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Abstract

TNFa inhibitors, which include adalimumab,
infliximab, etanercept, certolizumab, and golimumab,
and IL12/23 inhibitor, ustekinumab, have been widely
used as a U.S. Food and Drug Administration (FDA)
approved for the treatment of psoriasis. Outside of
psoriasis, high levels of TNFa had also been found in
several skin diseases including hidradenitis
suppurativa. IL12 and IL23 play important role in the
pathogenesis of SLE, alopecia areata, and vitiligo. This
paper reviews the off-label uses of TNFa inhibitors
and IL12/23 inhibitors in skin disorders.

Keywords: adalimumab, certolizumab, etanercept,
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Introduction

In the past two decades, there have been new
developments in many highly efficacious biologic
therapies for the treatment of psoriasis and psoriatic
arthritis. Tumor necrosis factor-alpha (TNFa) is a
proinflammatory cytokine that affects immune
responses in both dermatologic and systemic
diseases [1]. TNFa inhibitors including adalimumab,
infliximab, etanercept, certolizumab pegol, and
golimumab have been shown to be safe and
effective in the treatment of psoriasis in several
phase lll randomized clinical trials. Ustekinumab is a
human monoclonal antibody that blocks the
interleukin (IL)-12/23 receptor, which inhibits further

downstream inflammatory cascade. It is Food and
Drug Administration (FDA) approved to treat
psoriasis, psoriatic arthritis, and inflammatory bowel
disease (IBD), including Crohn’s disease and
ulcerative colitis (UC), [2].

Off-label uses of psoriasis treatments have been
considered for recalcitrant dermatologic conditions
that do not respond to conventional systemic
therapies. Often, these diseases show overlaps in
their pathogenesis: TNFa inhibitors act on Thi
pathways and IL12/23 inhibitors act on both the Th1
and Th17 pathways. These shared pathogenic
pathways lead to a broad potential of these biologic
therapies in non-approved, inflammatory skin
diseases. In this review, we evaluate the efficacy and
safety of TNFa inhibitors and IL12/23 inhibitors for
off-label indications in non-psoriatic dermatological
diseases.

Methods

A literature search was performed using the
MEDLINE (PubMed) was conducted in May 2021
using the search terms: dermatology treatment AND
(((ustekinumab) NOT psoriasis) OR ((etanercept) NOT
psoriasis) OR ((infliximab) NOT psoriasis) OR
((certolizumab) NOT psoriasis) OR ((golimumab) NOT
psoriasis) OR ((adalimumab) NOT (psoriasis or
hidradenitis suppurativa))). One reviewer identified
all included articles (JH). Only studies written in the
English language were reviewed. Clinical trials and
nonexperimental descriptive studies, such as case
series and case reports, were chosen for the purpose
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of this paper. Inclusion criteria were articles on
treatment of non-approved dermatologic conditions
with TNFa inhibitors and IL12/23 inhibitors and were
published prior to April 2021. Exclusion criteria were
articles on treatment of approved dermatologic
conditions or non-dermatologic conditions and the
use of therapy other than TNFa inhibitors and
IL12/23 inhibitors.

Results

A total of 901 papers that were unique and relevant
to our search was identified. After applying the
inclusion and exclusion criteria, 144 unique papers
were chosen for the purpose of our review. Thirty-
seven papers on clinical studies and 107 papers on
case reports and case series were reported. Twenty-
seven papers on adalimumab, 57 papers on
infliximab, 29 papers on etanercept, two papers on
certolizumab pegol, two papers on golimumab, and
27 papers on ustekinumab were reviewed. In Table
1, we have summarized our results by grading our
findings by evidence levels based on the best
available evidence. Grade 1A indicates that there is
evidence from meta-analysis of randomized
controlled trials. Grade 1B indicates that there is
evidence from at least one randomized controlled
trial. Grade 2 indicates that there is evidence from at
least one controlled study without randomization.
Grade 3 indicates that there is evidence from case
reports, case series, and other types of non-
experimental study. For the purpose of our review,
we have summarized the findings from clinical trials
and indicated whether case reports have found the
biologics to be safe and effective.

Hidradenitis suppurativa (HS)

The first randomized clinical trial of the use of
infliximab in the treatment of moderate-to-severe HS
showed a significant difference between the
infliximab group (60%) and the placebo group (5.6%)
with a 25-50% decrease in HS Severity Index score
(HSSI) after 22 weeks of treatment dosed every eight
weeks [3]. Patients treated with placebo showed less
than 25% decrease from baseline HSSI (88.9%).
Furthermore, infliximab treatment resulted in
significant clinical improvement in Dermatology Life

Quality Index score (DLQI), Physician Global
Assessment (PGA), pain, visual analog scale score,
and other biomarkers of inflammation, such as ESR
and CRP.

A more recent clinical trial of 42 patients treated with
higher doses of infliximab showed significant
decrease in PGA from the baseline scores [4]. Twenty
out of forty-two (47.6%) patients achieved clinical
responses at week 4 with infliximab 7.5mg/kg every
four weeks. 17/24 (70.8%) patients achieved clinical
responses at week 12 with infliximab 10mg/kg every
four weeks (P<0.001). At week 4, 24/42 (57.1%)
patients and 19/24 (79.2%) patients had a HS-PGA
score of 0 to 2 at weeks 4 and 12, respectively. From
week 0 to week 4, there was a significant decrease in
Numerical Rating Scale (NRS) for pain scores
(P<0.001) and the results were sustained through
week 12 (P<0.001). No adverse event was reported
throughout the trial. Our search resulted in four case
reports have also reported on the efficacy and safety
of infliximab for the treatment of HS [5-8].

An open-label phase Il study treated 10 HS patients
with etanercept 50mg once weekly for 12 weeks [9].
At week 12, there was greater than 50%
improvement in their disease activity and Sartorius
score as well as self-reported visual analogue scale
(VAS) and DLQI. 1 patient presented with an abscess
in the right gluteal area after 6 weeks of etanercept
discontinuation. However, a phase Il clinical trial of
etanercept 50mg once weekly in HS patients
reported that only 3/15 patients who entered the
study were categorized as responders with response
rate of 20% based on the intention-to-treat analysis
[10]. Two patients withdrew from the study because
of skin infections at the site of HS lesions. Another
randomized prospective study found that
etanercept 50mg twice weekly for 12 weeks did not
result in statistically significant difference in PGA and
DLQI between treatment and placebo groups [11].

An open-label clinical trial studying ustekinumab in
HS found that improvement of modified Sartorius
scale (mSS) was achieved in 15/17 (88.2%) patients
[12]. Improvement of modified Hidradenitis
Suppurativa Lesional Area Severity Index (mHSLASI)
was achieved in 12/17 (70.6%) patients at week 40.
Ustekinumab was well tolerated in these patients
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with no serious adverse event reported. Our search
resulted in two case reports of severe HS successfully
treated with high-dose ustekinumab [13,14].

