
Autologous stem cell transplantation leads to
a change in proinflammatory plasma cytokine
profile of patients with juvenile
dermatomyositis correlating with disease
activity

Juvenile dermatomyositis ( JDM) is a rare autoimmune disorder,
affecting mainly muscles and skin. The mainstay of treatment is
high dose corticosteroids, combined with other immunosuppres-
sive drugs.1 In about 30% of patients, the disease cannot be
controlled despite multiple treatment interventions. Autologous
stem cell transplantation (aSCT) has been reported as a last
resort treatment in refractory patients with autoimmune

Table 1 Clinical characteristics of patients with JDM

Patient 1 Patient 2 Patient 3

Age at diagnoses (years) 13.5 6.8 8.8

Age of aSCT (years) 16.3 7.8 16.6

Gender F F F

Duration of disease to aSCT (years) 2.8 1 7.8

Follow-up after aSCT (years) 7 6 3

CMAS score (0–52), before aSCT (lowest measured) 13 (5) 11.5 (4) 38 (25)

MMT8 score (0–80), before aSCT or modified conditioning 36 19 52

PhyGloVAS score (0–100), before/after aSCT 40/10* 40/0 40/10

Major organ involvement Absent Absent Absent

Autoantibodies before aSCT†

ANA + + +

anti-SSA-52, anti-SSA-60, anti-SS-B, anti-Sm, anti-nRNP/Sm, anti-AMA-M2, anti-Centromere-B, anti-dsDNA
Lineblot, anti-Histones, anti-Jo-1, anti-Nucleosomes, anti-PM-Scl, anti-Ribosomal-P, anti-Scl-70

– – –

Autoantibodies after aSCT

ANA Weakly positive Weakly positive +

anti-SSA-52, anti-SSA-60, anti-SS-B, anti-Sm, anti-nRNP/Sm, anti-AMA-M2, anti-Centromere-B, anti-dsDNA Lineblot,
anti-Histones, anti-Jo-1, anti-Nucleosomes, anti-PM-Scl, anti-Ribosomal-P, anti-Scl-70

− − −

Medication used before aSCT

Prednisone (high dose) Received Received Received

Methylprednisone (repeated pulses) Not received Received Received

Methotrexate Received Received Received

Ciclosporin A Received Not received Received

Rituximab Received Received Received

IVIG Received Received Received

Tacrolimus Not received Received Received

Mycofenolate mofetil Not received Not received Received

Hydroxychloroquine Not received Not received Received

Mesenchymal stem cell infusion Received Not received Not received

Muscle enzymes: 2 weeks before aSCT

CK (U/L) 54 73 100

AST (IU/L) 33 34 43

ALT (IU/L) 22 17 28

LDH (IU/L) 229 359 513

Inflammation markers: 2 weeks before aSCT

CRP (mg/L) 0.06 16 <2

ESR (mm/h) Not done 38 26

Stem cell mobilisation

Cyclophosphamide Received Received Received

G-CSF (Filgrastim) for 5 days

Conditioning

Cyclophosphamide (Endoxan) Received Received Received

Fludarabin Received Received Received

ATG Received Received Received

Stem cell transplantation

CD3/CD19 depletion Done Done Not done

CD34+ selection Not done Not done Done

Side effects of stem cell transplantation: short-term effects as severe infections and organ toxicity related to
chemotherapy, long-term effects as malignancies or secondary autoimmunity

Autoimmune thyroiditis None None

Current immunosuppressive treatment None None None

*PhyGloVAS increased in this patient due to fatigue related to an autoimmune thyroiditis, MRI did not show any sign for myositis.
†Weakly positive: 1/40–1/100, positive 1/100–1/1000 serum dilution.
ALT, alanine transaminase; ANA, anti-nuclear antibodies; aSCT, autologous stem cell transplantation; AST, aspartate transaminase; CK, creatine kinase; CMAS, Childhood Myositis Assessment
Scale; CRP, C reactive protein; ESR, erythrocyte sedimentation rate; G-CSF granulocyte colony stimulating factor; IVIG, intravenous immunoglobulins; JDM, juvenile dermatomyositis;
LDH, lactate dehydrogenase; MMT, manual muscle testing; PhyGloVas, physician’s global assessment of the patient’s overall disease activity on a 100 mm visual analogue scale (0–100).
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diseases.2 The main hypothesis for the underlying immuno-
logical mechanism is that aSCT resets the immune system and
restores immune tolerance following profound lymphodepletion
and immune suppression.3

Here, we report three patients with refractory JDM that
received aSCT (Clinical information, table 1). A short-term
follow-up with detailed clinical information (including imaging
before and after aSCT, and immune reconstitution after aSCT)
of two patients describing complete remission was reported pre-
viously.4 The current follow-up of these patients is more than
5 years showing sustained remission. A third patient (#3) has a
follow-up of nearly 3 years. Indication of aSCT for patient 3

was refractory muscle and skin inflammation comparable to the
other two patients. Whole body MRI prior to aSCT confirmed
active myositis. As muscle tests improved substantially after
aSCT, MRI was not repeated post aSCT in this patient. Immune
reconstitution was similar to those published.4 In patient 3 myo-
sitis is controlled and the patient is without systemic treatment
at the time of publication. However, skin disease persists includ-
ing calcinosis and contractures. Interestingly, autoantibody levels
decreased in those patients with excellent response to aSCT
(patients 1 and 2), but remained stable for patient 3 (table 1).

