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Summary
Background Dermatomyositis (DM) is a rare autoimmune disease characterized by skin involvement, with or without
proximal muscle weakness. Recently, following the ProDERM study, intravenous immunoglobulin (IVIg) was
approved for treatment of DM. Until ProDERM evidence from large, placebo-controlled studies supporting its use for
dermatological symptoms, was lacking. Here we present efficacy data from ProDERM of IVIg versus placebo for
treatment of the cutaneous aspect of DM.

Methods ProDERM was a double-blind, randomized, multicenter, Phase 3 study. In the First Period (Weeks 0–16),
adults with active DM received 2.0 g/kg IVIg (Octagam 10%; Octapharma AG) or placebo every 4 weeks. In the open-
label Extension Period (Weeks 16–40), all patients received IVIg for 6 additional cycles. Cutaneous disease was
assessed using measures including modified cutaneous DM disease area and severity index activity (CDASI-A)
and damage (CDASI-D) scores, and myositis disease activity assessment tool (MDAAT) including visual analogue
scale (VAS). This trial is registered with ClinicalTrials.gov, NCT02728752.

Findings The study took place from February 2017 to November 2019. 95 patients received IVIg (N = 47) or placebo
(N = 48) in the First Period. Together, 664 IVIg infusion cycles were administered (median dose, 2.0 g/kg). At Week
16, mean CDASI-A change from baseline was −9.36 (95% CI: −12.52, −6.19) in the IVIg group versus −1.16 (−3.32,
0.99) in placebo group (p < 0.0001). At the end of the Extension Period, mean changes from baseline were −10.44
(95% CI: −13.94, −6.94) and −10.03 (−13.12, −6.94), respectively. Similar changes were seen for CDASI-D and
VAS of MDAAT. These observations were seen regardless of baseline disease severity.

Interpretation ProDERM is the first large prospective, randomized trial to demonstrate the efficacy of IVIg to improve
the cutaneous manifestations of DM. IVIg treatment significantly improved dermatological symptoms in patients
with DM, regardless of disease severity before treatment, suggesting that IVIg is effective for even the most severe
cutaneous DM.

Funding This study was sponsored by Octapharma Pharmazeutika Produktionsges m.b.H.
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Research in context

Evidence before this study
PubMed was searched for articles published in any language
from database conception until the present date (March 09,
2023), using the search terms “("dermatomyositis") AND
("intravenous immunoglobulin" OR "immune globulin") AND
("dermatological" OR "cutaneous") NOT ("editorial" OR
"review" OR "survey")”. A total of 25 articles were retrieved.
The articles included one open label study, two retrospective
studies and six case reports that studied the use of
intravenous immunoglobulin (IVIg) to treat the cutaneous
aspect of dermatomyositis (DM). Only one randomized,
controlled trial was identified: the ProDERM study. This report
focused on the efficacy of IVIg for treatment of muscle
weakness, with cutaneous disease activity assessed as a
secondary endpoint using the Cutaneous Dermatomyositis
Disease Area and Severity Index (CDASI). No other large,
prospective, randomized studies were identified that
investigated the efficacy of IVIg for treatment of the
cutaneous aspects of DM.

Added value of this study
This study is an in-depth analysis of data from the ProDERM
study regarding the efficacy of IVIg in treating the cutaneous

aspect of DM, assessed using multiple dermatological disease
assessment tools. These results demonstrate that IVIg
treatment significantly improved the cutaneous
manifestations of DM. Moreover, when patients were
analyzed according to cutaneous disease severity at baseline,
IVIg treatment significantly improved cutaneous symptoms
for patients with any disease severity prior to treatment. After
Week 28, more than 70% of patients experienced
improvement of cutaneous symptoms above a threshold that
is associated with a meaningful change in quality of life.

Implications of all the available evidence
This is the first large, randomized study to demonstrate that
IVIg is efficacious for treatment of the cutaneous aspect of
DM. Other therapeutics currently used to treat the
dermatological symptoms of DM are associated with
significant side effects and the cutaneous symptoms of DM
often do not respond well to therapy. ProDERM study
provides evidence to support the use of IVIg for the cutaneous
aspect of DM and will allow physicians and patients to make
an informed decision regarding its use in this setting.
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Introduction
Dermatomyositis (DM) is a rare chronic, systemic
autoimmune disease characterized by skin involvement,
with or without progressive symmetric, proximal mus-
cle weakness.1 Dermatological symptoms are character-
ized by heliotrope rash (an erythematous eruption of the
periorbital region) and Gottron’s sign (erythema over
joints) or papules (raised erythematous papules over
joints).2 In addition, shawl sign, V neck, periungual
changes, mechanic’s hands, poikiloderma, and calci-
nosis are also common.3