Pyoderma gangrenosum (PG)

In a retrospective cohort study, 52 patients with PG
who have failed to improve with corticosteroids
(92.3%) or cyclosporine A (51.9%) were treated with
TNFa inhibitors, ustekinumab, or intravenous
immunoglobulins (IVIGs), [15]. Complete remission
of PG or marked improvement was shown in 21/33
(63.6%) patients on infliximab, 16/28 (57.1%)
patients on adalimumab, 5/7 (71.4%) patients on
etanercept, 6/9 (66.6%) patients on ustekinumab,
and 10/15 (66.7%) patients on IVIG. These therapies
were overall more effective than treatment with
corticosteroids (38/78; 48.8%) or cyclosporine A
(7/35; 7.0%). Three case reports have shown the
efficacy of ustekinumab in recalcitrant PG with
complete resolution at an average of 12 weeks of
treatment [16-18].

In a randomized clinical trial, 30 patients with PG
were randomized to receive infliximab (N=13) or
placebo (N=17), [19]. At the end of week 2, 6/13
(46%) patients treated with infliximab showed
clinical improvement (determined by PGA), which
was significantly superior to 1/17 (6%; P=0.025) in
the placebo group. By the end of week 6 of
treatment, in 23 of the patients who were offered
open label infliximab after failure to improve by
week 2, 69% (N=20) showed clinical improvement
with 21% (N=6) demonstrating complete remission.

Our search resulted in several case reports on the
successful treatment of PG with adalimumab [20-
25], infliximab [20,22,26-36], etanercept [37,38],
certolizumab pegol [39,40], golimumab [41], and
ustekinumab [16-18].

Systemic lupus erythematosus (SLE)

There are two phase Il randomized clinical trials that
investigated the efficacy and safety of ustekinumab
in patients with active SLE [42,43]. In the first study,
102 patients were randomly assigned to receive
ustekinumab (N=60) or placebo (N=42), [42]. Their
primary endpoint was the proportion of patients
achieving a systemic lupus erythematosus disease
activity index 2000 (SLEDAI-2K) responder index-4

(SRI-4) response at week 24. Systemic lupus
erythematosus responder index-4 encompassed
combinations of factors including the location of the
lesions and race and gender of the patients. At the
end of the treatment, 37/60 (62%) patients in the
ustekinumab group achieved an SRI-4 response,
compared to 14/42 (33%) patients in the placebo
group (P=0.006). Infections accounted for
approximately half of the recorded adverse events
(48/102), and there was no death, malignancy, or
treatment-emergent opportunistic infections, such
as herpes zoster or tuberculosis that occurred during
the treatment.

The second study evaluated the maintenance of the
efficacy and safety of ustekinumab in SLE patients
[43]. The study found that the patients treated with
ustekinumab who had achieved SRI-4 at week 24
maintained the response through week 48 (63.3%).
Adverse events reported through week 56 remained
consistent with those reported at week 24 in the
earlier study. 15.1% in the ustekinumab group
reported serious adverse events throughout the 56
weeks. These results indicated that ustekinumab
treatment is a safe and effective treatment for SLE
with long-lasting response and offers an alternative
to long-term glucocorticoid use. There is one case
report on the successful treatment of SLE with
infliximab [44].

Atopic dermatitis (AD)

One open-label, prospective study evaluated the
long-term efficacy and safety of infliximab in nine
patients with moderate-to-severe AD [45]. Patients
were given infliximab 5mg/kg at week 0, 2, and 6 for
their induction therapy, and then they were given
the same dose at week 14, 22, 30, and 38 for
maintenance therapy. Infliximab monotherapy
resulted in more than 50% improvement in the mean
eczema area and severity index (EASI) from 22.5 at
week 0 to 10.6 at week 2. Pruritus severity
assessment (PSA) decreased from 2.8 at week 0 to 1.4
at week 2. Six patients withdrew from the study due
to low EASI improvement <30% at weeks 10, 14, and
30. Three patients reported headache or nausea,
which were classified as mild adverse events. One
patient withdrew at week 10 due to a serious
infusion reaction causing temporary flush and
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dyspnea. The adverse reaction resolved upon
discontinuation of the infusion.

A randomized, placebo-controlled, phase Il study
conducted in Japan showed that ustekinumab did
not show efficacy in patients with severe AD [46]. 79
patients were randomized to receive either
ustekinumab 45mg (N=24), 90mg (N=28), or placebo
(N=27) for 12 weeks. At week 12, the mean changes
from baseline EASI score were -38.2% (P=0.94) for
ustekinumab 45mg group, -39.8% (P=0.81) for
ustekinumab 90mg group, and -37.5% for placebo
group. There were 18/24 (75%) patients with
treatment-emergent adverse events in ustekinumab
45mg group, 16/28 (57%) patients in the 90mg
group, and 20/27 (74%) patients in the placebo
group. The most frequent adverse events observed
were nasopharyngitis and worsening of AD.

A case series on the treatment of severe AD with
ustekinumab in 10 patients showed that four
patients (40%) responded to treatment [47]. The
injection doses were either 45mg or 90mg at weeks
0, 4, and every 12 weeks thereafter. The mean
duration of treatment was 19.2 months (range: 4-71).
One patient developed an elevated alanine
transferase, and no other adverse effects were
reported.

Pemphigus vulgaris (PV)

In a randomized clinical trial, 20 patients received
either infliximab or placebo in addition to topical
prednisone at weeks 0, 2, 6, and 14 to investigate
possible efficacy and safety of infliximab for the
treatment of pemphigus vulgaris [48]. One out of ten
(10%; 90% ClI: 0.1-0.39) patients responded to
infliximab at week 18 compared to 1/10 (10%; 90%
Cl: 0.1-0.39) placebo patients. 3/10 (30%; 90% CI:
0.09-0.61) patients on infliximab at week 26
compared to 0/10 (0%; 90% Cl: 0-0.26) placebo
patients. 5/10 (50%) patients on infliximab achieved
cessation of new blisters compared 3/10 (30%)
placebo patients. There was no significant difference
in the number of treatment-related adverse events
between the two study arms.

A pilot study in 2011 evaluated the efficacy and
safety of etanercept for PV treatment in eight
patients [49]. Subjects were randomized (2:1) to

receive etanercept 50mg or placebo injections once
weekly for 16 weeks. Two patients in the etanercept
group withdrew from the study due to PV flare at
week 4 for first patient and hip fracture at week 8 for
the second patient. 2/6 (33.3%) patients in the
placebo group and 1/6 (16.7%) in the etanercept
group achieved 50% reduction in lesion number.
Three subjects failed etanercept treatment, but one
showed clinical improvement with smaller lesions
and less erythema. There was no other severe
adverse event that was reported.

