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ABSTRACT. Background: Limited evidence exists demonstrating an effective treatment for chronic cutaneous
sarcoidosis. Objective: To determine infliximab’s effectiveness in sarcoidosis. Methods: We conducted a subset
analysis from a randomized, double-blind, placebo-controlled trial for chronic pulmonary sarcoidosis to de-
termine infliximab’s effectiveness. Patients with chronic cutaneous sarcoidosis received infliximab (3 or 5 mg/
kg) or placebo over 24 weeks. Of 138 patients, the subset analysis evaluated 17 patients with chronic facial and
another 9 patients with nonfacial skin involvement. The SASI evaluated lesions for degree of erythema, desqua-
mation, induration, and percentage of area involved. Facial and nonfacial lesions were scored in a blinded man-
ner. Results: Among 5 placebo-treated and 12 infliximab-treated patients, an improvement was observed with
infliximab versus placebo in change from baseline to weeks 12 and 24 in desquamation (P<0.005) and indura-
tion (P<0.01) at week 24. Erythema, percentage of area involved and the evaluation of paired photographs did
not reveal significant differences. Limitations: Sample size; more extensive disease in placebo patients; chronic
therapy upon enrollment; lung as primary organ of sarcoidosis involvement; limited investigator experience with
SASI. Conclusions: Infliximab appears to be a beneficial treatment for chronic cutaneous sarcoidosis. The SASI
scoring system demonstrated significant improvement versus placebo in lesion desquamation and induration.

(Sarcoidosis Vasc Diffuse Lung Dis 2015; 32: 289-295)
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of infliximab for sarcoidosis included 2 patients with
refractory lupus pernio who demonstrated a response
to infliximab (1). Others have found infliximab ben-
eficial for the treatment of refractory chronic cuta-
neous sarcoidosis (2-6). A retrospective analysis of
54 sarcoidosis patients with lupus pernio found that
treatment regimens including infliximab were more
likely to result in skin lesion improvement compared
with other regimens (7).

We previously reported that infliximab was ben-
eficial for the treatment of chronic pulmonary sar-
coidosis (8). Patients with pulmonary disease and
lupus pernio underwent serial skin lesion evaluations
by the local investigator administering the lupus
pernio physician global assessment (LuPGA). Al-
though no significant differences were noted in the
scores between those treated with placebo or inflixi-
mab, there was a tendency for infliximab-treated pa-
tients to demonstrate a reduced LuPGA score (8).

We have reported on the validity and reproduc-
ibility of 2 different scoring instruments for chronic
cutaneous facial sarcoidosis. The first scoring instru-
ment, the Sarcoidosis Activity and Severity Index
(SASI), evaluates individual facial lesions for erythe-
ma, induration, desquamation, and percent of total
area involved (9). The SASI also identifies specific
attributes of an individual skin lesion which could
change with therapy (10). The second scoring in-
strument, the comparison of photographs of lesions
pre- and post-treatment, has also been used to assess
response to therapy (7, 10, 1).

We report the effectiveness of infliximab in the
treatment of chronic cutaneous sarcoidosis, based on
the results of the SASI and the evaluation of pre-
and post- treatment photographs, of patients who
participated in the previously published double-blind
randomized trial of infliximab for chronic pulmonary
sarcoidosis (8). We aimed to determine if either of
these evaluations would demonstrate a significant
improvement in the cutaneous sarcoidosis of patients
receiving infliximab treatment versus placebo (8).