We have recently reported a typical proinflammatory protein
plasma profile in patients with active JDM with three markers

Figure 1 Protein levels and clinical scores over time in aSCT treated patients with juvenile dermatomyositis. (A) Levels of TNFR2, CXCL-10 and
Gal-9 measured in serum (Patient 1) or plasma (Patients 2 and 3) by multiplex immunoassay as described previously.5 In the same paper, cut-off
levels for plasma values are described, cut-off values for serum are not yet described, but remission values were compared with those found in
healthy adults (unpublished results). Evolution of protein profile over time shows decrease of all markers in patient 1, decrease of Gal-9 and CXCL10
in patient 2 and persisting high levels of Gal-9 and CXCL10 in patient 3. (B) Clinical scores and CK plasma levels. For patient 2, levels at 22 months
after aSCT are comparable to those in patients in remission as described earlier.5 CMAS, Childhood Myositis Assessment Scale; MMT, manual
muscle testing; PhyGloVAS, physician’s global assessment of the patient’s overall disease activity on a 100 mm visual analogue scale; CK, creatine
kinase; Gal-9, Galectin-9; aSCT, autologous stem cell transplantation.
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being highly correlated to disease activity: CXCL10, TNFR2
and Galectin-9.5 We measured these proteins before and at dif-
ferent time points after aSCT to determine kinetics and correl-
ation to disease activity in the context of this intervention.
Values of creatine kinase were not elevated in the weeks before
aSCT and did not change after, indicating low correlation with
actual disease activity. CXCL10, TNFR2 and Galectin-9 were
elevated in the patients prior to the conditioning regimen, irre-
spective of maintenance treatment (figure 1A). After aSCT,
these three markers decreased over time in patients 1 and 2
with the most pronounced reduction in levels of Galectin-9 and
CXCL10. These levels remained low, even after full reconstitu-
tion of the immune system. In parallel, clinical scores improved
over time as shown in figure 1B. Pre-existent severe calcinosis
disappeared completely in patient 2 after aSCT4 but is still per-
sisting in patient 3. Importantly, only in this patient, CXCL10
and Galectin-9 levels remained elevated after aSCT.

In contrast to TNFR2, CXCL-10 and Galectin-9 are pro-
duced by immune and non-immune cells under inflammatory
conditions.6–9 As circulating immune cells are largely depleted
during aSCT, our data suggest that CXCL10 and Galectin-9 are
mainly produced by tissue cells or tissue infiltrating cells.
Therefore, even during profound immunosuppression these
markers may reveal ongoing disease activity in the tissues. This
is also supported by the observation that CXCL10 and
Galectin-9 levels dropped very gradually following aSCT in
patients 1 and 2 and mirrored clinical disease improvement.

In conclusion these data demonstrate that aSCT can induce
prolonged drug-free disease remission in refractory patients
with JDM with regards to the myositis. Furthermore, we show
that the proinflammatory signature as measured by TNFR2,
CXCL-10 and Galectin-9 leads to a differentiated response after
aSCT, with a marked decrease in the two patients with inactive
disease but persistent elevation in a patient with skin involve-
ment. Further studies are needed to determine the immuno-
pathogenic role of these proteins in JDM.
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Antibodies to domain I of β-2-glycoprotein
I and IgA antiphospholipid antibodies in
patients with ‘seronegative’ antiphospholipid
syndrome

The standard serological tests included in the classification cri-
teria1 for antiphospholipid syndrome (APS) are those to detect
immunoglobulin G (IgG) and IgM antibodies to cardiolipin
(aCL) or β-2-glycoprotein I (anti-β2GPI) and the lupus anti-
coagulant. It is increasingly recognised, however, that some
patients have typical thrombotic and non-thrombotic features of
APS but test repeatedly negative in these routinely used assays. It
has been suggested that these patients have the so-called sero-
negative APS (SN-APS).2 In a retrospective study, there were no
significant differences in clinical manifestations between 87
patients with seropositive APS and 67 with SN-APS.3 Several
authors have suggested that in these ‘seronegative’ patients,
clinically relevant antibodies can be detected by looking for dif-
ferent isotypes, particularly IgA2 and/or different antigen specifi-
city4 or by using different techniques4 5 than those of the routine
assays. In a recent paper, 79% of 24 patients with SN-APS had
serum antibodies detectable by such strategies.5 There is consid-
erable evidence that IgA antiphospholipid antibody tests may be
a useful diagnostic tool in APS.6 Antibodies to domain I (DI) of
β2GPI have attracted particular interest as they are strongly
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