Several therapeutics are currently available for treat-
ment of the dermatological aspect of DM, including sun
protection, topical glucocorticoids, topical calcineurin
inhibitors, antimalarial agents, immunosuppressants
such as methotrexate, azathioprine or mycophenolate
mofetil, oral glucocorticoids, and Janus kinase in-
hibitors. However, these drugs are often associated with
significant side effects2 and the cutaneous symptoms of
DM often do not respond as well to therapy as other
symptoms.4

Intravenous immunoglobulin (IVIg) is a highly pu-
rified liquid immunoglobulin G concentrate prepared
from human plasma that is widely used in the treatment
of autoimmune and inflammatory disorders.5,6 IVIg has
been used off-label for more severe and refractory
cutaneous manifestations of DM, with some studies7,8

and guidelines9,10 supporting its use. A double-blind,
placebo-controlled study of 15 adult patients showed
improvements in muscle strength and neuromuscular
and cutaneous symptoms in patients with refractory
dermatomyositis following high-dose intravenous
immunoglobulin treatment.7 However, good quality ev-
idence from large, placebo-controlled studies to support
the use of IVIg in DM, especially for dermatological
symptoms, was lacking.

The randomized, placebo controlled ProDERM study
recently evaluated efficacy, safety and tolerability of IVIg
in adult patients with DM.11,12 The primary endpoint of
the study was the proportion of responders in total
improvement score (TIS),13 a validated myositis
response criteria for adult DM and polymyositis pa-
tients, in those who received IVIg versus placebo. The
results of the ProDERM study led to approval of IVIg
(Octagam® 10%) for treatment of DM in the United
States, most European countries, and Canada.14–16

To effectively monitor, treat, and perform clinical
trials focused on treating the dermatological aspects of
DM, it is important to have standardized tools,9 of which
several are currently available. The modified cutaneous
DM disease area and severity index (CDASI) comprises
three activity measures: erythema, scale, and erosion/
ulceration, plus two damage measures: poikiloderma
and calcinosis, which are each assessed at 15 anatomical
locations. In addition, Gottron’s signs or papules, peri-
ungual changes, and alopecia are included in the CDASI
activity (CDASI-A) and/or damage (CDASI-D) scores.
Another tool, the myositis disease activity assessment
tool (MDAAT) consists of a myositis disease activity
(MYOACT) assessment visual analogue scale (VAS),
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performed alongside a myositis intention-to-treat activ-
ity index (MITAX),17 whereby individual activities are
scored 0–4 for each assessment. The MDAAT assesses
multiple organs, including the skin.

Objectives of this analysis were to determine the ef-
ficacy of IVIg versus placebo on the treatment of the
dermatological aspect of DM. Here, we present data
from the ProDERM study on cutaneous symptoms us-
ing multiple assessment tools, including CDASI and the
cutaneous element of MDAAT.
Methods
Study design
Details of the ProDERM study (NCT02728752) protocol
and design have been published previously.11,12 In
summary, the study was a multicenter, prospective,
randomized, placebo-controlled, double-blind, parallel-
group, Phase 3 study including patients with DM
from 36 centers in Europe and North America. The
study took place from February 2017 to November 2019.
The study was conducted in accordance with the
Declaration of Helsinki, in compliance with Good
Clinical Practice guidelines, and was approved by the
relevant Independent Ethics Committees or Institu-
tional Review Boards. Each patient gave informed con-
sent before study-related procedures were started.

Both the investigator and patients were blinded to
the treatment received. In the blinded, placebo-
controlled First Period (Weeks 0–16), patients were
randomly assigned by the hospital pharmacist/designee
in a 1:1 ratio to two groups. Randomization was per-
formed via an interactive response technology system in
blocks of 4 and was stratified according to disease-
activity score before enrollment.11 The first group
received 2.0 g/kg IVIg (Octagam® 10%; Octapharma
AG, Lachen, Switzerland) and the second group
received placebo (sodium chloride 0.9% w/v solution)
for 4 infusion cycles at Weeks 0, 4, 8, and 12. During
this Period, patients meeting confirmed deterioration
criteria were crossed over to the other treatment group
while maintaining blinding. All patients except those on
IVIg with confirmed deterioration could continue to the
open-label Extension Period (Weeks 16–40), where all
patients received 2.0 g/kg IVIg every 4 weeks for a
further 6 infusion cycles.11,12 From Week 28, the dose
could be reduced to 1.0 g/kg IVIg if patients were stable,
as assessed by the investigator. Patients entering the
study were aged ≥18 to <80 years with a diagnosis of
definite or probable active DM according to the Bohan
and Peter criteria,12,18,19 which included characteristic
dermatological features of DM, such as Gottron’s pap-
ules or heliotrope rash, reported either currently or
previously. Currently active dermatological symptoms
were not an inclusion criterion for the study. Full lists
of inclusion and exclusion criteria were described
previously.12
www.thelancet.com Vol 64 October, 2023
The primary endpoint of the study was the propor-
tion of responders in TIS in the IVIg versus the placebo
group at Week 16. Secondary endpoints included mean
change in CDASI-A score from baseline to Week 16 for
the IVIg versus placebo groups and mean change in
CDASI-A score during the Extension Period (Weeks
16–40). The other remaining data reported here was
analyses post-hoc.