Granuloma annulare

A case series in 2016 evaluated the efficacy of
adalimumab in treating seven adults with
generalized or disseminated granuloma annulare
(GA). End points included improvements in GA
Investigator Global Assessment score, body surface
area, erythema, and induration. All patients achieved
a two point or greater improvement in GA
investigator global assessment score. Average
improvements in body surface area, erythema, and
induration were 87%, 88%, and 95%, respectively
[50]. Two adverse events were reported, one patient
was diagnosed with alopecia areata and another
patient experienced loss of energy. Multiple case
reports have evaluated the efficacy of adalimumabin
patients with GA [51,52]. Similarly, case reports have
also measured the therapeutic benefit of infliximab
in patients with GA [53-55].

Alopecia areata

A prospective, open-label pilot study evaluated the
efficacy of etanercept in 17 patients with moderate
to severe alopecia areata, alopecia totalis, or alopecia
universalis [56]. The main study assessment included
improvements in the Severity of Alopecia Tool (SALT)
score. Of the patients that completed the 24-week
treatment period of the study, none of the patients
experienced an improvement in their SALT score by
more than 10% of their baseline score, with some
patients experiencing worsening of disease.
Common adverse events included injection site
reaction, fatigue, and upper respiratory infection.
There are two case reports evaluate the efficacy and
safety of ustekinumab in alopecia areata [57,58].
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Cutaneous sarcoidosis

A prospective, open-label, randomized, 12-week
study evaluated the use of adalimumab in patients
presenting with cutaneous sarcoidosis. Ten patients
were randomized to receive adalimumab and 6
patients were randomized to receive placebo.
Efficacy measurements included improvements in
the Physician Global Assessment (PGA) of the overall
volume of cutaneous lesions, area of target lesion
selected at baseline, volume of the target lesion, and
DLQI score. The study reported improvements in
target lesion area, volume, and Dermatology Life
Quality Index Score [59]. The most common reported
adverse events were headache, musculoskeletal
symptoms, pulmonary symptoms, infections, and
gastrointestinal symptoms. Case reports have also
reported efficacious results of infliximab in treating
patients with cutaneous sarcoidosis [60-63].

Severe cutaneous adverse reactions (SCARS)

In a randomized trial with 96 patients presenting
with Stevens-Johnson syndrome (SJS) and toxic
epidermal necrolysis (TEN), the efficacy of etanercept
was compared to traditional corticosteroids.
Assessments included the score of toxic epidermal
necrolysis (SCORTEN) and time to complete skin-
healing. Etanercept showed superior improvements
in SCORTEN-based predicted mortality rate and skin-
healing time compared to corticosteroids. With
regard to safety assessments, a lower incidence of
gastrointestinal hemorrhage was also noted.[64]
Multiple case reports have also discussed the benefit
of etanercept in patients with SJS-TEN. Infliximab has
also been evaluated as a therapeutic option for
patients presenting SJS-TEN, though studies have
been limited to case reports on infliximab [65-68]
and etanercept [69-75].

Other dermatologic diseases

There are case reports on the efficacy and safety of
TNFa inhibitors and 1L12/23 inhibitor for the
treatment of the following skin diseases: cheilitis
granulomatosa  [76,77], erythema nodosum
leprosum [78-82], chilblain lupus [83], sporadic blau
syndrome [84-86], acne fulminans [87,88], PASH
syndrome [89], necrobiosis lipoidica [90-97], PAPA
syndrome [98], dermatomyositis [99], chronic
spontaneous urticaria [100], lichen planus

pemphigoides [101], autosomal recessive congenital
ichthyosis [102], acne conglobate [8,103,104],
impetigo herpeiformis [105], melanoma [106],
actinic granuloma [107], pityriasis rubra pilaris [108-
124], acrodermatitis continua of Hallopeau [125-
128], Sweet syndrome [129,130], Sneddon-Wilkinson
disease [131,132], acute generalized exanthematous
pustulosis [133], chronic lichen sclerosis [134],
generalized morphea [135], lupus pernio [136], and
vitiligo [1371].

Discussion

There are many clinical trials and case reports that
suggest that TNFa inhibitors and 1L12/23 inhibitors
may be potential off-label treatments for several
dermatological diseases. The shared pathogenesis
between psoriasis and these diseases can play in
important role in treatment efficacy of these
biologics. Specifically, infliximab had been used as a
potential treatment for HS, PG, SLE, AD, GA, PV,
cutaneous sarcoidosis, SCARS, and many other skin
conditions. While clinical trials have been conducted
in diseases, other diseases that are mentioned in this
article have been used in case reports and case
series.

In our search, there was a limited number of clinical
trials that studied the efficacy and safety of TNFa
inhibitors and IL12/23 in non-approved skin
diseases. Our search resulted in both clinical trials
and case reports in the use of these biologic drugs in
HS, PG, SLE, AD, granuloma annulare, PV, cutaneous
sarcoidosis, alopecia areata, and SCARS (Table 1).
There are only case reports on the use of
certolizumab pegol in PG and golimumab in PG and
chilblain lupus. There is paucity of data on
certolizumab pegol and golimumab because they
obtained FDA approval only recently in 2018 and
2020, respectively. Certolizumab is also indicated for
adult patients with active psoriatic arthritis, but not
psoriasis which could discourage the use of this drug
for the treatment of skin conditions.

TNFa inhibitors may be effective in treating certain
skin  diseases because of their shared
pathophysiology with psoriasis. For example, the
inflammatory role of TNFa in HS was discovered



Dermatology Online Journal || Review

Volume 27 Number 11| November 2021
27(11):1

when TNFa inhibitors were used to treat patients
with inflammatory bowel disease (IBD) with
concomitant HS, which improved significantly with
their IBD treatment [138]. Studies have also found
that HS patients had higher concentrations of TNFa
in their serum and skin lesions compared to healthy
volunteers [138,139]. Currently, adalimumab is an
FDA-approved treatment for moderate-to-severe HS
[140]. This suggests that targeting TNFa can curtail

immune response that leads to clinical
improvement.
IL12 and IL-23 also play important role in

pathophysiology of SLE, alopecia areata, and vitiligo,
suggesting a potential novel therapy in targeting
these cytokines [141]. IL12 and IL-23 play important
roles in driving the Th17>Th1 pathway, suggesting
that ustekinumab may present as a potential therapy
for both alopecia areata and vitiligo [142]. Several
reports of hair regrowth in patients with alopecia
areata and depigmentation in patients with vitiligo
after treatment with ustekinumab have been

References

1. Cordoro KM, Feldman SR. TNF-alpha inhibitors in dermatology.
Skin Ther Lett. 2007;12:4-6. [PMID: 17940711].

Janssen Biotech. Stelera (Ustekinumab), 2009.

Grant A, Gonzalez T, Montgomery MO, Cardenas V, Kerdel FA.
Infliximab therapy for patients with moderate to severe
hidradenitis suppurativa: a randomized, double-blind, placebo-
controlled crossover trial. J Am Acad Dermatol. 2010;62:205-17.
[PMID: 20115947].

