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ABSTRACT
Arthritis is one of the main manifestations of mixed
connective tissue disease (MCTD) and overlap
syndrome in children and can be responsible for
functional disability. We report on 2 children with
arthritis that were dramatically improved by a treatment
with interleukin-6 (IL-6) blockers in the context of
connective tissue disease. However, in both cases,
other systemic autoimmune symptoms were not
modified by the treatment and autoantibodies tend to
increase, suggesting a differential effect of IL-6
inhibition on articular inflammation and systemic
autoimmunity.

INTRODUCTION
Interleukin-6 (IL-6) blockers have been
reported effective in polyarticular and systemic
juvenile idiopathic arthritis ( JIA).1 2 To date,
this treatment has not been reported in
paediatric-onset
systemic
autoimmunity.
Paediatric-onset mixed connective tissue
disease (pMCTD) is a rare autoimmune condition with overlapping features of systemic
lupus erythematosus (SLE), systemic sclerosis
and polymyositis/dermatomyositis.3–5 The
most common manifestations of MCTD in
children are Raynaud’s phenomenon and
polyarthritis, in association to anti-Smith/RNP
autoantibodies.6 Interestingly, antibodies to
ribonucleoprotein (RNP) positivity are also
predictive for arthritis in juvenile SLE and a
large number of patients with MCTD fulﬁl the
diagnosis criteria for SLE over time.7 The treatment is challenging and relies on non-steroidal
anti-inﬂammatory
drugs,
corticosteroids
(CTC), immunosuppressive and/or hydroxychloroquine (HCQ).8 Here, we report on two
children with pMCTD with refractory arthritis
who were successfully treated with tocilizumab
(TCZ). However, TCZ was ineffective on systemic symptoms in both patients.

Key messages
What is already known about this subject?
▸ In mice, IL-6 controlled induced activation of T
and B cells and lupus-like autoimmune reaction
in various genetic background. Targeting IL-6 in
human systemic autoimmunity has shown
contradictory results in few case reports.
What does this study add?
▸ Here we report on the dual effect of tocilizumab
on systemic symptoms in the context of pediatric-onset mixed connectivitis. Refractory arthritis
was very sensitive to IL-6 blockade, while the
other lupus-like systemic symptoms were not
modified and even possibly increased.
How might this impact on clinical practice?
▸ In the context of systemic autoimmunity, treating arthritis is sometimes challenging. Il-6
blockers may represent a promising option but a
cautious follow-up of other systemic manifestations and autoantibodies is mandatory.

CASE REPORTS
A 7-year-old girl (patient 1) was diagnosed for
rheumatoid factor-negative polyarticular JIA
(according to the International League against
Rheumatism criteria) and maintained under
remission with methotrexate (MTX) and etanercept. At the age of 15 years, she presented
with a polyarticular relapse concomitant with
the appearance of Raynaud’s phenomenon
and puffy hands (ﬁgure 1A). She fulﬁlled the
Kasukawa criteria for MCTD diagnosis with
consistent laboratory examinations (table 1).
Since the major symptoms were non-erosive
polyarthritis and swollen hands (ﬁgure 1B)
and in the context of positive autoantibodies,
TCZ (8 mg/kg/4 weeks) was initiated and etanercept was discontinued. Articular outcome
was quickly favourable with a complete remission after the ﬁfth infusion (ﬁgure 1C). Under
TCZ, antiglobulin test and cryoglobulinemia
became positive and the level of double-
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Figure 1 Hand arthritis and swollen hands. (A) Polyarticular relapse, aspect of puffy hands, wedged ring because arthritis/
oedema. (B) X-ray of the hands: no articular erosions. (C) After fifth tocilizumab infusion, reduction of oedema and arthritis, ring
can be removed and interchanged.

stranded DNA (dsDNA) autoantibodies was raised (table
1). Her treatment also included low-dose stable steroids
and HCQ.
A 12-year-old girl (patient 2) diagnosed for a juvenile
dermatomyositis was successfully treated with steroids and
MTX. She relapsed 2 years later with spreading symptoms
including Raynaud’s phenomenon, sclerodactyly, hepatitis
and polyarthritis, followed 1 year later by Sicca syndrome
with positive autoantibodies (table 1), overlap syndrome
was considered. Several drug regimens were subsequently
introduced but remained ineffective on polyarthritis. A
treatment with TCZ (8 mg/kg for 4 weeks) together with
MTX was initiated at the age of 17 years, due to a new joint
relapse. This treatment was shortly effective on joint manifestations and CTC were signiﬁcantly tapered (5 mg/day).
Other manifestations such as Raynaud’s phenomenon and
intermittent liver cytolysis remained unmodiﬁed (table 1).