Assessments of cutaneous disease severity
All assessments of cutaneous disease activity are
described in detail in Supplementary Appendix 1. In
brief, a modified version of the CDASI score was used,
comprising three activity measures (erythema, scale,
and erosion/ulceration) and two damage measures
(poikiloderma and calcinosis).20 Patients with any
missing values were excluded from that analysis.
CDASI-A ≤14 was used as the cut-off to define mild
disease and >14 to define moderate/severe disease.21,22

The MDAAT consists of a MITAX, with individual
cutaneous activities rated 0–4 (where 0 defines “not
present in the last 4 weeks” and 4 “new in the last 4
weeks”) and a myositis disease activity assessment VAS,
where 0 cm represents no disease activity and 10 cm
represents extreme activity.17 The TIS consists of six
core set measures, with responders defined as patients
with a score of ≥20 points without confirmed
deterioration.11

Statistical methods
This study was powered with respect to the primary
endpoint, the proportion of responders in TIS, as
described previously.12 The full analysis set (FAS) was
defined according to the intention-to-treat principle and
consisted of all randomized patients. All endpoints were
analyzed and presented by means of descriptive statis-
tics and inferential analyses as appropriate for the FAS.
Analysis of covariance (ANCOVA) was used to analyze
changes from baseline to Week 16. For patients who
were switched to the alternate treatment before Week
16, the last value prior to switch was carried forward to
Week 16 and used to calculate change from baseline to
Week 16. Least square means were derived with two-
sided 95% confidence intervals by treatment group, as
well as the two-sided 95% confidence intervals for the
difference in least square means between. The stan-
dardized mean difference (SMD; Cohen’s d) was
calculated as (new treatment improvement − placebo
improvement)/pooled standard deviation.23 Spearman
rank correlation was used to analyze the correlation
between scores for cutaneous disease assessment tools.

This trial is registered with ClinicalTrials.gov,
NCT02728752.

Role of the funding source
The trial was sponsored, designed and conducted by
Octapharma Pharmazeutika with the authors of this
3
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publication. The sponsor monitored trial conduct,
collected data, and performed statistical analyses. The
sponsor could not delay/interdict publication of the
manuscript. The authors had access to the data, were
responsible for content and editorial decisions, and
approved the final version of the manuscript.
Results
Patient demographics and baseline characteristics
The study was conducted from first patient screening in
February, 2017 until last patient visit in November,
2019. A total of 126 patients were screened, of whom 95
were enrolled into the study and comprised the FAS. Of
these, 47 patients were randomized to receive IVIg in
the First Period and 48 to receive placebo. During the
First Period, five patients in the placebo group crossed
over to IVIg while no patients on IVIg crossed over to
placebo. Of the FAS, 45 patients (95.7%) in the IVIg
group and 46 patients (95.8%) in the placebo group
126 Patients assess

95 Underwent ra

47 Were assigned to receive IVIg

2 Were excluded in 
randomized phase because 

of adverse events

45 Completed 16-week randomized 
phase

45 Entered 24-week open-label 
extension phase

11 Discontinued trial
• 3 Had adverse event
• 1 Had administrative 

reason
• 4 Withdrew
• 3 Had other reason

34 Completed extension phase

Fig. 1: Screening, randomization and follow-up. IVIg, intravenous imm
Schessl J, et al. Trial of Intravenous Immune Globulin in Dermatomyositis.
Reprinted with permission from Massachusetts Medical Society.
continued to the Extension Period, and 69 (72.6%) pa-
tients completed the study. Patient flow is shown in
Fig. 1 (see Aggarwal et al.11 for further details).

Patient demographics and clinical characteristics at
baseline were presented in detail previously,11 with a
summary of key demographic data shown in Table 1.
During the study, 664 infusion cycles were administered
with a median dose of 2.0 g/kg IVIg.

Baseline dermatological scores
Overall disease assessment scores for patients in the
IVIg and placebo groups at baseline are shown in
Table 1. Values for SMD indicate only a ‘small’ differ-
ence (i.e., SMD <0.2)23 in diseases severity, as measured
by CDASI-A, CDASI-D, MDAAT extra-muscular global
assessment, and MDAAT cutaneous disease activity on
VAS, between the IVIg and placebo groups at baseline.