Ghias MH, Johnston AD, Kutner AJ, et al. High-dose, high-
frequency infliximab: A novel treatment paradigm for hidradenitis
suppurativa. J Am Acad Dermatol. 2020;82:1094-101. [PMID:
31589948].

Adams DR, Gordon KB, Devenyi AG, loffreda MD. Severe
hidradenitis suppurativa treated with infliximab infusion. Arch
Dermatol. 2003;139:1540-2. [PMID: 14676068].

Ozer I, Karacin C, Adisen E, Giiz G, Ali Giirer M. Two diseases one
remedy? Systemic amyloidosis secondary to hidradenitis
suppurativa: Treatment with infliximab. Dermatol Ther. 2017;30.
[PMID: 27862787].

Rosi YL, Lowe L, Kang S. Treatment of hidradenitis suppurativa
with infliximab in a patient with Crohn’s disease. / Dermatol Treat.
2005;16:58-61. [PMID: 15897171].

De Souza A, Solomon GE, Strober BE. SAPHO syndrome associated
with hidradenitis suppurativa successfully treated with infliximab
and methotrexate. Bull NYU Hosp Jt Dis. 2011;69:185-7. [PMID:
22035400].

Giamarellos-Bourboulis EJ, Pelekanou E, Antonopoulou A, et al.
An open-label phase Il study of the safety and efficacy of
etanercept for the therapy of hidradenitis suppurativa. Br J
Dermatol. 2008;158:567-72. [PMID: 18076705].

2.
3.

published [57,58,143]. Both TNFa inhibitors and
ustekinumab have shown efficacy in neutrophilic
dermatoses including PG when corticosteroids and
cyclosporine do not yield desirable treatment
outcome.

Conclusion

The current literature has indicated that TNFa
inhibitors show potential in treating HS, PG, and
SCARS, and IL12/23 inhibitors show potential in
treating SLE and pityriasis rubra pilaris. Many case
reports have also shown the efficacy and safety of
these biologic therapies in treating non-approved
skin conditions. More data from clinical studies are
needed to further evaluate these drugs for off-label
uses.

Potential conflicts of interest
The authors declare no conflicts of interest.

10. Lee RA, Dommasch E, Treat J, et al. A prospective clinical trial of
open-label etanercept for the treatment of hidradenitis
suppurativa. J Am Acad Dermatol. 2009;60:565-73. [PMID:
19185954].

. Adams DR, Yankura JA, Fogelberg AC, Anderson BE. Treatment of
hidradenitis suppurativa with etanercept injection. Arch
Dermatol. 2010;146:501-4. [PMID: 20479297].

Blok JL, Li K, Brodmerkel C, et al. Ustekinumab in hidradenitis
suppurativa: clinical results and a search for potential biomarkers
in serum. Br J Dermatol. 2016;174:839-46. [PMID: 26641739].
Provini LE, Stellar JJ, Stetzer MN, Nguyen PD, Jen M. Combination
hyperbaric oxygen therapy and ustekinumab for severe
hidradenitis suppurativa. Pediatr Dermatol. 2019;36:381-3. [PMID:
30805965].

Scholl L, Hessam S, Garcovich S, Bechara FG. High-dosage
ustekinumab for the treatment of severe hidradenitis
suppurativa. Eur J Dermatol EJD. 2019;29:659-61. [PMID:
31903963].

Herberger K, Dissemond J, Briiggestrat S, Sorbe C, Augustin M.
Biologics and immunoglobulins in the treatment of pyoderma
gangrenosum - analysis of 52 patients. J Dtsch Dermatol Ges J Ger
Soc Dermatol JDDG. 2019;17:32-41. [PMID: 30592563].
Piqueras-Garcia J, Sahuquillo-Torralba AJ, Torres-Navarro |,
Botella-Estrada R. Pyoderma Gangrenosum With Ulcerative Colitis
Successfully Treated With Ustekinumab. Actas Dermosifiliogr.
2019;110:776-8. [PMID: 31151671].

Low ZM, Mar A. Treatment of severe recalcitrant pyoderma
gangrenosum with ustekinumab. Australas J Dermatol.
2018;59:131-4. [PMID: 29205260].

Nieto D, Sendagorta E, Rueda JM, Herranz P. Successful treatment

12.

13.

15.

16.

18.



Dermatology Online Journal || Review

Volume 27 Number 11| November 2021
27(11):1

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32

33.

34.

35.

with ustekinumab and vacuum-assisted closure therapy in
recalcitrant myelodysplastic syndrome-associated pyoderma
gangrenosum: case report and literature review. Clin Exp
Dermatol. 2019;44:116-9. [PMID: 29851121].

Brooklyn TN, Dunnill MGS, Shetty A, et al. Infliximab for the
treatment of pyoderma gangrenosum: a randomised, double
blind, placebo controlled trial. Gut. 2006;55:505-9. [PMID:
16188920].

Vahlquist A, Hakansson LD, Rénnblom L, et al. Recurrent
pyoderma gangrenosum and cystic acne associated with
leucocyte adhesion deficiency due to novel mutations in ITGB2:
successful treatment with infliximab and adalimumab. Acta Derm
Venereol. 2015;95:349-51. [PMID: 24995649].

Bardazzi F, Magnano M, Tengattini V, Loi C. Pyoderma
gangrenosum in the genital area: successful treatment using
adalimumab. Eur J Dermatol EJD. 2018;28:263-4. [PMID:
293786771

Hubbard VG, Friedmann AC, Goldsmith P. Systemic pyoderma
gangrenosum responding to infliximab and adalimumab. Br J
Dermatol. 2005;152:1059-61. [PMID: 15888172].

Isami Y, Kawase Y, Kondo A, et al. Pyoderma gangrenosum
associated with ulcerative colitis: A recalcitrant case responded to
adalimumab with granulocyte and monocyte adsorption
apheresis. J Dermatol. 2020,47:€213-5. [PMID: 32162361].
Marasca C, Fontanella G, Annunziata MC, Marasca D, Fabbrocini G.
Adalimumab plus topical tacrolimus for the treatment of
pyoderma gangrenosum: Report of a case. Int Wound J.
2019;16:1047-8. [PMID: 30938050].

Heffernan MP, Anadkat MJ, Smith DI. Adalimumab treatment for
pyoderma gangrenosum. Arch Dermatol. 2007;143:306-8. [PMID:
17372094].

Hewitt D, Tait C. Use of infliximab in pyoderma gangrenosum.
Australas J Dermatol. 2007;48:95-8. [PMID: 17535196].

Juillerat P, Christen-Zach S, Troillet F-X, et al. Infliximab for the
treatment of disseminated pyoderma gangrenosum associated
with ulcerative colitis. Case report and literature review. Dermatol!
Basel Switz. 2007;215:245-51. [PMID: 17823524].

Rajan N, Das S, Taylor A, et al. Idiopathic infantile pyoderma
gangrenosum with stridor responsive to infliximab. Pediatr
Dermatol. 2009;26:65-9. [PMID: 19250410].

