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Systemic sclerosis (SSc) can be a devastating disease
with lethal complications such as interstitial lung dis-
ease (ILD). Therapeutic strategies include cyclopho-
sphamide but patients are frequently refractory even
to this aggressive immunosuppressant. Lafyatis et al
published a 6-month open observational study of 15
patients with diffuse scleroderma receiving one course
of rituximab (2 � 1 g within 2 weeks) (1, 2). They
found no significant clinical improvement in the extent
of thickened skin and no significant benefit in pulmon-
ary functional tests. Daoussis et al published a 1-year
randomized controlled trial, in which eight scleroderma
patients improved on skin fibrosis and pulmonary func-
tion (2, 3). This success was prolonged in an open
2-year observation of patients receiving four weekly

pulses of 375 mg/m2 rituximab after 6, 12, and 18
months (2, 4).

We report here a significant benefit with a different
dosing regimen in a small open series of scleroderma
patients with ILD.

Five consecutive patients with anti-topoisomerase I
(Scl-70)-positive diffuse scleroderma and ILD failed to
respond to conventional therapy with intravenous cyclo-
phosphamide. Demographic data and patients’ character-
istics are shown in a Table (attached as supplementary
material). All five patients received 500 mg rituximab on
day 0 and day 14 every 3 months for a period of 1 year.
Changes in the modified Rodnan skin score (mRSS) and
diffusion lung capacity of carbon monoxide (DLCO) are
shown in Figure 1.
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A. Modified Rodnan Skin Score (mRSS) in five scleroderma patients 

SP
BM
EB
BC
ZS

35

30

25

20

15

10

5

0
Baseline 3 mo 6 mo 9 mo 12 mo

B. Diffusing lung capacity of carbon monoxide % (DLCO) in five
     scleroderma patients
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C. Forced Vital capacity (FVC) % of five scleroderma patients
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Figure 1. Changes in (A) the modified Rodnan skin score (mRSS), (B) the
diffusing capacity of the lung for carbon monoxide (DLCO), and (C)
forced vital capacity (FVC) measurements in all five scleroderma patients
(SP, BM, EB, BC, and ZS) treated with rituximab at 0, 3, 6, and 12months.
Changes in mRSS and DLCO are shown as percentages for up to 12
months of treatment with rituximab. There was a significant decrease
(mean � SD) in mRSS in all five patients (26.5 � 8.3% vs. 11.8 �
2.9%, p < 0.001). DLCO improved after the therapy with rituximab in
all patients (48.5 � 6.7% vs. 66.0 � 4.0%, p < 0.001). FVC improved
significantly after 6 months (72� 5.2% vs. 82� 5.9%, p < 0.008) and 12
months (72 � 5.2% vs. 89 � 3.2%, p < 0.004).
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In three patients descriptive quantitation of the extent
of lung fibrosis by our radiologist (AL) was available.
This decreased substantially as shown in Figure 2
(attached as supplementary material). Moreover, in all
five patients digital ulcerations healed and the severity
ofRaynaud’s phenomenon andvascular pain decreased. The
number of capillary bleeds andmegacapillaries decreased as
shown by capillary microscopy. The B-lymphocyte count
decreased, as expected, in all patients after rituximab treat-
ment, while there was no change in the concentration of
serum immunoglobulins, autoantibody titres, or C-reactive
protein (CRP) levels (5).
Our clinical experience matches the observations that

rituximab may be a promising drug to control the progres-
sion of lung involvement in SSc (1–7).
The issue of dosing of rituximab in scleroderma needs

to be examined in longitudinal and controlled studies. In
rheumatoid arthritis, a meta-analysis showed no signifi-
cant difference in outcome regarding the used dosage of
rituximab (2). The common single application of gluco-
corticoids prior to rituximab infusion does not seem to
be of relevance for our patient outcomes because similar
amounts of glucocorticoids had also been administered
during previous cyclophosphamide treatment in all five
cases.
In summary, we demonstrate in an uncontrolled series

of five patients that rituximab was able to improve skin
thickness and lung function in severe progressive SSc
refractory to immunosuppressive therapy with cyclopho-
sphamide. It seems appropriate to test the effect of
dosage, co-medication, and the time course of rituximab
application in controlled and longitudinal studies.
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Supporting Information

Additional Supporting Information may be found in the online version of this article.

Table 1: Demographic data of the five diffuse scleroderma patients treated with rituximab
Figure 2: High resolution computed tomography (HRCT) of the lung in patients with scleroderma
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