At baseline, four patients (4.2%) had a total CDASI-A
score of 0; 78 (82.1%) had a score >6 and 51 patients
(53.7%) had a score >14.
ed for eligibility

ndomization

48 Were assigned to receive placebo

2 Were excluded in 
randomized phase
• 1 Had adverse event
• 1 Had other reason

46 Completed 16-week randomized 
phase

• 41 Received placebo
• 5 Switched to IVIg in the 

randomized phase

46 Entered 24-week open-label 
extension phase

35 Completed extension phase

11 Discontinued trial
• 6 Had adverse event
• 4 Withdrew
• 1 Had other reason

unoglobulin. From N Engl J Med, Aggarwal R, Charles-Schoeman C,
Vol. 387, p. 1267. Copyright© 2022. Massachusetts Medical Society.
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IVIg
N = 47

Placebo
N = 48

Total
N = 95

Standardized mean
difference (Cohen’s d)

Demographics

Sex, N (%) –

Female 36 (76.6%) 35 (72.9%) 71 (74.7%)

Male 11 (23.4%) 13 (27.1%) 24 (25.3%)

Race, N (%) –

Asian 1 (2.1%) 1 (2.1%) 2 (2.1%)

Black or African American 2 (4.3%) 3 (6.3%) 5 (5.3%)

White 44 (93.6%) 43 (89.6%) 87 (91.6%)

Other 0 (0.0%) 1 (2.1%) 1 (1.1%)

BMI, kg/m2 –

Mean (SD) 26.87 (4.965) 27.57 (4.903) 27.22 (4.920)

Median 26.70 26.70 26.70

Min, max 16.5, 37.0 19.7, 39.4 16.5, 39.4

Baseline disease assessment scores

CDASI total activity score 0.020

Mean (SD) 19.04 (13.169) 18.77 (14.322) 18.91 (13.691)

Median 16.00 16.00 16.00

Min, max 0.0, 49.0 0.0, 67.0 0.0, 67.0

CDASI total damage score 0.131

Mean (SD) 2.89 (3.421) 2.44 (3.548) 2.66 (3.475)

Median 2.00 1.00 2.00

Min, max 0.0, 15.0 0.0, 14.0 0.0, 15.0

MDAAT extra-muscular global assessment 0.033

Mean (SD) 4.23 (1.744) 4.17 (2.187) 4.20 (1.970)

Median 4.00 4.00 4.00

Min, max 1.1, 9.1 1.1, 9.6 1.1, 9.6

MDAAT cutaneous disease activity on VAS 0.099

Mean (SD) 4.43 (2.156) 4.20 (2.607) 4.31 (2.385)

Median 4.50 4.35 4.50

Min, max 0.0, 9.0 0.0, 10.0 0.0, 10.0

BMI, body mass index; CDASI, cutaneous dermatomyositis disease area and severity index; IVIg, in vitro immunoglobulin; MDAAT, myositis disease activity assessment tool;
SD, standard deviation; VAS, visual analogue scale.

Table 1: Summary of baseline demographics and disease assessment scores (N = 95).

Articles
The percentage of patients with CDASI-A scores ≥1
for each of the three activity measures (erythema, scale,
erosion/ulceration), and two damage measures (poiki-
loderma and calcinosis) for each of the 15 body areas
assessed for the CDASI score at baseline are shown in
Table 2. The only body sites with scale scores ≥1 for
fewer than 10% of patients were periorbital and
abdomen.

For erythema, the most frequent anatomical sites
affected at baseline were V area neck frontal, periorbital,
malar area, rest of the face, posterior neck, and dorsum
of the hands; all of which had a score ≥1 for erythema in
>50% of patients (Table 2). The spread of CDASI scores
for erythema at baseline for these sites is presented in
Supplementary Figure S1. A total of 4.2% of patients
had a highest CDASI erythema score of 0 (absent) for
any body part at baseline; 18.9% had a highest score of 1
(pink; faint erythema); 46.3% had a highest score of 2
www.thelancet.com Vol 64 October, 2023
(red); and 30.5% had a highest score of 3 (dark red) at
baseline.

Other assessments as part of the CDASI score
included assessment of Gottron’s signs and papules on
the hands, and periungual changes. At baseline, Got-
tron’s on the hands was reported in 71.6% of patients
and periungual changes reported in 63.2% of patients
(both excluding the dorsum of the hands), with Got-
tron’s papules on the hands reported in 53.7% of pa-
tients (Table 2). Gottron’s hand damage was reported in
25.3% and Gottron’s hand ulcerations were reported in
4.2% of patients. Scores were similar between the IVIg
and placebo groups.