Campos-Muioz L, Conde-Taboada A, Aleo E, Toledano E, Lépez-
Bran E. Refractory pyoderma gangrenosum treated with
infliximab in an infant. Clin Exp Dermatol. 2014;39:336-9. [PMID:
24635074].

Mimouni D, Anhalt GJ, Kouba DJ, Nousari HC. Infliximab for
peristomal pyoderma gangrenosum. Br J Dermatol.
2003;148:813-6. [PMID: 12752145].

Sadowsky LM, Clark MA, Schlosser BJ. Pyoderma gangrenosum of
the vulva treated with mycophenolate mofetil and infliximab.
Dermatol Ther. 2019;32:12905. [PMID: 30964575].

Mooij JE, van Rappard DC, Mekkes JR. Six patients with pyoderma
gangrenosum successfully treated with infliximab. Int J Dermatol.
2013;52:1418-20. [PMID: 22512250].

Ueda M, Katoh M, Tanizaki H, et al. Refractory pyoderma
gangrenosum associated with ulcerative colitis successfully
treated with infliximab. Dermatol Online J. 2012;18:12. [PMID:
22301049].

Dini V, Romanelli M, Bertone M, et al. Improvement of idiopathic
pyoderma gangrenosum during treatment with anti-tumor
necrosis factor alfa monoclonal antibody. Int J Low Extrem
Wounds. 2007;6:108-13. [PMID: 17558009].

Grange F, Djilali-Bouzina F, Weiss AM, Polette A, Guillaume JC.
Corticosteroid-resistant pyoderma gangrenosum associated with

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51.

52.

Crohn’s disease: rapid cure with infliximab. Dermatol Basel Switz.
2002;205:278-80. [PMID: 123996771.

Swale VJ, Saha M, Kapur N, Hoffbrand AV, Rustin MHA. Pyoderma
gangrenosum outside the context of inflammatory bowel disease
treated successfully with infliximab. Clin Exp Dermatol.
2005;30:134-6. [PMID: 15725238].

Ariane M, Bouaziz J-D, de Masson A, et al. Efficacy and safety of
etanercept for postoperative pyoderma gangrenosum after
infliximab serum sickness. Dermatol Ther. 2019;32:¢12774. [PMID:
30341800].

Goldenberg G, Jorizzo JL. Use of etanercept in treatment of
pyoderma gangrenosum in a patient with autoimmune hepatitis.
J Dermatol Treat. 2005;16:347-9. [PMID: 16428159].

Cinotti E, Labeille B, Perrot JL, Pallot-Prades B, Cambazard F.
Certolizumab for the treatment of refractory disseminated
pyoderma gangrenosum associated with rheumatoid arthritis.
Clin Exp Dermatol. 2014;39:750-1. [PMID: 24984791].

Hurabielle C, Schneider P, Baudry C, et al. Certolizumab pegol - A
new therapeutic option for refractory disseminated pyoderma
gangrenosum associated with Crohn’s disease. J Dermatol Treat.
2016;27:67-9. [PMID: 25909366].

Skalkou A, Manoli S-M, Sachinidis A, et al. Pyoderma
gangrenosum and pyogenic arthritis presenting as severe sepsis
in a rheumatoid arthritis patient treated with golimumab.
Rheumatol Int. 2018;38:161-7. [PMID: 29075910].

van Vollenhoven RF, Hahn BH, Tsokos GG, et al. Efficacy and safety
of ustekinumab, an IL12 and IL-23 inhibitor, in patients with active
systemic lupus erythematosus: results of a multicentre, double-
blind, phase 2, randomised, controlled study. Lancet Lond Engl.
2018;392:1330-9. [PMID: 302495071.

van Vollenhoven RF, Hahn BH, Tsokos GC, et al. Maintenance of
Efficacy and Safety of Ustekinumab Through One Year in a Phase
Il Multicenter, Prospective, Randomized, Double-Blind, Placebo-
Controlled Crossover Trial of Patients With Active Systemic Lupus
Erythematosus. Arthritis Rheumatol Hoboken NJ. 2020;72:761-8.
[PMID: 31769212].

Glinther C, Aringer M, Lochno M, et al. TNF-alpha blockade with
infliximab in a patient with lupus erythematosus profundus. Acta
Derm Venereol. 2012;92:401-3. [PMID: 22170286].

Jacobi A, Antoni C, Manger B, Schuler G, Hertl M. Infliximab in the
treatment of moderate to severe atopic dermatitis. J Am Acad
Dermatol. 2005;52:522-6. [PMID: 15761436].

Saeki H, Kabashima K, Tokura Y, et al. Efficacy and safety of
ustekinumab in Japanese patients with severe atopic dermatitis:
arandomized, double-blind, placebo-controlled, phase Il study. Br
JDermatol. 2017;177:419-27. [PMID: 28338223].

Nic Dhonncha E, Clowry J, Dunphy M, et al. Treatment of severe
atopic dermatitis with ustekinumab: a case series of 10 patients.
Br JDermatol. 2017;177:1752-3. [PMID: 28005276].

Hall RP, Fairley J, Woodley D, et al. A multicentre randomized trial
of the treatment of patients with pemphigus vulgaris with
infliximab and prednisone compared with prednisone alone. Br J
Dermatol. 2015;172:760-8. [PMID: 25123295].

Fiorentino DF, Garcia MS, Rehmus W, Kimball AB. A pilot study of
etanercept treatment for pemphigus vulgaris. Arch Dermatol.
2011;147:117-8. [PMID: 21242406].

Min MS, Lebwohl M. Treatment of recalcitrant granuloma
annulare (GA) with adalimumab: A single-center, observational
study. JAm Acad Dermatol. 2016;74:127-33. [PMID: 26552891].
Mahmood T, Mansouri B, Menter A. Successful treatment of
generalized granuloma annulare with adalimumab. Clin Exp
Dermatol. 2015;40:537-9. [PMID: 25688452].

Werchau S, Enk A, Hartmann M. Generalized interstitial granuloma



Dermatology Online Journal || Review

Volume 27 Number 11| November 2021
27(11):1

53.

54,

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

annulare--response to adalimumab. int J Dermatol. 2010;49:457-
60. [PMID: 20465706].

Giunta A, Chiricozzi A, Cannizzaro MV, et al. Granuloma annulare:
a case treated with infliximab successfully. G ltal Dermatol E
Venereol Organo Uff Soc Ital Dermatol E Sifilogr. 2017;152:193-5.
[PMID: 28166622].

Amy de la Breteque M, Saussine A, Rybojad M, et al. Infliximab in
recalcitrant granuloma annulare. Int J Dermatol. 2016;55:220-2.
[PMID: 24962456].

Hertl MS, Haendle |, Schuler G, Hertl M. Rapid improvement of
recalcitrant disseminated granuloma annulare upon treatment
with the tumour necrosis factor-alpha inhibitor, infliximab. Br J
Dermatol. 2005;152:552-5. [PMID: 15787827].

