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Abstract
Background  The efficacy of antitumour necrosis factor 
alpha (anti-TNF-α) treatment is well recognised in 
rheumatoid arthritis (RA) but remains controversial in 
systemic lupus erythematosus (SLE). Therefore, the role 
of anti-TNF-α treatment in ‘Rhupus’, a disease sharing 
features of RA and SLE, is still debated.
Objective  To evaluate the efficacy and tolerance of anti-
TNF-α in patients with rhupus.
Methods  Fifteen patients with rhupus with Disease 
Activity Score 28 (DAS 28) >3.2 despite conventional 
disease-modifying anti-rheumatic drugs were included in 
an open-label study. Patients were monitored at months 
(M) 3, 6, 12, 24 and 60 with SLE Disease Activity Index 
(SLEDAI) and DAS 28. Statistical analyses were performed 
using Bayesian methods and Prob >97.5% was considered 
significant.
Results  Twelve patients were treated with etanercept 
for a median duration of 62.5 (range: 6–112) months 
and three patients by adalimumab during 36.0 (range: 
4–52) months. At baseline, median DAS 28 and SLEDAI 
were 5.94 (4.83–8.09) and 6 (4–8), respectively. DAS 
28 and SLEDAI decreased significantly after 3 months, 
respectively, to 3.70 (1.80–6.42) and 4 (0–6) (Prob 
>99.9%, for both). These changes persisted at M6, M12, 
M24 and M60 (Prob >99.9%, for all). Median prednisone 
dose decreased significantly from 15 (5–35) mg/day to 5 
(0–20) mg/day after 6 months and over the follow-up (Prob 
>99.9%, for all). Tolerance was acceptable, with a severe 
infection rate of 3.0 per 100 patient-years.
Conclusion  This pilot study suggests that anti-TNF-α is 
effective in patients with rhupus with refractive arthritis 
and has an acceptable safety profile.

Introduction
Rhupus is a rare association, defined by 
the coexistence in the same patient of both 
systemic lupus erythematosus (SLE) and 
rheumatoid arthritis (RA). In 1971, Schur1 
used the term ‘rhupus’ to describe patients 

satisfying the  criteria for both SLE and RA, 
without establishing whether this coexistence 
was a distinct immunoclinical entity or only 
the coincident presence of both conditions in 
the same patient. 

Tumour necrosis factor-α (TNF-α) plays 
an important role in propagating inflamma-
tory diseases like RA and SLE. If the good 
efficacy and safety of anti-TNF-α treatments 
have been recognised for more than 20 years 
in RA, their role in SLE treatment remains 
very controversial.2 Anti-TNF-α therapy often 
induces antinuclear antibodies, and cases 
of drug-induced SLE have been reported 
in patients with RA following anti-TNF-α 
therapy.3–5 The number of patients treated 
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Key messages

What is already known about this subject?
►► Only few biologics have been evaluated for 
rhupus, a rare association of systemic lupus 
erythematosus (SLE) and rheumatoid arthritis, when 
synthetic disease-modifying anti-rheumatic drugs  
were non-effective.

What does this study add?
►► This study showed a good efficacy of anti-tumour 
necrosis factor alpha in decreasing Disease 
Activity Score 28, SLE Disease Activity Index and 
glucocorticoid dosage in 15 patients with rhupus, 
with an acceptable safety profile and no lupus flare.

How might this impact on clinical practice?
►► This pilot study gives an alternative therapy 
to rituximab in patients with refractive rhupus 
especially in which arthritis is the most prominent 
component, but needs comparative studies to 
confirm formally the efficacy and the tolerance.
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with infliximab who developed antinuclear antibodies 
and antibodies against double-stranded DNA  (dsDNA) 
of IgG class increased significantly, respectively, from 
24% to 77% and from 2% to 67% after 30 weeks of treat-
ment in a study of 53 patients with RA.3 In some animal 
models, treatment with TNF-α delays the progression of 
lupus nephritis.6 7 On the contrary, an increased expres-
sion of TNF-α is detectable in renal biopsies of active 
lupus nephritis, as well as in refractory skin lesions from 
patients with subacute cutaneous lupus.8 9 Also, TNF-α 
induces damage on keratinocytes, which results in Ro 
autoantigen release.10