Using the MDAAT, a total of 42.1% of patients were
classed as MITAX cutaneous category A, 50.5% as
category B, 1.1% as category C and 6.3% as category
D/E. For the cutaneous VAS, the mean (±SD) score at
baseline was 4.31 cm (±2.385), with a mean of 4.43 cm
5
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Activity measures Damage measures

Erythema Scale Erosion/ulceration Poikiloderma Calcinosis

V area neck frontal 75.8 12.6 0.0 37.9 0.0

Periorbital/heliotrope rash 72.6 9.5 0.0 14.7 0.0

Malar area 63.2 13.7 0.0 20.0 0.0

Rest of the face 63.2 11.6 2.1 18.9 0.0

Posterior neck 60.0 12.6 0.0 21.1 0.0

Dorsum of hands 52.6 20.0 2.1 11.6 0.0

Arm 49.5 20.0 2.1 10.5 7.4

Scalp 47.4 21.1 2.1 12.6 0.0

Upper back and shoulders 46.3 11.6 1.1 14.7 2.1

Lateral upper thigh 45.3 14.7 2.1 9.5 0.0

Gottron’s not on hands 43.2 16.8 0.0 5.3 0.0

Mechanic’s hand 41.1 32.6 3.2 5.3 2.1

Rest of back and buttocks 36.5 11.6 3.2 16.8 3.2

Rest of legs and feet 29.5 11.6 1.1 8.4 1.1

Abdomen 18.9 6.3 1.1 5.3 3.2

Erythema – Ulceration Hand damage –

Gottron’s hands 71.6 – 4.2 25.3 –

Present – – – –

Periungual changes 63.2 – – – –

Alopecia 53.7 – – – –

CDASI-A, cutaneous dermatomyositis disease area and severity index activity.

Table 2: Percentage of patients with scores ≥1 for activity measures (erythema, scale, and erosion/ulceration) and damage measures (poikiloderma
and calcinosis) on the CDASI score for 15 body areas at baseline (N = 95).
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(±2.156) for the IVIg group and 4.20 cm (±2.607) for the
placebo group.

Overall, clinical baseline characteristics were similar
in both arms.

Change in dermatological assessment scores with
IVIg versus placebo
At Week 16, there was a mean change from baseline in
CDASI-A of −9.36 (95% CI: −12.52, −6.19) in the IVIg
group versus −1.16 (95% CI: −3.32, 0.99) in the placebo
group. ANCOVA analysis of changes from baseline to
Week 16 in CDASI-A for all patients revealed a statis-
tically significant effect of treatment with IVIg
(p < 0.0001). Least square means for the change from
baseline to Week 16 in CDASI-A were −10.3 for the IVIg
group versus −2.3 for the placebo group, with a statis-
tically significant difference in the least square means
of −8.0 (95% CI: −11.5, −4.6; p < 0.0001); i.e., a signif-
icantly greater improvement was seen in CDASI-A for
the IVIg group. At the end of the open label Extension
Period, in which all patients received IVIg, the mean
scores for both groups were similar (7.91 [±SD, 10.092]
for the IVIg group and 9.51 [±12.620] for patients on
placebo).

Fig. 2a shows mean CDASI-A scores over the study.
A total of four (4.2%) patients had a CDASI-A of zero at
baseline, which remained at zero throughout the study.
Since improvement could not be measured in these
patients, they have been excluded from this figure.
CDASI-A scores were available for all patients who
remained in the study, except for one missing score at
Week 8 for one (1.1%) patient, who was on IVIg.

Similar results were seen for the mean change in
CDASI-D. At Week 16, there was a change from
baseline in mean CDASI-D of −0.67 (95%
CI: −1.23, −0.10) in the IVIg group versus −0.02 (95%
CI: −0.26, 0.21) in the placebo group. ANCOVA anal-
ysis showed that treatment with IVIg had a statistically
significant effect on CDASI-D (p = 0.0304). The cor-
responding least square means for the change in total
damage score were −0.7 for the IVIg group and −0.1 for
the placebo group, with a statistically significant dif-
ference in the least square means of −0.6 (95%
CI: −1.1, −0.1; p = 0.0304). At the end of the open label
Extension Period, mean CDASI-D was similar between
the IVIg group and the placebo group who had
switched to IVIg (2.38 [±SD, 3.490] and 1.77 [±2.723],
respectively).