Strober BE, Siu K, Alexis AF, et al. Etanercept does not effectively
treat moderate to severe alopecia areata: an open-label study. J
Am Acad Dermatol. 2005;52:1082-4. [PMID: 15928633].

Aleisa A, Lim Y, Gordon S, et al. Response to ustekinumab in three
pediatric patients with alopecia areata. Pediatr Dermatol.
2019;36:e44-5. [PMID: 30338558].

Guttman-Yassky E, Ungar B, Noda S, et al. Extensive alopecia
areata is reversed by IL12/IL-23p40 cytokine antagonism. J Allergy
Clin Immunol. 2016;137:301-4. [PMID: 26607705].

Pariser RJ, Paul J, Hirano S, Torosky C, Smith M. A double-blind,
randomized, placebo-controlled trial of adalimumab in the
treatment of cutaneous sarcoidosis. J Am Acad Dermatol.
2013;68:765-73. [PMID: 23276549].

Mallbris L, Ljungberg A, Hedblad M-A, Larsson P, Stahle-Backdahl
M. Progressive cutaneous sarcoidosis responding to anti-tumor
necrosis factor-alpha therapy. J Am Acad Dermatol. 2003;48:290-
3. [PMID: 125824071.

Rosen T, Doherty C. Successful long-term management of
refractory cutaneous and upper airway sarcoidosis with periodic
infliximab infusion. Dermatol Online J. 2007;13:14. [PMID:
18328208].

Tu J, Chan J. Cutaneous sarcoidosis and infliximab: evidence for
efficacy in refractory disease. Australas J Dermatol. 2014;55:279-
81. [PMID: 23651297].

Haley H, Cantrell W, Smith K. Infliximab therapy for sarcoidosis
(lupus pernio). Br J Dermatol. 2004;150:146-9. [PMID: 14746631].
Wang C-W, Yang L-Y, Chen C-B, et al. Randomized, controlled trial
of TNFa antagonist in CTL-mediated severe cutaneous adverse
reactions. J Clin Invest. 2018;128:985-96. [PMID: 29400697].
Gaitanis G, Spyridonos P, Patmanidis K, et al. Treatment of toxic
epidermal necrolysis with the combination of infliximab and
high-dose intravenous immunoglobulin. Dermatol Basel Switz.
2012;224:134-9. [PMID: 22572593].

Scott-Lang V, Tidman M, McKay D. Toxic epidermal necrolysis in a
child successfully treated with infliximab. Pediatr Dermatol.
2014;31:532-4. [PMID: 23072342].

Chafranska L, Saunte DM, Behrendt N, et al. Pediatric toxic
epidermal necrolysis treated successfully with infliximab. Pediatr
Dermatol. 2019;36:342-5. [PMID: 30834560].

Jiang Y-Y, Nguyen GH, Jin H-Z, Zeng Y-P. Methazolamide-induced
toxic epidermal necrolysis in a man carrying HLA-B*59:01:
successful treatment with infliximab and glucocorticoid. Int J
Dermatol. 2018;57:494-6. [PMID: 29359334].

Wang R, Zhong S, Tu P, Li R, Wang M. Rapid remission of Stevens-
Johnson syndrome by combination therapy using etanercept and
intravenous immunoglobulin and a review of the literature.
Dermatol Ther. 2019;32:€12832. [PMID: 30659711].

Chahal D, Aleshin M, Turegano M, Chiu M, Worswick S. Vaccine-
induced toxic epidermal necrolysis: A case and systematic review.
Dermatol Online J. 2018;24. [PMID: 29469759].

71.

72.

73.

74.

75.

76.

77.

78.

79.

80.

81.

82.

83.

84.

85.

86.

87.

So N, Leavitt E, Aleshin M, Worswick S. The use of etanercept for
treatment of toxic epidermal necrolysis when toxic shock
syndrome is in the differential. Dermatol Ther. 2018;31:e12684.
[PMID: 30175438].

Wang F, Gao X, Chen X, et al. Successful treatment of interstitial
lung disease related to Stevens-Johnson syndrome/toxic
epidermal necrolysis overlap with etanercept: A case report and
published work review. J Dermatol. 2019;46:1035-8. [PMID:
314363311.

Coulombe J, Belzile E, Duhamel A, et al. Pediatric SJS/TEN
Subdued by a Combination of Dexamethasone, Cyclosporine, and
Etanercept. J Cutan Med Surg. 2019;23:547-50. [PMID: 31478770].
Didona D, Paolino G, Garcovich S, Caposiena Caro RD, Didona B.
Successful use of etanercept in a case of toxic epidermal
necrolysis induced by rituximab. J Eur Acad Dermatol Venereol
JEADV. 2016;30:83-4. [PMID: 26428058].

Prieto-Barrios M, Velasco-Tamariz V, Tous-Romero F, et al. Linear
immunoglobulin A dermatosis mimicking toxic epidermal
necrolysis: a case report of etanercept treatment. Br J Dermatol.
2018;178:786-9. [PMID: 28222222].

Jahnke |, Stieler K, Blumeyer A, Bartels NG, Blume-Peytavi U.
Successful treatment of childhood cheilitis granulomatosa with
infliximab. J Dtsch Dermatol Ges J Ger Soc Dermatol JDDG.
2017;15:1241-3. [PMID: 28985456].

Rose AE, Leger M, Chu J, Meehan S. Cheilitis granulomatosa.
Dermatol Online J.2011;17:15. [PMID: 22031641].

Santos JRS, Vendramini DL, Nery JA da C, Avelleira JCR. Etanercept
in erythema nodosum leprosum. An Bras Dermatol. 2017;92:575-
7. [PMID: 28954119].

Cogen AL, Lebas E, De Barros B, et al. Biologics in Leprosy: A
Systematic Review and Case Report. Am J Trop Med Hyg.
2020;102:1131-6. [PMID: 32157993].

Boyd AS. Etanercept treatment of erythema nodosum. Skinmed.
2007;6:197-9. [PMID: 17618179].

Chowdhry S, Shukla A, D’souza P, Dhali T, Jaiswal P. Treatment of
severe refractory erythema nodosum leprosum with tumor
necrosis factor inhibitor Etanercept. Int J Mycobacteriology.
2016;5:223-5. [PMID: 27242236].

Ramien ML, Wong A, Keystone JS. Severe refractory erythema
nodosum leprosum successfully treated with the tumor necrosis
factor inhibitor etanercept. Clin Infect Dis Off Publ Infect Dis Soc Am.
2011;52:133-135. [PMID: 21292656].

Urata Y, Honda T, Kaku Y, Kabashima K. Chilblain lupus during
treatment with golimumab for rheumatoid arthritis. J Dermatol.
2019;46:e314-5. [PMID: 309512071.

Millington GWM, Dobson J, Holden S, et al. Sporadic Blau
syndrome treated with adalimumab. Clin Exp Dermatol.
2019;44:811-3. [PMID: 31232485].