DISCUSSION
TCZ is a humanised monoclonal antibody that targets
the IL-6 receptor (IL-6R). It is approved in the treatment of polyarticular or systemic-onset JIA in Europe
and North America and has been approved for
Castleman’s disease in Japan.4 5 In JIA there is a positive
correlation between circulating IL-6 levels and the severity of joint damage.5 Patient 1 had fulﬁlled the diagnostic criteria for MCTD. Patient 2 had an overlap
syndrome encompassing juvenile dermatomyositis,
2

systemic sclerosis and SLE. In both cases, TCZ was effective in the treatment of arthritis. In contrast, TCZ has
been reported with contradictory results in adult-onset
SLE with single case reports displaying either improvement or ﬂare under treatment.9 10 Interestingly, arthritis
seems highly sensitive to IL-6 blockers in this context
while systemic symptoms seem less sensitive to TCZ. In a
small open study of TCZ in adult-onset SLE, patients
presented with leucopenia and a decrease of complement fraction.11 Here, our patients maintained or developed autoantibodies under treatment suggesting that
IL-6 blockers are not efﬁcient on such systemic manifestations. In patient 1 systemic autoantibodies increased
under TCZ treatment with a higher anti-dsDNA antibodies level, an effect that has been already reported
with tumour necrosis factor inhibitors.12 For patient 2,
TCZ had no effect on extra-articular manifestations such
as hepatitis. These observations are intriguing and
suggest that in the context of pMCTD, IL-6 might be
beneﬁcial to prevent systemic autoimmunity. Although
most soluble cytokine receptors are antagonists and
compete with their membrane-associated counterparts
for the soluble ligand, soluble IL-6Rs are capable to
transmit signals by interacting with the ubiquitously
expressed membrane-bound β-receptor glycoprotein
(gp) gp130 on IL-6R negative cells. This latter interaction is called alternative, and in this situation IL-6/
IL-6R complex have been shown to play protective function, especially in some cases of acute crescentic
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Table 1 Clinical and laboratory features of patients before and after TCZ

TCZ treatment

M6

M12

TCZ, steroids (low dose at
5 mg/day),
hydroxycholoroquine

M0 (previous treatment)
NSAID, steroids,
methotrexate,
hydroxychloroquine,
mycophenolate
mofetil, etanercept

TCZ, steroids (low
dose at 5 mg/day),
hydroxychloroquin,
methotrexate

15
20
+

16
0
+

17
0
+

15
14
+

15
1
+

16
0
+

129
5.04
2.36
369

115
3.14
1.35
290

119
2.3
1.15
229

125
6.17
1.79
400

116
7.5
2.3
394

135
7.17
1.51
262

36.2
31
13

<0.2
24
17

<0.2
28
25

18.6
101
88
1292

<0.2
145
326
98

<0.2
<40
<40
80

1/1600
30
−
>8
−

1/1280
85
−
4
+ (type III)

1/1280
>97
−

1/1600
7.4
>2
>2
−

1/1280
7.1
>2
>2
−

1/1280
7
3.7
>8
−

+ (type III)

M6

M12

*The clinical (3-variable) cJADAS: inactive disease <1, low disease activity <2.5, moderate disease activity 2.51–8.5, high disease activity >8.5.
Ab, antibody; ALAT, alanine aminotransferase; ANA, antinuclear antibody; ASAT, aspartate aminotransferase; cJADAS,clinical (3-variable) Juvenile Arthritis Disease Activity Score; CK, creatine
kinase; CRP, C reactive protein, ds, double-stranded; Hb, haemoglobin; NSAID, non-steroidal anti-inflammatory drugs; RIA, radioimmunoassay; SSA, anti-Sjögren’s-syndrome-related antigen A;
TCZ, tocilizumab; Anti-U1 RNP, Anti-U1 small nuclear ribonucleoprotein; WCC, white cell count.
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Age (years)
Joint manifestation (cJADAS)*
Raynaud’s phenomenon
Haematology
Hb (g/L)
WCC (g/L)
Lymphocytes (g/L)
Platelet
Biochemistry
CRP (<5 mg/L)
ASAT (<40 U/L)
ALAT (<40 U/L)
CK (<200 U/L)
Immunology
ANA
dsDNA Ab RIA (Farr assay >7 UI/mL)
Anti-SSA 60 kDa
Anti-U1RNP
Cryoglobulinaemia

M0 (previous treatment)
NSAID, steroids,
methotrexate,
hydroxychloroquine,
etanercept,
adalimumab
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glomerulonephritis.13 14 One can speculate that this
alternative pathway of cell activation can be beneﬁcial in
the context of systemic autoimmunity and that IL-6
inhibition alleviates part of this protective action.
However, articular involvement was dramatically
improved by TCZ illustrating that IL-6 might play a differential role in local inﬂammation and autoimmunity.
These two observations suggest that TCZ may be
effective to treat joint manifestations in the context of
MCTD/overlap syndrome but systemic autoimmunity
does not seem to be prevented. DsDNA antibodies may
appear or increase over time and a cautious follow-up of
autoantibodies and autoimmune manifestations is mandatory in the setting of TCZ treatment in systemic autoimmune diseases.
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