Fig. 2b shows mean CDASI-D scores over the study.
A total of 37 (38.9%) patients had a CDASI-D of zero at
baseline and since improvement could not be measured
in these patients, they have been excluded from this
figure. Of these patients, CDASI-D score remained at
zero in 35 patients. The remaining two patients, who
both received placebo, experienced transient increases
to a score of 2.
www.thelancet.com Vol 64 October, 2023
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Fig. 2: (a) Mean Cutaneous Dermatomyositis Disease Area and Severity Index (CDASI) activity (CDASI-A)*, (b) mean CDASI damage
(CDASI-D), and (c) mean cutaneous disease activity from the visual analogue scale (VAS) of the myositis disease activity assessment
tool (MDAAT). *CDASI-A ≤14 was characterized as mild disease and >14 as moderate/severe disease.21,22 IVIg, intravenous immunoglobulin.
(a and b) The ProDERM study was not powered to test for statistical significance between these subgroups. Patients with a CDASI score of
0 at baseline were excluded from the corresponding CDASI-A and CDASI-D analysis. (c) Patients with a VAS score of <0.2 were excluded from
the analysis.
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A similar pattern was also seen for the cutaneous
VAS of MDAAT (Fig. 2c). A total of 3 (6.3%) patients
in the placebo group and 2 (4.3) patients in the IVIg
group had a VAS of ≤0.2 at baseline and were excluded
from the analysis. From baseline to Week 16 there was
a change in mean cutaneous VAS of −2.44 (95%
CI: −3.15, −1.73) in the IVIg group versus −0.66 (95%
CI: −1.18, −0.13) in the placebo group, with the CI
ranges indicating a difference between the mean
changes. ANCOVA analysis showed that treatment
with IVIg had a statistically significant effect on the
VAS of the MDAAT (p < 0.0001). The corresponding
least square means for the change in cutaneous VAS
were −2.4 for the IVIg group and −0.7 for the placebo
group, with a statistically significant difference in the
least square means of −1.7 (95% CI: −2.4, −1.1; p ≤
0.0001). By the end of the open label Extension Period,
mean scores were similar between groups (1.98 cm
[±SD, 1.785] and 1.96 [±1.904], respectively).
www.thelancet.com Vol 64 October, 2023
Change in dermatological assessment scores
stratified by disease severity
Patients were stratified by skin disease severity at
baseline, by CDASI-A >0 to ≤6, >6 to ≤14, and >14. For
patients with CDASI-A >0 to ≤6, there was a change in
CDASI-A from baseline to Week 16 in the IVIg group
of −2.00 (95% CI: −4.74, 0.74; n = 6) versus −0.60 (95%
CI: −3.46, 2.26; n = 5) in the placebo group (Fig. 3a). For
patients with CDASI-A >6 to ≤14, there was a change in
CDASI-A from baseline to Week 16 in the IVIg group
of −6.31 (95% CI: −8.41, −4.21; n = 13) versus −3.00
(95% CI: −6.63, 0.63; n = 13) in the placebo group, and
in patients with CDASI-A >14 there was a change in the
IVIg group of −13.08 (95% CI: −18.30, 7.86; n = 25)
versus −1.50 (95% CI: −5.06, 2.06; n = 26) in the placebo
group. For all three groups, patients on placebo who
switched to IVIg attained similarly improved disease
control at Week 40 at the end of the Extension Period as
compared to those who had received IVIg throughout
the study (Fig. 3a).
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Fig. 3: (a) Mean CDASI-A score in patients with (CDASI-A >0 to ≤6), (CDASI-A >6 to ≤14) and (CDASI >14) skin disease severity at
baseline, (b) percentage of patients on IVIg and placebo with a reduction in CDASI-A score of >35%*, stratified by CDASI-A scores of ≤14
and >14 at baseline (N = 91†), and (c) mean cutaneous VAS in patients with baseline VAS ≥0.2 to ≤3 and >3. *A 35% change in CDASI-A
score was found to be associated with a meaningful change in quality of life.21 †Patients with CDASI of 0 at baseline were excluded from this
analysis. CDASI, cutaneous dermatomyositis disease area and severity index; CDASI-A, CDASI activity; IVIg, intravenous immunoglobulin; N,
number of patients; VAS, visual analogue scale.
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The percentage of patients with a reduction in
CDASI-A of >35%, which was associated with a mean-
ingful improvement in the Emotions subscale of the
Skindex-29 tool in patients with moderate/severe DM,21

is shown in Fig. 3b. At Week 16, a higher percentage of
patients on IVIg (29/44, 65.9%) had a reduction in
CDASI-A of >35% compared to those on placebo (11/43,
25.6%). By the end of the Extension Period at Week 40,
when all patients had received IVIg, similar percentages
of patients achieved a decrease in CDASI-A of at least
35%, regardless of having received IVIg or placebo in
the First Period and having moderate/severe (CDASI-A
>14) or mild (CDASI-A ≤14) disease severity at baseline.
Patients were also stratified by cutaneous disease activity
according to the MDAAT VAS at baseline, by VAS >0.2
to ≤3 and VAS >3. For patients with VAS >0.2 to ≤3,
there was a change in cutaneous disease activity from
baseline to Week 16 in the IVIg group of −1.01 (95%
CI: −2.04, 0.02) versus −0.07 (95% CI: −0.78, 0.64) in the
placebo group (Fig. 3c). For patients with VAS >3 there
was a change in the IVIg group of −2.86 (95%
CI: −3.70, −2.03) versus −0.94 (95% CI: −1.64, −0.24) in
the placebo group. As was seen with CDASI-A, for each
stratum of disease severity, patients on placebo who
switched to IVIg attained similarly improved disease
control at the end of the Extension Period versus those
who had received IVIg throughout the study.