Methods

A detailed description of the original study de-
sign and main clinical outcomes has been previously
published (8). In brief, this was a multicenter study
conducted between September 30, 2003, to August

31, 2004, consisting of 34 sites from 15 countries
in the US and Europe. All patients were diagnosed
with chronic pulmonary sarcoidosis based on stand-
ard criteria (12), and all patients underwent a biopsy
of 21 site demonstrating noncaseating granulomas,
a clinical presentation consistent with sarcoidosis.
All patients were aged >18 years and received a sar-
coidosis diagnosis 21 year prior to enrollment. Addi-
tional entry criteria included parenchymal lung dis-
ease by chest roentgenogram, a forced vital capacity
(FVC) of 50-85% of predicted FVC, and persistent
dyspnea despite therapy. The primary endpoint was
improvement in FVC after 24 weeks of infliximab
treatment. Patients with skin or eye involvement
were also encouraged to participate as part of a sec-
ondary objective to determine the efficacy of inflixi-
mab in the treatment of extrapulmonary manifesta-
tions of chronic sarcoidosis, particularly the skin and
eyes. Prior to study enrollment, all patients received
>10 mg daily of prednisone or its equivalent and/or
methotrexate, azathioprine, or hydroxychloroquine
for 23 months prior to randomization. The dose of
these agents was required to remain stable and con-
sistent for 23 months prior to study entry. After pro-
viding written informed consent, patients were ran-
domized to receive either placebo or 3 or 5 mg/kg of
intravenous infliximab at weeks 0, 2, 6, 12, 18, and
24. The protocol was approved by each institution’s
ethics committee or institutional review board.

In this subset analysis of patients with chronic
cutaneous sarcoidosis, patients with facial skin le-
sions were evaluated using the SASI. Evaluations
were conducted using a standardized scoring sheet
which divided the face into 4 quadrants. The face was
divided into superior and inferior sections by a hori-
zontal line through the middle of the eyes, with the
ears located in the inferior section, and divided later-
ally by a vertical line through the middle of the nose.
A facial lesion in the upper left quadrant of a study
patient’s face, before and after 18 weeks of 3 mg/kg
infliximab therapy, is shown in eFigurel. The degree
of erythema, desquamation, and induration was re-
ported for each quadrant using a Likert scale from
0-4 (O=none, 4=very severe). The percentage of total
area involved for each quadrant was scored from 0-6
(0=no involvement, 6=90-100% involvement). This
scoring system was similar to one that we previously
reported (9), except that currently, the nose is includ-
ed and scored as 1 of the 4 quadrants and not as a
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separate area unto itself. Each patient was evaluated
and scored by the same investigator prior to treat-
ment and subsequently at each study visit. At study
initiation, a training session on SASI was provided.
Examples of skin lesions were presented, including
cards that demonstrated the amount of erythema and
induration for each score on the Likert scale, and the
scoring system was discussed to ensure consistent in-
ter- and intra-investigator scoring.

Photographs of patients’ most involved skin
lesions on the face, arms, or legs were taken at the
initial visit. The photographs were compared with
week-24 photographs of the same lesions (or week-
18 photographs when week-24 photographs were
unavailable) after the conclusion of the trial. Photo-
graphs were presented to readers in a blinded fashion
for treatment and visit order. Three readers (RPB,
MA]J, EEL) evaluated the photographs and scored
the lesions. A score of “better” at week 24 compared
with the initial visit was assigned 2 points, and a
score of “somewhat better” was assigned 1 point. A
score of “better” at the initial visit compared with
week 24 was assigned -2 points and “somewhat bet-
ter” was assigned -1 point. “No difference” between
the initial visit and week 24 was assigned 0 points.
Scores for each patient were averaged and reported
by treatment group. A lesion scored as “better,” af-
ter 18 weeks of 3-mg/kg infliximab therapy, by all 3
readers is shown in eFigure 1.

The Short Form-36 Health Survey Question-
naire (SF-36) (13) was administered to all patients at
weeks 0, 12, and 24. The change in the SF-36 physi-
cal component summary (PCS) score and mental
component summary (MCS) score from baseline to
weeks 12 and 24 were used to measure quality of life
(QOL) in infliximab-treated patients versus place-
bo-treated patients.