Toral-Lépez J, Gonzdlez-Huerta LM, Martin-Del Campo M,
Messina-Baas O, Cuevas-Covarrubias SA. Familial Blau syndrome
without uveitis caused by a novel mutation in the nucleotide-
binding oligomerization domain-containing protein 2 gene with
good response to infliximab. Pediatr Dermatol. 2018;35:e180-3.
[PMID: 29570830].

Arvesen KB, Herlin T, Larsen DA, et al. Diagnosis and Treatment of
Blau Syndrome/Early-onset Sarcoidosis, an Autoinflammatory
Granulomatous Disease, in an Infant. Acta Derm Venereol.
2017;97:126-7. [PMID: 273047071.

Dawoud NM, Elnady BM, Elkhouly T, Yosef A. Adalimumab as a
successful treatment for acne fulminans and bilateral acute
sacroiliitis with hip synovitis complicating isotretinoin therapy.
Indian J Dermatol Venereol Leprol. 2018;84:104-7. [PMID:
29284764].



Dermatology Online Journal || Review

Volume 27 Number 11| November 2021
27(11):1

88.

89.

90.

91.

92.

93.

94.

95.

96.

97.

98.

99.

100.

101.

102.

103.

104.

Miguel D, Tittelbach J, Elsner P. A dramatic case of acne fulminans
responding to adalimumab. J Dtsch Dermatol Ges J Ger Soc
Dermatol JDDG. 2019;17:837-8. [PMID: 31056852].

Staub J, Pfannschmidt N, Strohal R, et al. Successful treatment of
PASH syndrome with infliximab, cyclosporine and dapsone. J Eur
Acad Dermatol Venereol JEADV. 2015;29:2243-7. [PMID:
253523071

Barde C, Laffitte E, Campanelli A, Saurat J-H, Thielen A-M.
Intralesional infliximab in noninfectious cutaneous granulomas:
three cases of necrobiosis lipoidica. Dermatol Basel Switz.
2011;222:212-6. [PMID: 21625077].

Fertitta L, Vignon-Pennamen M-D, Frazier A, et al. Necrobiosis
lipoidica with bone involvement successfully treated with
infliximab. Rheumatol Oxf Engl. 2019;58:1702-3. [PMID:
30877774].

Nunes de Mattos AB, Brummer CF, Funchal GDG, Nunes DH.
Perforating necrobiosis lipoidica: good response to adalimumab.
An Bras Dermatol. 2019;94:769-71. [PMID: 31789246].
Sudrez-Amor O, Pérez-Bustillo A, Ruiz-Gonzalez |, Rodriguez-
Prieto MA. Necrobiosis lipoidica therapy with biologicals: an
ulcerated case responding to etanercept and a review of the
literature. Dermatol Basel Switz. 2010;221:117-21. [PMID:
20805688].

Hu SW, Bevona C, Winterfield L, Qureshi AA, Li VW. Treatment of
refractory ulcerative necrobiosis lipoidica diabeticorum with
infliximab: report of a case. Arch Dermatol. 2009;145:437-9. [PMID:
19380665].

Kolde G, Muche JM, Schulze P, Fischer P, Lichey J. Infliximab: a
promising new treatment option for ulcerated necrobiosis
lipoidica. Dermatol Basel Switz. 2003;206:180-1. [PMID:
12592093].

Hassoun LA, Sivamani RK, Sharon VR, et al. Ustekinumab to target
granulomatous dermatitis in recalcitrant ulcerative necrobiosis
lipoidica: case report and proposed mechanism. Dermatol Online
J.2017;23. [PMID: 29469709].

Pourang A, Sivamani RK. Treatment-resistant ulcerative
necrobiosis lipoidica in a diabetic patient responsive to
ustekinumab. Dermatol Online J. 2019;25. [PMID: 31553866].
Sood AK, McShane DB, Googe PB, Wu EY. Successful Treatment of
PAPA Syndrome with Dual Adalimumab and Tacrolimus Therapy.
J Clin Immunol. 2019;39:832-5. [PMID: 31471736].
Yamada-Kanazawa S, Kajihara I, Kobayashi A, Watanabe C, lhn H.
Infliximab improved the refractory cutaneous involvement in a
patient with dermatomyositis. Dermatol Ther. 2019;32:212859.
[PMID: 30748085].

Ghazanfar MN, Thomsen SF. Combined treatment with
omalizumab and etanercept in a patient with chronic
spontaneous urticaria and rheumatoid arthritis. J Dermatol Treat.
2019;30:387-8. [PMID: 30132352].

Knisley RR, Petropolis AA, Mackey VT. Lichen planus
pemphigoides treated with ustekinumab. Cutis. 2017;100:415-8.
[PMID: 29360890].

Poulton C, Gration D, Murray K, Baynam G, Halbert A. Autosomal
recessive congenital ichthyosis due to homozygous variants in
NIPAL4 with a dramatic response to ustekinumab. Pediatr
Dermatol. 2019;36:1002-3. [PMID: 31532840].

Sand FL, Thomsen SF. Adalimumab for the treatment of refractory
acne conglobata. JAMA Dermatol. 2013;149:1306-7. [PMID:
24048280].

Yiu ZZN, Madan V, Griffiths CEM. Acne conglobata and
adalimumab: use of tumour necrosis factor-a antagonists in
treatment-resistant acne conglobata, and review of the literature.
Clin Exp Dermatol. 2015;40:383-6. [PMID: 25545016].

-9-

105.

106.

107.

108.

109.

110.

11,

112.

113.

114.

115.

116.

117.

118.

119.

120.

121.

122.

Yamashita T, Hamada T, Maruta Y, et al. An effective and
promising treatment with adalimumab for impetigo
herpetiformis with postpartum flare-up. Int J Dermatol.
2019;58:350-3. [PMID: 30028004].

Katoulis AC, Kanelleas A, Zambacos G, Panayiotides |, Stavrianeas
NG. Development of two primary malignant melanomas after
treatment with adalimumab: a case report and review of the
possible link between biological therapy with TNF-alpha
antagonists and melanocytic proliferation. Dermatol Basel Switz.
2010;221:9-12. [PMID: 20484878].

Greb JE, Goldminz AM, Rosmarin D. Adalimumab for the
treatment of actinic granuloma. Dermatol Ther. 2017;30. [PMID:
27681651].

Zhang Y-H, Zhou Y, Ball N, et al. Type | pityriasis rubra pilaris:
upregulation of tumor necrosis factor alpha and response to
adalimumab therapy. J Cutan Med Surg. 2010;14:185-8. [PMID:
20642989].

Miller H, Gattringer C, Zelger B, Hopfl R, Eisendle K. Infliximab
monotherapy as first-line treatment for adult-onset pityriasis
rubra pilaris: case report and review of the literature on biologic
therapy. JAm Acad Dermatol. 2008;59:565-70. [PMID: 19119128].
Kim BR, Chae JB, Park JT, Byun SY, Youn SW. Clinical remission of
pityriasis rubra pilaris with adalimumab in an adolescent patient.
JDermatol. 2015;42:1122-3. [PMID: 26215208].