MDAAT and MITAX scores
At Week 16, a total of 47.7% patients in the IVIg group
had improvement from baseline of at least one MDAAT-
MITAX cutaneous category, compared with 25.6% in
the placebo group. By week 40, 47.6% patients who had
originally been in the IVIg group, versus 51.2% who
started in the placebo group and switched to IVIG at
week 16, had improvement from baseline of at least one
MDAAT-MITAX cutaneous category.

As a sensitivity analysis, the change in CDASI-A
from baseline was calculated for patients in the IVIg
group stratified by TIS response (either minimal, mod-
erate, and major) at Week 16 (Fig. 4a). In addition, the
change in TIS was evaluated in patients with baseline
CDASI-A of ≤6, 6 to ≤14, and >14 (not including pa-
tients who had a CDASI-A value of 0 at baseline;
Fig. 4b). An improvement in TIS was seen in all CDASI-
A groups over the 40 weeks of the study. Assessment of
www.thelancet.com Vol 64 October, 2023
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Articles
correlations between the different efficacy measures
used in the study (Fig. 5) showed highest correlations
between the TIS and manual muscle testing 8 (MMT-8)
scores (r = 0.82), while the CDASI-A correlated well with
− −

†

− −

†

− −

Fig. 5: Spearman correlations between different efficacy measures a
myositis disease activity assessment tool. CDASI-A, cutaneous dermatomy
testing 8; TIS, total improvement score. All p-values were <0.0001.
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both the cutaneous disease activity (r = 0.72) and extra-
muscular global assessment (r = 0.67). In addition, an
increase in TIS correlated with a decrease (i.e.,
improvement) in both CDASI-A (r = −0.68) and
† †

t Week 16 (N = 91)*. *Darker = stronger correlation. †Part of the
ositis disease area and severity index activity; MMT-8, manual muscle

9

www.thelancet.com/digital-health


Articles

10
extramuscular global assessment (r = −0.79). An addi-
tional sensitivity analysis compared the categorical
CDASI improvement versus TIS improvement at week
16 (Table 3).
Discussion
These results from the ProDERM study, the first large,
prospective, randomized, placebo-controlled study to
assess the long-term efficacy and safety of IVIg (Octa-
gam® 10%) in patients with DM, demonstrated that
IVIg was effective in improving dermatological assess-
ment scores including CDASI-A, CDASI-D, cutaneous
VAS, and MDAAT-MITAX, versus placebo. After
switching from placebo to IVIg, patients attained simi-
larly improved disease control at the end of the study as
those who had received IVIg throughout the full study
period. Most patients had >35% improvement in
CDASI-A or one category improvement in MDAAT-
MITAX, suggesting that patients had clinically mean-
ingful improvement in dermatological symptoms.
These observations were seen for all patients, regardless
of disease severity at baseline, suggesting that IVIg is
effective for even the most severe cutaneous DM.
CDASI-A improvementb

None Minimal Moderate Major

TISa improvement

None 21 4 0 3

Minimal 8 3 2 3

Moderate 4 6 5 9

Major 1 0 3 15

Fisher’s exact test

Table probability (P) <0.0001

Pr ≤ P <0.0001

Symmetry test

Chi square 14.3333

DF 6

Pr > chi square 0.0261

Simple kappa

Estimate 0.3318

Standard effort 0.0658

95% CI 0.2029–0.4608

Weighted kappa

Estimate 0.5145

Standard effort 0.0656

95% CI 0.3860–0.6430

CI, confidence interval; CDASI-A, cutaneous dermatomyositis disease area and
severity index activity; TIS, total improvement score. aTIS >0–20 was defined as
no improvement, >20–40 as minimal, >40–60 as moderate, and ≥60 as major
improvement. bChange in CDASI-A of 0 to <20% was defined as no
improvement, 20% to <35% was defined as minimal improvement, 35% to
<50% as moderate improvement, and >50% as major improvement.