Blocking TNF-α could therefore be beneficial in 
selected patients with SLE with renal, skin or artic-
ular involvement. Currently, the experience of anti-
TNF-α in SLE is limited to small open-label trials and 
case reports, the majority using infliximab. Aringer et 
al have shown that short-term induction therapy with 
anti-TNF-α induced long-term improvement in six of 
nine patients with renal nephritis.11–13 However, the 
treatment also increased autoantibodies to nuclear 
antigens and phospholipids. Also, decrease in SLE 
Disease Activity Index  (SLEDAI) and glucocorticoid 
sparing effect were observed in patients treated with 
infliximab in a study including 27 patients with SLE.14 
Another study also showed clinical improvement in 
38/42  patients  with SLE with cardiopulmonary and/
or articular involvement.15 Nevertheless, for a majority 
of teams, anti-TNF-α treatments should not be used in 
routine clinical practice in SLE.

To date, there are no studies regarding the use 
of anti-TNF-α in patients with rhupus. Very limited 
evidence is available regarding the efficacy of ritux-
imab in lupus arthritis cases, including four open-label 
of rhupus series of less than 10 patients each,16–19 and a  
meta-analysis.20 Abatacept showed also some effi-
cacy in the treatment of three and six patients with 
rhupus.19 21 The post-hoc analysis of the negative phase 
III study of abatacept in SLE showed a significant effect 
in the subgroup of patients presenting with polysynovitis 
as the main manifestation.22

In this open-label study, we analysed the long-term effi-
cacy and the safety profile of anti-TNF-α treatment in 15 
patients with rhupus.

Patients and methods
Study design
We conducted an open, single-centre, open-label study 
from 2003 to September 2012. Patients were included 
if they had been diagnosed with (1) rhupus, defined 
as patients fulfilling the American College of Rheu-
matology (ACR)  criteria for both SLE (1997) and RA 
(1987)23 24; and had (2) an active disease, defined by 
Disease Activity Score 28 (DAS 28) >3.2 despite conven-
tional synthetic  disease-modifying anti-rheumatic drugs 
(DMARDs). Patients with active tuberculosis, hepa-
titis C or B virus, HIV, history of lymphoproliferative 

syndrome, history of malignant tumour, congestive heart 
failure (New York Heart Association class III or IV) and 
patients who had history of central nervous impairment 
were excluded. Informed consent was obtained from all 
patients.

Follow-up
After anti-TNF-α initiation, patients were monitored 
at months  3 (M3), 6 (M6), 12 (M12), 24 (M24) and 
60 (M60). At each visit, clinical examination, biological 
assessment, and an evaluation of the efficacy and the 
safety of the treatment were performed. SLE and RA 
disease activities were assessed using Safety of Estrogens 
in Lupus Erythematosus National Assessment-SLEDAI 
(SELENA-SLEDAI) and DAS 28 C  reactive protein.25 26 
Response to anti-TNF-α treatment was assessed by the DAS 
28, European League Against Rheumatism  (EULAR) 
response,27 and changes in the SLEDAI and in the gluco-
corticoid dose.14 28

Severe infections, cardiovascular events, neoplasia and 
lupus flares were recorded. Lupus flares were defined 
by a new renal, neuropsychiatric or cardiorespiratory 
involvement or an increase of  ≥3 points in SLEDAI.25 
Serious infections were defined by an infection requiring 
hospitalisation and/or intravenous antibiotic therapy or 
death attributable to the infection. Cardiovascular events 
were defined as acute coronary syndrome, symptomatic 
peripheral vascular disease, stroke and transient isch-
aemic attack.

Statistical analysis
Descriptive statistics used the median (range) for quan-
titative variables and the number (percentage) for qual-
itative ones.