Statistical analysis

SASI scores were summarized using median
and range. To analyze the data, comparisons were
performed between placebo-treated patients and in-
fliximab-treated patients who received either 3 or 5
mg/kg. Individual quadrants were considered experi-
mental units in the analyses. Separate comparisons
were performed for each SASI feature. Due to the
skewness of the scores, nonparametric analysis using
the Mann-Whitney U test was performed. As a re-

sult of the post hoc nature of the analyses, all Pvalues
were considered nominal.

REesurts

Seventeen of the 138 patients from the original
clinical study with chronic cutaneous sarcoidosis in-
volving the face were evaluated. This included 5 pa-
tients who received placebo, 4 patients who received
3 mg/kg infliximab, and 8 patients who received 5
mg/kg infliximab. Figure 1 displays the Consolidated
Standards of Reporting Trials (14) flowchart sum-
marizing patient participation in this study. Patients
received scheduled treatments and were evaluated at
weeks 12 and 24.

Although the lung is the most common organ
involved, the skin can frequently be affected. Cu-
taneous skin lesions can be classified as specific or
non-specific, with specific skin lesions being those
that tend to be more chronic, difficult to treat, and
are associated with worse outcomes (15). In this par-
ticular study, investigators were encouraged to enroll
subjects who presented with chronic cutaneous facial
lesions. These lesions are often commonly referred to
as lupus pernio. Lupus pernio is the term used for
the collective presentation of distinctive, symmetric,
violaceous, indurated plaquelike and nodular fibrotic
lesions that occur primarily on the face, ears, and
digits (16).

Due to the small number of patients with
chronic facial disease in this study, the placebo-
treated patients were compared with the combined
infliximab-treated patients (ie, patients who received
either 3 or 5 mg/kg of infliximab). Table 1 illustrates
the baseline demographics and disease characteristics
of the 17 patients analyzed in the chronic facial sub-
study. In general, the placebo- and infliximab-treated
groups were similar.

Table 1 also shows the distribution of chronic
facial lesions across all facial quadrants (4 quadrants
per patient) for the SASI evaluation for both pla-
cebo- and infliximab-treated patients. Each quadrant
was analyzed for the presence of erythema, indura-
tion, or desquamation. At baseline, patients assigned
to placebo appeared to have slightly more extensive
cutaneous sarcoidosis with 15/20 quadrants (75.0%)
demonstrating chronic facial involvement versus
26/48 quadrants (54.2%) in the infliximab group.
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Fig. 1. Flow diagram of sarcoidosis patients who participated in the original study and in the chronic facial subgroup

Table 1. Baseline demographics and disease characteristics

Placebo Infliximab

Patients, n 5 12
Age' 40 (36, 53) 47 (34, 56)
Male:Female 2:3 5:7
Black:White:Other 4:1:0 6:5:1
Baseline FVC % predicted* 71.0£12.17 67.4+£9.25
Baseline SF-36¢

PCS 36.5£12.66 29.7+£7.89

MCS 45.2+7.19 49.3+13.02
Skin features: per quadrant

Total number of quadrants 20 48

Any involvement 15 (75.0%) 26 (54.2%)

Erythema 14 (70.0%) 19 (39.6%)

Induration 14 (70.0%) 21 (43.8%)

Desquamation 10 (50.0%) 12 (25.0%)

FVC, forced vital capacity; SF-36, short form-36 health survey
questionnaire; PCS, physical component summary score; MCS,
mental component summary score.

*Median (Range)

tMean+SD

The occurrence of erythema, induration, and desqua-
mation were all greater in placebo-treated patients
than in infliximab-treated patients; however, erythe-
ma and induration were more frequently observed
compared with desquamation irrespective of treat-
ment group.

Table 2 compares the median (range) change
in SASI score from baseline to week 12 and 24, for

erythema, induration, desquamation, and percentage

of area involved. Infliximab-treated patients demon-
strated a significant reduction in the score for indu-
ration at week 24 (P=0.009) and a significant reduc-
tion in desquamation at week 12 (P=0.004) and 24
(P=0.004); however, there was no significant differ-
ence between the placebo group and the infliximab
group for the change in erythema score or percentage
of total facial area involved at either week 12 or 24.