Table 3: Sensitivity analysis: categorial change in CDASI-A versus TIS
at week 16 (N = 87).
DM is classified as a rare idiopathic inflammatory
myopathy, with a prevalence of 1/10,000–50,000.24 IVIg
is recommended for corticoresistant/corticodependent
DM, but a limited number of studies have reported IVIg
use for skin involvement related to DM. One study
investigated the efficacy of rituximab for the cutaneous
manifestations of adult and juvenile DM, and found that
treatment led to significant improvements in cutaneous
VAS in both adult (3.22–1.72; p = 0.0002) and juvenile
(3.26–1.56; p < 0.0001) patients.25 Findings also
demonstrated that erythroderma (p < 0.001), erythema-
tous rashes without secondary changes of ulceration or
necrosis (p = 0.001), heliotrope rash (p < 0.001), and
Gottron’s sign and papules (p < 0.001) were the most
significantly improved MDAAT variables between
baseline and the last study visit at Week 44 (for adults
and juveniles combined); however, there were no sig-
nificant improvements in myositis damage index scores.

In a retrospective monocentric study of patients
treated with IVIg (TEGELINE® or CLAIRYG®, LFB
Biomedicaments, Les Ulis, France) for severe DM-
related skin lesions (with no or minor muscle involve-
ment) following failure of photoprotection, the majority
of patients (19/27 [70%]) exhibited a major dermato-
logical response to IVIg treatment; 4 patients (15%)
exhibited a partial response and 4 patients (15%)
exhibited no response.26 In the same study, 10 patients
(53%) relapsed in a median time of 6.2 months after the
last course of IVIg, but six of these patients (60%) were
successfully re-treated with an additional course of
IVIg.26 A second retrospective review of patients treated
with any IVIg for refractory cutaneous DM showed
similar results, with the majority of patients (35/42
[83%]) demonstrating cutaneous improvement
following IVIg treatment.8 This improvement occurred
with a mean (±SD) of 1.82 (±1.38) cycles of IVIg (range,
1–6) and occurred regardless of DM subtype; however,
most responders required more than one cycle of IVIg
before improvement was seen.8 These studies are
limited by their retrospective nature and relatively small
cohort sizes, as well as the latter study lacking an
objective assessment for cutaneous DM activity. One
double-blind, placebo-controlled trial of intravenous
immunoglobulin has been carried out, in patients with
treatment-resistant dermatomyositis, where patients
showed marked improvements in cutaneous disease
following treatment.7 This study was also on a relatively
small cohort of patients (n = 15), and could not use
validated endpoints for cutaneous disease as these were
not available at the time the study was carried out.

CDASI score, which was a secondary endpoint in
ProDERM, was also used in a single-center, double-
blind, randomized, placebo-controlled Phase 2 study of
lenabasum, a non-immunosuppressive cannabinoid
type 2 receptor (CB2R) agonist, in 22 adult patients with
moderate DM skin activity (defined as CDASI-A ≥14).
The study showed that treatment with lenabasum was
www.thelancet.com Vol 64 October, 2023
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associated with a greater improvement in CDASI scores
and multiple efficacy outcomes,27 and there was a sig-
nificant difference in improvement in CDASI scores
from baseline in the lenabasum group versus the pla-
cebo group at the end of the study (Day 113, p = 0.0382).

The results seen in the ProDERM study are of clin-
ical relevance, as after Week 28 more than 70% of pa-
tients experienced at least a 35% improvement in
CDASI-A score, a threshold which is associated with a
meaningful change in quality of life.21 Dermatological
scores had not plateaued by Week 40 and it is possible
that further improvement may be seen after this time-
frame. In addition, the sensitivity analysis performed
here demonstrates good alignment between different
efficacy measures. Of note, there is strong correlation
at Week 16 between decrease in cutaneous disease ac-
tivity score and improvement in extramuscular global
assessment with TIS, demonstrating that both the
myopathic and cutaneous aspects of DM improve
similarly with IVIg therapy.

Limitations of this study include that the current
analysis was post-hoc and therefore, the study was not
prospectively powered to test for statistical differences in
secondary endpoints or between subgroups stratified by
efficacy or baseline disease severity score. Skin quality-
of-life or itch was not measured in the study. All
p-values reported are to be understood in the exploratory
sense, and no adjustments for multiple comparison are
used. As most patients completed the First Period of the
study, in which IVIg and placebo were compared, and
the number of dropouts was the same for the two
groups, any bias from dropouts was considered to be
minimal. Strengths include that this study was a pro-
spective, double-blind trial using validated scores for
prespecified secondary endpoints (such as CDASI).

In conclusion, the ProDERM study is the first large-
scale international, randomized, placebo-controlled trial
demonstrating the efficacy of IVIg treatment to signifi-
cantly improve the cutaneous manifestations of DM,
regardless of disease severity at baseline.
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