Statistical analyses were performed using Bayesian 
methods. Beta mixed regressions were used to esti-
mate the evolution of DAS 28, SLEDAI and glucocorti-
coid dose. The correlation between patient values was 
handled through an unstructured covariance matrix of 
random effects.

Parameters 95% credibility intervals and posterior 
probabilities (Prob) were calculated. Non-informative 
priors were used. A result was considered significant 
when the posterior probability that there is a difference 
between two values was more than 97.5% (Prob >97.5%) 
or less than 2.5% (Prob <2.5%). The statistical analyses 
were performed using WinBUGS V.1.4 software.

Results
Patients’ characteristics
Fifteen patients were included (14 female). The median 
age was 52 years (range: 20–79). The median follow-up 
time before anti-TNF-α initiation was 12 years (range: 
4–35). The median number of ACR criteria for RA was 
6 (range: 4–7) and 5 (range: 4–6) for SLE. The detailed 
characteristics of the 15 patients treated by anti-TNF-α 
are shown in table 1.
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Table 1  Clinicobiological and radiological characteristics 
of patients with rhupus

n=15

Age (years), median (range) 52 (20–79)

Sex (female/male) 14/1

Age at onset of disease (years), median (range) 36 (11–64)

Onset disease, n (%) RA 6 (40%)

SLE 7 (47%)

Rhupus 2 (13%)

Interval between first symptom and rhupus 
diagnosis (years), median

3 (0–29)

SLE criteria

 � 1997 ACR criteria, median (range) 5 (4–6)

 � Malar rash, n (%) 8 (53%)

 � Discoid lupus, n (%) 2 (13%)

 � Photosensibility, n (%) 14 (93%)

 � Arthritis, n (%) 15 (100%)

 � Pericarditis or pleuritis, n (%) 2 (13%)

 � Renal, n (%) 1 (7%)

 � Neurological disorder, n (%) 0

 � Haematological, n (%) 13 (87%)

RA criteria

 � ACR criteria, median (range) 6 (4–7)

 � Morning stiffness (>60 min), n (%) 15 (100%)

 � Arthritis >3 joints, n (%) 15 (100%)

 � Arthritis of hands, n (%) 15 (100%)

 � Symmetrical arthritis, n (%) 15 (100%)

 � Rheumatoid nodules, n (%) 6 (40%)

 � RF, n (%)
 � �   Median (range),* (IU/mL)

10 (67%)
57.5 (17–244)

 � X-ray changes (erosions), n (%) 13 (87%)

Antibodies

 � Anti-CCP, n (%)
 �   �  Median (range),* (IU/mL)

9 (60%)
540 (167–1240)

 � Positive ANA, n (%) 15 (100%)

 � Anti-dsDNA, n (%)
 � �   Median (range),* (IU/mL)

10 (67%)
99.5 (51–289)

 � Anti-Ro/SSA, n (%) 3 (20%)

 � Anti-La/SSB, n (%) 1 (7%)

 � Anti-Sm, n (%) 1 (7%)

 � Anti-RNP, n (%) 2 (13%)

*Median rate and range are calculated for patients with detectable 
autoantibodies.
ACR, American College of Rheumatology; ANA, antinuclear antibodies; 
anti-dsDNA, anti-double stranded DNA antibodies; anti-RNP, 
antiribonucleoprotein antibodies; CCP, cyclic citrullinated peptides; 
n, number of patients; RA, rheumatoid arthritis; RF, rheumatoid 
factor; SLE, systemic lupus erythematosus; Sm, anti-Smith; SS, 
Sjögren’s syndrome.

Ten patients had significant antibodies to cardiolipin 
(>20 IgG Phospholipid Unit / IgM Phospholipid Unit) 
and/or anticoagulant circulating antibody and/or anti-
β2GP1, but none had antiphospholipid syndrome. 
Human leukocyte antigen (HLA) DRB1 genotype was 
DRB1*01 (n=3), DRB1*03 (n=3), DRB1*04 (n=6), 

DRB1*07 (n=4), DRB1*09 (n=2), DRB1*11 (n=2), 
DRB1*12 (n=1), DRB1*13 (n=2) and DRB1*15 (n=6).