Figure 2 shows the change from baseline in the
desquamation score for both the placebo and inflixi-
mab groups at week 24, whereby only 1/10 quadrants
(10.0%) in the placebo group showed a reduction.
Eleven of 12 quadrants (91.7%) in the infliximab
group, however, showed a reduction in desquama-
tion, including a 2-point decrease in 4 quadrants
(33.3%). Figure 3 shows the change from baseline
in the induration score for both treatment groups at
week 24. A greater number of quadrants in the inf-
liximab group demonstrated a reduction in indura-
tion. Thirteen of 21 quadrants (61.9%) demonstrated
a reduction, including 6/21 quadrants (28.6%) dem-
onstrating a >2-point decrease. In contrast, only 3/14
quadrants (21.4%) demonstrated a reduction in in-
duration score in the placebo group and no quadrants
experienced a 22-point change in score.

The analysis based on the target quadrants is
shown in eTable 1. Due to the small sample sizes
of both treatment groups, the changes for erythema,
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Table 2. Comparison of changes in SASI during treatment

SASI feature Number of Change in SASI score from baseline
quadrants Week 12 Week 24
affected at Placebo Infliximab Pvalue Placebo Infliximab Pvalue
baseline (n=5) (n=12) (n=5) (n=12)
Placebo Infliximab median range median range median  range median  range
Erythema 14 19 0 (-2,0) 0 (-2,1) 0.37 -1 (-2,0) 0 (-2,1) 0.11
Induration 14 21 0 (-2,0) -1 (-3,1) 0.24 0 (-1,1) -1 (-3,0)
0.009
Desquamation 10 12 0 1,1)  -15  (-2,0) 0004 0 (2,00 -1 (-2,0)  0.004
Area 15 26 0 (-1,0) -0.5 (-4,0) 0.21 0 (-2,0) -1 (-4,0) 0.13
SASI, sarcoidosis activity and severity index
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Fig. 2. Placebo-treated patients compared with infliximab-treated
patients for the change in desquamation from baseline to week 24

for the SASI evaluation. P=0.004

induration, desquamation, and area involved were all
nonsignificant.

Five of the 12 (41.7%) infliximab-treated pa-
tients were SASI responders, including 4 marked
SASI responders, compared with 0/5 (0.0%) place-
bo-treated patients. No significant difference was
observed between treatment groups, although the
proportion of SASI responders was greater in the
5-mg/kg infliximab group than in the 3-mg/kg inf-
liximab group (50.0% versus 25.0%, respectively). An
additional 2 infliximab-treated patients were partial
SASI responders compared with 1 placebo-treated
partial SASI responder.

Initial and follow-up photographs of 23 skin
lesions were read in a blinded manner by 3 inves-
tigators. Fourteen of the skin lesions were facial le-
sions from the 17 patients with chronic facial lesions
who had been evaluated with SASI (the remaining 3
patients did not have paired photographs that were

Fig. 3. Placebo-treated patients compared with infliximab-treated
patients for the change in induration from baseline to week 24 for

the SASI evaluation. P=0.009

adequate for analysis), and 9 of the evaluated skin
lesions were nonfacial lesions from additional origi-
nal study patients with skin involvement. Agreement
was generally good with only 3 of 23 readings de-
viating by >1 category for all 3 readers. The average
of the 3 investigators’ scores for each set of paired
photographs is shown in Figure 4. No significant dif-
ferences were observed between the combined inf-
liximab group and placebo group nor between the 3
different treatment groups, although the mean and
median scores of the photographic analysis for the
5-mg/kg infliximab group were numerically higher
(0.70 and 1.00, respectively) than the 3-mg/kg inf-
liximab group (0.06 and 0.00) and the placebo group
(-0.04 and -0.67). The mean and median scores for
the combined infliximab group, for just the 14 pa-
tients with cutaneous facial sarcoidosis, were also nu-
merically higher (0.17 and -0.17) than the placebo
group (-0.06 and -0.67).
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Fig. 4. Change in the photographic comparison from baseline to week 24 for the 3 different treatment groups (placebo, 3 mg/kg infliximab,

