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Inhibition of the Interleukin-36 Pathway for the Treatment
of Generalized Pustular Psoriasis

TO THE EDITOR: Generalized pustular psoriasis
is a rare, life-threatening disease characterized
by recurrent flares of pustular, erythematous
rashes.! In some patients with this disease, loss-
of-function mutations have been found in IL36RN,
which encodes an interleukin-36-receptor antag-
onist.>* This finding suggests that the interleu-
kin-36 pathway may be involved in the patho-
genesis of this disorder.*

We report the results of a phase 1 proof-of-
concept study involving seven patients who pre-
sented with a generalized pustular psoriasis flare
and were treated with a single, open-label, intra-
venous dose of BI 655130, a monoclonal antibody
against the interleukin-36 receptor,’ at 10 mg per
kilogram of body weight (ClinicalTrials.gov num-
ber, NCT02978690). (The study protocol is avail-
able with the full text of this letter at NEJM.org.)

At baseline, all the patients were evaluated
with the use of the Generalized Pustular Psoriasis
Physician Global Assessment (GPPGA), a physician-
based assessment of the severity of pustules,
erythema, and scaling of generalized pustular
psoriasis lesions. Each component is scored on a
five-point scale, ranging from 0 (least severe) to
4 (most severe), and the average is calculated.
(Details about scoring are provided in the Sup-
plementary Appendix, available at NEJM.org.) All
the patients had an average GPPGA score of 3
(moderate disease), with a pustule subscore of
2 to 4. Three patients had a homozygous IL36RN
mutation, one of whom also had a heterozygous
mutation in CARDI14 (which has been linked to
pustular skin disease), and four did not have any
of the target mutations (IL36RN, CARDI14, and
AP1S3) (Table S1 in the Supplementary Appendix).

After the infusion of the study drug, all the
patients had adverse events that were graded as
mild or moderate, and no serious adverse events
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were reported (Table S2 in the Supplementary
Appendix). A GPPGA score of 0 or 1 (clear or
almost clear skin) was achieved in five patients
by week 1 and in all patients (with or without
the IL36RN mutation) by week 4 (Fig. 1A and 1B).
The patients were also evaluated with the use of
the Generalized Pustular Psoriasis Area and Se-
verity Index (GPPASI), an adaptation of the PASI
score in which the induration component is re-
placed by a pustule component, with a total
score ranging from 0 (least severe) to 72 (most
severe) (see the Supplementary Appendix). Among
the study patients, the mean percent improve-
ment in the GPPASI score from baseline was
59.0% at week 1, 73.2% at week 2, and 79.8%
at week 4 (Fig. 1C). Pustules were completely
cleared in three patients within 48 hours after
treatment, in five patients by week 1, and in six
patients by week 2 (Fig. S1 in the Supplementary
Appendix). GPPGA, GPPASI, and pustule sub-
scores were maintained up to week 20. A reduc-
tion in the mean (+SD) level of C-reactive protein
that approached normalization was observed
from baseline to week 2 (from 69.4+57.0 mg per
deciliter to 4.5+7.5 mg per deciliter) and was
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A Two Study Patients before and after Treatment with Bl 655130
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Figure 1 (facing page). Response to Treatment among
the Seven Study Patients.

Panel A shows photographs of two patients with gener-
alized pustular psoriasis, one of whom had the IL36RN
mutation (upper row) and one of whom did not have
the mutation (bottom row). The images were taken at
baseline (before treatment) and at week 1 and week 4
after treatment with a single intravenous dose of Bl 655130.
Panel B shows the percentage of the seven study patients
who had a score of 0 (clear) or 1 (almost clear) on the
Generalized Pustular Psoriasis Physician Global Assess-
ment (GPPGA) through week 20. Of the three patients
with an IL36RN mutation, a GPPGA score of 0 or 1 was
reported in two patients by week 1 and in all three pa-
tients by week 4. At week 2, a GPPGA score for one pa-
tient was missing. Panel C shows the percent change
from baseline in the Generalized Pustular Psoriasis Area
and Severity Index (GPPASI) for each patient; patients
1, 2, and 7 were positive for the IL36RN mutation. One
patient (Patient 5) received methotrexate after week 4
for the treatment of pain, so data for this patient were
censored at weeks 12 and 20.

sustained until the last measurement was ob-
tained at week 4 (Fig. S2 in the Supplementary
Appendix).

The efficacy of BI 655130 regardless of the
presence of the IL36RN mutation suggests that
the interleukin-36 pathway may play a pathogenic
role among patients with generalized pustular
psoriasis who have different genetic backgrounds,
including those without target mutations. This
proof-of-concept study suggests that the inhibi-
tion of interleukin-36 receptor with a single dose
of BI 655130 may reduce the severity of general-
ized pustular psoriasis over a 20-week period, as
was observed in our patients. However, further
clinical investigation is required to determine
the clinical efficacy, duration of effect, and
adverse events associated with the drug.
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Pantoprazole in Patients in the ICU

TO THE EDITOR: The trial conducted by Krag et al.
(Dec. 6 issue)! showed no significant difference
in 90-day mortality between the pantoprazole
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group and the placebo group among patients in
the intensive care unit (ICU) who were at risk for
gastrointestinal hemorrhage. However, the trial
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