All patients have been treated with methotrexate and 
14 with hydroxychloroquine. Patients have also received 
leflunomide (n=3), azathioprine (n=2), sulfasalazine 
(n=1) and ciclosporin (n=1) for articular and/or extra-ar-
ticular manifestations.

At baseline, none of the patients had active renal, 
neuropsychiatric or cardiorespiratory involvement. Two 
patients had active mucocutaneous involvements of SLE.

Disease activity and structural damage at baseline
At baseline, the median DAS 28 was 5.94 (range: 4.83–
8.09) and the SLEDAI was 6 (range: 4–8). The median 
swollen joint count was 9 (range: 4–28), and the median 
tender joint count was 12 (range:  6–28). The median 
visual analogue scale evaluated by the patient was 70/100 
(range:  45–70). The Sharp/van der Heijde score was 
available for 13 patients. X-rays of hands and feet showed 
joint space narrowing in 13/13 patients, and erosions in 
11/13. The erosion score was 10 (range: 0–135) and the 
narrowing/(sub)luxation score was 57 (range:  2–111). 
The median Sharp/van der Heijde score was  
69 (range: 2–246).

Use of treatments
At baseline 11 patients had methotrexate with a median 
dose of 15 mg per week (range: 7.5–17.5) and 8 had 
hydroxychloroquine. The  median prednisone dosage 
was 15 (range: 5–35) mg/day. Eleven patients had a pred-
nisone dosage ≥10 mg/day. No other synthetic DMARDs 
were used.

Twelve patients were treated with etanercept at 50 mg 
per week and three with adalimumab at 40 mg every  
2 weeks.

The median duration of anti-TNF-α treatment was  
52 months (range: 4–112), yielding a total treatment 
exposure of 66.8 patient-years. The median duration 
of treatment with etanercept was 62.5 months (range: 
6–112), that is, 56.1 patient-years, and with adalimumab it 
was 36.0 months (range: 4–52), that is, 10.7 patient-years.

Anti-TNF-α treatment was discontinued in one patient 
after 6 months because of primary inefficacy (figure 1). 
A second patient had a failure of etanercept treatment 
after 18 months and subsequently responded to adali-
mumab. None of the patients discontinued anti-TNF-α 
because of a lupus flare. Two patients who continued with 
anti-TNF-α treatment were followed up until 43 months 
(end of the study) and not evaluated at M60.

Response to anti-TNF-α treatment
Changes in DAS 28 and EULAR response
We observed a significant decrease of DAS 28 at M3, M6, 
M12, M24 and M60 compared with baseline (Prob >99.9% 
for all) (figure  2). According to the EULAR response 
criteria, all but two patients achieved a good or moderate 
response at M3 and M6. The detailed proportion of 
responders at each time-point is shown in figure 2.
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Figure 1  Follow-up and cause of anti-TNF-α 
discontinuation in 15 patients with rhupus. anti-TNF-α, 
antitumour necrosis factor alpha; ESR, erythrocyte 
sediment rate; M, month; n, number of patients. aExclusion 
criteria: discovery of an overlooked history of melanoma in 
the medical history. bTwo patients who continued with anti-
TNF-α had 43 months of follow-up at the end of the study 
and were not evaluated at M60.

Changes in SLEDAI
We observed a significant decrease of SELENA-SLEDAI 
at M3, M6, M12, M24 and M60 compared with baseline 
(Prob >99.9% for all) (figure 2). A decrease of SLEDAI ≥4 
was observed in seven patients at M3 and M6, and in nine 
patients at M12.