5 mg/kg infliximab)

Due to the small sample sizes of both treatment
groups, significant differences between the groups
were not determined; however, the mean+SD change
from baseline to week 24 for the SF-36 PCS and
MCS scores were numerically higher for the com-
bined infliximab group (3.6+8.87 and -0.6+7.42,
respectively) compared with the placebo group
(-2.1£6.83 and -3.8+5.62, respectively).

Discussion

We found that infliximab appeared to be more
effective than placebo for the treatment of immu-
nosuppressant therapy-resistant chronic cutaneous
sarcoidosis. The SASI instrument captured signifi-
cant differences in changes in facial lesions between
patients treated with infliximab and patients treated
with placebo. The most significant changes were
identified as reductions in desquamation and indu-
ration in patients treated with infliximab; however,
there was no documented significant difference in
erythema or total facial area involved with infliximab
versus placebo treatment. The proportion of inflix-
imab-treated SASI responders compared with pla-

cebo-treated SASI responders suggests an advantage
to the 5-mg/kg dose of infliximab in the treatment of
chronic cutaneous sarcoidosis. While the compari-
son of pre- and post-treatment photographs did not
demonstrate any statistically significant differences
between treatment groups, the mean and median
scores also suggest a possible benefit of infliximab
compared with placebo, particularly at the 5-mg/kg
dose. Additionally, the greater changes from base-
line SF-36 PCS and MCS scores for the infliximab
group versus the placebo group suggest a possible
improvement in QOL with infliximab in this subset
of chronic cutaneous sarcoidosis patients; however,
the small number of patients prevented statistical
confirmation.

Using a previously validated skin lesion assess-
ment instrument (9), the current study was able to
demonstrate a significant improvement in patients
with chronic facial lesions treated with infliximab
compared with placebo over 24 weeks. In the valida-
tion trial, good to excellent intraobserver reproduc-
ibility was reported for all 4 features of the SASI. On
repeated evaluation of a stable skin lesion, the SASI
score varied by <1 point in over 95% of cases evalu-
ated. Therefore, changes of 22 points due to chance
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were considered unlikely (9). As noted in Figures 2
and 3, in the placebo group, only 1/24 SASI scores
for desquamation and induration differed by 22
points from baseline while, in the infliximab group,
10/33 SASI scores decreased by 22 points.

In contrast to the comparison of pre- and post-
treatment photographs, the SASI demonstrated
significant improvement of facial lesions in patients
treated with infliximab. Significant improvement,
however, was only noted with the desquamation and
induration scores. We were unable to demonstrate
a change for the index quadrants for either desqua-
mation or induration. This may have been due to
the small number of patients in each group and the
fact that placebo-treated patients appeared to have
slightly more extensive cutaneous sarcoidosis at base-
line. Also, all patients were on stable, chronic therapy,
which may have tempered any response to additional
therapy. Furthermore, patients enrolled in the study
were required to have the lung as the primary organ
of sarcoidosis involvement. The results support the
value of the SASI system in monitoring response to
therapy in chronic cutaneous sarcoidosis. The inabil-
ity to demonstrate significant changes in skin lesions
using paired photographic analysis may reflect small
study patient numbers. In addition, 2-dimensional
photographic examination cannot evaluate indura-
tion. For multicenter trials, standardization of pho-
tographic conditions can minimize but not eliminate
the inherent variability of serial photographs (17).

In summary, infliximab was an effective treat-
ment of chronic cutaneous sarcoidosis. In an area
with little evidence supporting a specific treatment
agent, [18] this study demonstrated significant im-
provement in features of facial lesions in a subset
analysis of a prospective, blinded, randomized, pla-
cebo-controlled multinational trial in sarcoidosis.
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