, which means number before the brackets is “number of

patients” and number within the brackets is according “percentage %.”

RA =rheumatoid arthritis, SLE = systemic lupus erythematosus.
P <0.05.

compared with the control group (Table 2). Rhupus patients
had lower disease activity (SLEDAI scores) (8.43 +5.37)
when compared with SLE patients without coexisting RA
(11.46 £5.96) (P=0.001).

Laboratory Findings

In both groups, all patients had positive antinuclear
antibody results. Rheumatoid factor (RF) and anticyclic
citrullinated peptide (CCP) antibody were significantly
more prevalent in the Rhupus group than in the control
group. The incidences of increased erythrocyte sediment
rate (ESR) and c-reactive protein (CRP) were also
significantly higher in Rhupus patients (P < 0.005) while
the frequency of hypocomplementemia was lower
(P <0.05) (Table 3).

Treatments

Upon diagnosis, every patient with Rhupus syndrome
was treated with systemic corticosteroids combined with
1-3 disease-modifying antirheumatic drugs (DMARDs)
(e.g., methotrexate, leflunomide, hydroxychloroquine, and
sulfasalazine). Cyclophosphamide, mycophenolate mofetil,
or cyclosporin A was used to treat Rhupus patients with
visceral organ involvement. There were fewer cases treated
with intravenous pulse methylprednisolone therapy (1 g/day
for 3 consecutive days) in the Rhupus syndrome group (12
vs 78, P<0.001). The corticosteroid dosage (equivalent to
prednisone, mg/kg/d) at the beginning of the disease course
was lower in the Rhupus group compared with the control
group (P <0.001), but there was no statistically significant
difference in the maximum dosage (P=0.087) found
between the two groups.

© 2014 Lippincott Williams & Wilkins

DISCUSSION

The term “Rhupus syndrome” is used to describe the
coexistence of SLE and RA, wherein patients have symmet-
rical erosive arthritis and characteristic manifestations of
SLE.” The definition of Rhupus syndrome remains contro-
versial, as the immunopathological process of SLE is
considered to be the exact opposite of RA. Abnormal
activation of T helper type 2 cell (Th2) cytokines plays a
central role in SLE while T helper type 1 cells (Thl)
participate in RA.® Thus, the overlap of SLE and RA has a
very low incidence (0.01%-0.2%) in patients with arthritis,”
and the incidence is <2% in patients with connective tissue
diseases.>”'" In our study, the incidence of Rhupus
syndrome in SLE patients was 1.30%. The increasing
application of ultrasonic imaging and MRI in joint examina-
tions enabled early detection of bone erosion, which may
have led to the increased incidence of Rhupus syndrome in
SLE patients that was recently reported."!

We found that most Rhupus syndrome patients were
diagnosed with onset of RA (83.9%), some with onset of
SLE, and the rest were diagnosed with SLE and RA
concurrently. These findings are consistent with the previous
reports.'! Rhupus patients with onset of RA typically
developed SLE within 7.8 years (median time), and Rhupus
patients with onset of SLE developed RA within 16.5 years
(median time). This result is similar to earlier studies that
documented a slowly progressive disease course for Rhupus
syndrome.g’

Arthralgia and arthritis are the most common symptom
of SLE, and they occur very early in the disease course.
About 90% of patients diagnosed with SLE have arthralgia
or arthritis during their course and 34% of patients have
arthritis at disease onset.'> Some rheumatologists have
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TABLE 3. Comparison of Laboratory Findings Between Rhupus Syndrome Patients (Rhupus Group) and SLE Patients Without
RA (Control Group) [Number of Patients (%)]

Rhupus Group Control Group

(N=56) (N=160) X2 P
Increased ESR 46 (82.1) 94 (58.8) 9.954 0.002%
Increased CRP 32 (57.1) 52 (32.5) 10.600 0.001%
Increased 1gG 30 (53.6) 62 (38.8) 3.727 0.061
Decreased complement C3 30 (53.6) 112 (70.0) 4971 0.033"
Increased titer of anti-double-strand DNA antibody 39 (69.6) 89 (55.6) 3.376 0.082
Positive anti-Sm antibody 18 (32.1) 40 (25.0) 1.078 0.299
Positive anti-SSA antibody 18 (32.1) 72 (45.0) 2.821 0.115
Positive anti-SSB antibody 10 (17.9) 23 (14.4) 0.389 0.524
Positive anticardiophospholipid antibody 10 (17.9) 19/145" (13.1) 0.739 0.380
Positive antiribosomal P protein antibody 11 (19.6) 17/140" (12.1) 1.838 0.182
Positive antiribonucleoprotein antibody 24 (42.9) 62 (38.8) 0.292 0.636
Positive rheumatoid factor 51 (91.1) 17/100° (17.0) 80.098 <0.001°
Positive anticyclic citrullinated peptides antibody 19/46" (41.3) 6/51" (11.8) 11.032 0.001%

[Number of Patients (%)] indicates the numbers in the patient group columns, which means number before the brackets is “number of
patients” and number within the brackets is according “percentage %.”
CRP =c-reactive protein, ESR =erythrocyte sediment rate, IgG =immunoglobulin G, RA =rheumatoid arthritis, SLE = systemic lupus

erx{thematosus.
‘The actual number of detected patients.
$P<0.05.