A modified SLEDAI (mSLEDAI) was calculated 
without taking into account the arthritis component 
of the SLEDAI. This modified score aimed to evaluate 
the evolution of the SLEDAI independent of the artic-
ular component. The median mSLEDAI significantly 
decreased from 2 at baseline to 0 at M12, M24 and M60 
months (Prob >97.5%, for all).

The two patients with cutaneous manifestations of SLE 
(malar rash and alopecia) had a clinical improvement.

Changes in associated treatments
We observed a significant decrease in prednisone dose 
at M3 (Prob 99.2%), and at M6, M12, M24 and  M60 
(Prob >99.9% for all) compared with baseline (figure 2). 
Two patients were able to discontinue glucocorticoids 
completely. The dose of methotrexate was stable for four 
patients, decreased in three patients, and decreased then 
increased in one patient. The data were not available for 
the last three patients. No synthetic DMARDs were intro-
duced during anti-TNF-α treatment.

Tolerance of anti-TNF-α treatment
Severe infection rate was 3.0 per 100 patient-years. One 
patient had a septic arthritis of the hip, with required 

hospitalisation, discontinuation of etanercept and 
treatment with antibiotics (figure 1). A second patient 
had a pneumonia at M87 and was treated by ceftriaxone 
and levofloxacin.

Regarding neoplasia, anti-TNF-α was  discontinued in 
one patient at M4 because of an overlooked history of 
melanoma. One patient developed a gastrointestinal 
stromal tumour at M57 and a clear cell renal cell carci-
noma 2 years after the discontinuation of anti-TNF-α.

Two patients with comorbidities developed cardiovas-
cular events. The first patient (with factor V Leiden muta-
tion, high blood pressure, dyslipidaemia and smoking at 
40 pack-years) had a myocardial infarction and symp-
tomatic peripheral vascular disease. The second patient 
with dyslipidaemia and smoking (40 pack-years) had a 
myocardial infarction without significant coronary artery 
disease.

One patient developed a hypersensitivity reaction 
leading to the discontinuation of etanercept. One patient 
had a non-lupus rash on the back and on the forearms in 
the first 3 months of treatment, which disappeared with 
topical glucocorticoid. One patient had an unexplained 
elevation of erythrocyte sedimentation rate.

No renal, neuropsychiatric or cardiovascular SLE flare 
and no increase of SLEDAI ≥3 were observed during the 
follow-up. No new antibodies to extractable nuclear anti-
gens or anti-dsDNA antibodies were detected during the 
follow-up. No death occurred.

Discussion
To the best of our knowledge, this is the first study 
focusing on the long-term efficacy and tolerance of anti-
TNF-α treatment in patients with rhupus.

We observed a significant decrease in the DAS 28 and 
SLEDAI, as well as in the median dose of glucocorticoids. 
Further, no lupus flares occurred during the follow-up. 
The tolerance profile was acceptable, with a severe infec-
tion rate of 3.0 per 100 patient-years.

Anti-TNF-α treatment resulted in an improvement of 
articular symptoms with a significant decrease of DAS 28 
score. The SLEDAI decreased after 3 months of therapy 
and this decrease was sustained during the follow-up. 
Interestingly, this score also decreased without taking 
into account the arthritis component of the SLEDAI, 
suggesting that anti-TNF-α also improved non-articular 
features of lupus in the present study. We also observed a 
significant decrease in the dose of glucocorticoids.

The main concern regarding the use of anti-TNF-α 
therapies in SLE has been related to the potential devel-
opment of autoantibodies.3 4 In our study, no lupus 
flare was observed during the long-term follow-up. HLA 
DR3/4 alleles are associated with high TNF-α response 
and these haplotypes were observed, respectively, in 
three and six patients.29 The tolerance of anti-TNF-α 
treatment was acceptable. The rate of serious infection 
was 3.0 per 100 patient-years, which is close to 2.9 per 
100 patient-years over 5 years in the Dutch Rheumatoid 
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Figure 2  Changes over time in DAS 28 (A), SLEDAI (B), glucocorticoid dose (C) and EULAR response (D) in patients with 
rhupus treated by anti-TNF-α. Box plot (median, quartile, minimum and maximum). Median value is indicated above the box 
plot. *Significant result (Prob >97.5%) in Bayesian method, compared with baseline (M0). anti-TNF-α, antitumour necrosis 
factor alpha; DAS 28, Disease Activity Score 28; EULAR, European League Against Rheumatism; M, month; n, number of 
patients. N§, number of available data; SLEDAI, Systemic Lupus Erythematosus Disease Activity Index.