classified Rhupus syndrome as a subset of SLE with severe
arthritis.”'> SLE shows three types of articular involvement:
intermittent nonerosive polyarthritis usually found in the
hands, wrists, and knees; nonerosive deforming arthritis
referred to as Jaccoud’s joint; and arthritis with joint
deformities and specific erosion, that is, Rhupus syndrome.'?
Most patients with SLE have transient, migratory, and
reversible arthritis without erosion.'"* A few SLE patients
have severe deformities in hands or feet, which was termed
as Jaccoud’s arthropathy with subluxation seen in plain
radiolographs.'* Jaccoud’s joint usually involves tendinitis,
but not erosion, synovitis, or outstanding joint swelling or
tenderness. In our study group, 31.3% patients in the control
group (SLE without coexisting RA) had articular involve-
ment (1.9% with Jaccoud’s joint and 29.4% with intermittent
nonerosive arthritis), but arthritis in Rhupus patients was
more severe. We speculate that when persistent symmetrical
multiple swelling and tenderness is present, especially in the
hands, and is accompanied by long-standing morning stiff-
ness, the patients should be considered to have Rhupus
syndrome. Some rheumatologists suggest that rheumatoid
nodules in SLE patients should be a risk factor for Rhupus
syndrome.'® In our study, only 5 Rhupus syndrome patients
had rheumatoid nodules. This result differs from that
reported in the literature and may be associated with ethnic
differences of the patients in this study.

Rhupus patients have lower incidences of malar rash,
hemolytic anemia, and renal and neurological involvement
compared with the control group. Rhupus patients rarely have
severe renal disorders such as nephrotic syndrome and renal
insufficiency. The SLEDAI scores, initial corticosteroid dos-
ages, and the usage ratio of methylprednisolone pulse therapy
are lower in the Rhupus patients than in the control group.
Previous studies also showed that Rhupus patients have mild
SLE activity and lower incidence of visceral organ involve-
ment compared with SLE patients without RA.> The
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immunoglobulin M-type of RF could compete with comple-
ment for binding to circulating immunocompounds, which, in
turn, helps to protect the body from complement activation. As
mild activity of SLE and better prognosis is presented in
Rhupus patients, lower amounts of corticosteroids and immu-
nosuppressive agents were given to treat Rhupus syndrome.''

Whether Rhupus is a distinct entity with overlapping
RA and SLE or is a subset of SLE is a subject of debate, as
some patients with Rhupus have specific antibodies of SLE.
In the present study, we demonstrated that Rhupus patients
showed a prevalence of anti-double-stranded DNA and anti-
Sm antibodies that was similar to those of lupus patients
without RA coexistence. However, Rhupus patients display a
clinical and serological profile that differs significantly from
SLE with more “robust” features of RA such as severe,
erosive, and deforming arthropathy as well as a significantly
high prevalence of RF and anti-CCP antibodies, while having
mild SLE disease activity and much lower rates of visceral
organ involvement. Our findings support the contention that
Rhupus is an overlap of RA and SLE and not merely a
specific subset of SLE.!*!°

The serum CRP level is usually normal or slightly
increased in most patients with active SLE, and a highly
elevated CRP level is almost always associated with infections.
CRP levels were previously found to be significantly higher in
SLE patients with erosive arthritis compared with nonerosive
arthritis patients,” which is in agreement with our results. As
such, it would be reasonable to speculate that erosive arthritis
occurs in SLE patients with obviously increased CRP.

The anti-CCP antibody has high sensitivity and specific-
ity for the diagnosis of RA and is significantly associated
with radiological joint erosion.'”'® Some SLE patients also
have anti-CCP antibody, which is reflected in a report by
Zhao et al' that showed 13.8% anti-CCP antibody positivity
in 138 Chinese SLE patients. Other studies indicated that the
presence of anti-CCP antibody in SLE patients increased the
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risk of developing erosive/deforming arthritis by
18-28-fold.'”2® Tani et al'' also found an association of RF
positivity and joint erosion in SLE patients.'' In our study,
the percentage of patients showing positive results for RF
and anti-CCP antibody was significantly higher in the
Rhupus group than in the control group. Since RF and anti-
CCP antibody positivity is associated with erosive arthritis,
SLE patients with such indicators should be aggressively
treated to control joint inflammation.

Very few data are available concerning Rhupus syn-
drome treatment, and the data that do exist are based on a
few case studies and small series.'! Generally, treatment
regimens including low-to-moderate dosages of corticoste-
roids with multiple DMARDs (e.g., methotrexate and leflu-
nomide) could be used in Rhupus patients with prominent
joint involvement to prevent the progression of erosive
arthritis. However, Pipili et al'®> found that some Rhupus
syndrome patients showed inadequate responses to
DMARDs."* Both mycophenolate mofetil*' and cyclosporin
A?* were reported to be effective in treating Rhupus
syndrome,?'** while tumor necrosis factor inhibitors showed
little effect on Rhupus or SLE, and may even lead to disease
aggravation, despite reports of their success in RA treat-
ments,” while rituximab and abatacept appear to be more
promising in Rhupus treatments.”>** In a prospective, open
study, effects of rituximab were seen not only for joint
manifestations, with significant reductions in DAS28, but
also for other lupus manifestations, such as improved
SLEDAISs, for Rhupus patients who showed an inadequate
response to corticosteroids in low and medium doses or
nonbiological DMARD monotherapy or combination
therapy.”* The prognosis of Rhupus syndrome often depends
on the severity of vital organ involvement, but is typically
better than SLE and worse than RA.

CONCLUSION

Rhupus syndrome is a special overlap syndrome of RA
and SLE that is characteristically manifested by more
RA-associated and less SLE-associated damage. Specific
antibody profiles and radiological imaging could assist in
making diagnoses of Rhupus syndrome. The treatment and
prognosis of Rhupus syndrome is different than that for RA
or SLE. The proper recognition and prompt early diagnosis
of Rhupus syndrome is important for choosing suitable
therapies and improving patient prognosis.
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