Arthritis Monitoring and 5.3 per 100 patient-years in the 
British cohort.30 31

Among the limitations of the study are its limited 
sample size and its non-blinded design due to the low 
prevalence of rhupus disease.32 Rare adverse events may 
not have been identified in this small population and 
severe infections hospitalised in other centres may not 
have been captured. However the sample size is larger 
than the other open-label studies on rhupus.16–19 21 The 
characteristics of our group of patients with rhupus are 
similar to those of a cohort of 56  patients  with rhupus 
from China in terms of demographic characteristics and 
articular involvement.33 Extra-articular involvements were 
different with more mucocutaneous symptoms, less renal 
involvement and less positivity for extractable nuclear 
antigens, which may explain the absence of renal or 
systemic flare in our study. Our data are limited to patients 
with rhupus in which arthritis is the most prominent 
component and cannot be generalised to patients with 
acute renal or cerebral involvements. The long follow-up 
provides original data regarding the efficacy and toler-
ance of anti-TNF-α in this disease. No control group was 
available in our study, but the efficacy of anti-TNF-α was 

similar to rituximab and abatacept in decreasing DAS 28 
in five open-label studies (table 2). DAS 28 was decreased 
from 5.7 to 3.0 at 6 months in a monocentric study of 
nine patients with rhupus in Mexico,16 from 5.2 to 3.4 
at 6 months in five patients with rhupus in Portugal,17 
from 6.0 to 4.0 at 6 months in six patients in Italy and 
from 4.9 to 1.6 in three patients.18 19 Abatacept was used 
in six Japanese patients with rhupus in whom the Clinical 
Disease Activity Index significantly decreased between 
baseline and 12 weeks, and all patients achieved a good 
or moderate response according to the EULAR response 
criteria.21 The DAS 28 decreased from 6.2 to 3.6 in three 
other patients treated by abatacept.19 Regarding toler-
ance with rituximab, one severe and nine non-serious 
infectious events have occurred in six patients in the first 
study in 24 months’ follow-up,16 and other adverse events 
are related to perfusion. In our study, adverse events were 
recorded during the 5-year follow-up and cardiovascular 
events occurred in high-risk patients with several comor-
bidities. We acknowledge that due to the limited sample 
size, our findings may not be fully generalised to any 
patients with rhupus.
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Belimumab, a human monoclonal antibody against B 
lymphocyte stimulator, was approved by the Food and 
Drug Administration as an SLE treatment.34 The pooled 
analysis of the two phase III trials of belimumab showed 
the best results for patients with musculoskeletal and 
mucocutaneous involvement and may therefore be inter-
esting in rhupus.35 Iaccarino et al36 showed in 64 patients 
with SLE treated with belimumab that patients with poly-
arthritis had a significant decrease of DAS 28, but this 
improvement was due to patients with classical lupus 
polyarthritis and not in those with rheumatoid-like poly-
arthritis. Belimumab therefore needs to be evaluated in 
rhupus.

Conclusion
Overall, our open-label pilot study suggests that anti-
TNF-α treatment has a favourable efficacy, a decrease in 
the median dose of glucocorticoids and an acceptable 
tolerance profile in patients with rhupus with refractive 
arthritis. Therefore, anti-TNF-α treatments could be an 
alternative strategy to rituximab in rhupus cases in which 
arthritis is the most prominent component. Further long-
term evaluation and comparative studies are still needed 
to confirm the favourable benefit/risk ratio of anti-TNF-α 
therapy in rhupus.
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