Barth D, Harth W, Treudler R, Simon JC. Successful treatment of
pityriasis rubra pilaris (type 1) under combination of infliximab
and methotrexate. J Dtsch Dermatol Ges J Ger Soc Dermatol JDDG.
2009;7:1071-4. [PMID: 19689446].

Garcovich S, Di Giampetruzzi AR, Antonelli G, Garcovich A, Didona
B. Treatment of refractory adult-onset pityriasis rubra pilaris with
TNF-alpha antagonists: a case series. J Eur Acad Dermatol Venereol
JEADV. 2010;24:881-4. [PMID: 20002243].

Karadag AS, Kavala M, Ozlu E, et al. Erythrodermic pityriasis rubra
pilaris: Dramatic response to infliximab therapy. Indian J Dermatol
Venereol Leprol. 2016;82:112. [PMID: 26728835].

Lopez-Ferrer A, Dalmau J, Fernandez-Figueras MT, Puig L.
Pityriasis rubra pilaris triggered by photodynamic therapy with
response to tumor necrosis factor a-blocking agents and acitretin.
Cutis. 2014;93:E6-7. [PMID: 24738108].

Manoharan S, White S, Gumparthy K. Successful treatment of type
I adult-onset pityriasis rubra pilaris with infliximab. Australas J
Dermatol. 2006;47:124-9. [PMID: 16637810].

Liao WC, Mutasim DF. Infliximab for the treatment of adult-onset
pityriasis rubra pilaris. Arch Dermatol. 2005;141:423-5. [PMID:
15837858].

Guedes R, Leite L. Therapeutic hotline. Treatment of pityriasis
rubra pilaris with etanercept. Dermatol Ther. 2011;24:285-6.
[PMID: 21410618].

Lwin SM, Hsu C-K, Liu L, et al. Beneficial effect of ustekinumab in
familial pityriasis rubra pilaris with a new missense mutation in
CARD14. Br J Dermatol. 2018;178:969-72. [PMID: 28301045].
Aragén-Miguel R, Prieto-Barrios M, Calleja-Algarra A, et al.
Refractory pityriasis rubra pilaris with good response after
treatment with ustekinumab. J Dtsch Dermatol Ges J Ger Soc
Dermatol JDDG. 2018;16:1022-5. [PMID: 29947473].

Ismail N, Callander J, Williams M, Anstey AV. Erythrodermic
pityriasis rubra pilaris managed at home: intensive community
care followed by ustekinumab. Clin Exp Dermatol. 2018;43:749-51.
[PMID: 29779249].

Napolitano M, Lembo L, Fania L, et al. Ustekinumab treatment of
pityriasis rubra pilaris: A report of five cases. J Dermatol.
2018;45:202-6. [PMID: 29080273].

Byekova Y, Sami N. Successful response of refractory type | adult-



Dermatology Online Journal || Review

Volume 27 Number 11| November 2021
27(11):1

123.

124.

125.

126.

127.

128.

129.

130.

131.

132.

onset pityriasis rubra pilaris with ustekinumab and acitretin
combination therapy. J Dermatol. 2015;42:830-1. [PMID:
25982628].

Matsuda T, Yamazaki F, Ueda-Hayakawa I, Kambe N, Okamoto H.
Case of pityriasis rubra pilaris progressed to generalized
erythroderma following blockade of interleukin-17A, but
improved after blockade of interleukin-12/23 p40. J Dermatol.
2019;46:70-2. [PMID: 30506728].

Paganelli A, Ciardo S, Odorici G, Pellacani G, Conti A. Efficacy of
ustekinumab after failure of infliximab CT-P13 in a HLA-Cw6-
positive patient affected by pityriasis rubra pilaris: monitoring
with reflectance confocal microscopy (RCM) and optical
coherence tomography (OCT). J Eur Acad Dermatol Venereol.
2017;31:e249-51. [PMID: 27739122].

Cymerman RM, Cohen DE. Treatment of Acrodermatitis Continua
of Hallopeau With Ustekinumab as Monotherapy. JAMA Dermatol.
2016;152:346-8. [PMID: 26560053].

Dini V, Barbanera S, Romanelli M. Efficacy of adalimumab for the
treatment of refractory paediatric acrodermatitis continua of
hallopeau. Acta Derm Venereol. 2013;93:588-9. [PMID: 23407925].
Palacios-Alvarez |, Simal-Gémez G, Mas-Vidal A, Bernad-Alonso .
Treatment of acrodermatitis continua of Hallopeau with
ustekinumab as monotherapy after failure of anti-TNF agents. J
Dtsch Dermatol Ges J Ger Soc Dermatol. 2018;16:611-3. [PMID:
296591371].

Weisshaar E, Diepgen TL. Successful etanercept therapy in
therapy refractory acrodermatitis continua suppurativa
Hallopeau. J Dtsch Dermatol Ges J Ger Soc Dermatol. 2007;5:489-
92. [PMID: 17537042].

Agarwal A, Barrow W, Selim MA, Nicholas MW. Refractory
Subcutaneous Sweet Syndrome Treated With Adalimumab. JAMA
Dermatol. 2016;152:842-4. [PMID: 27028556].

Bruscino N, Grandi V, Gunnella S, Maio V. Sweet’s syndrome in a
patient affected by ankylosing spondylitis and ulcerative colitis
under treatment with adalimumab. J Eur Acad Dermatol Venereol
JEADV. 2016;30:195-6. [PMID: 25201185].

Berk DR, Hurt MA, Mann C, Sheinbein D. Sneddon-Wilkinson
disease treated with etanercept: report of two cases. Clin Exp
Dermatol. 2009;34:347-51. [PMID: 18699836].

Bonifati C, Trento E, Cordiali Fei P, et al. Early but not lasting
improvement of recalcitrant subcorneal pustular dermatosis

-10-

133.

134.

135.

136.

137.

138.

139.

140.

141.

142.

143.

(Sneddon-Wilkinson  disease) after infliximab therapy:
relationships with variations in cytokine levels in suction blister
fluids. Clin Exp Dermatol. 2005;30:662-5. [PMID: 16197383].
Gencoglan G, Tosun M, Aktepe F. The molecular mechanism of
etanercept, an anti-tumour necrosis factor-alpha receptor-fusion
protein, in the treatment of acute generalized exanthematous
pustulosis. J Dermatol Treat. 2009;20:241-5. [PMID: 19657917].
Feig JL, Gribetz ME, Lebwohl MG. Chronic lichen sclerosus
successfully treated with intralesional adalimumab. Br J Dermatol.
2016;174:687-9. [PMID: 26436412].

Diab M, Coloe JR, Magro C, Bechtel MA. Treatment of recalcitrant
generalized morphea with infliximab. Arch  Dermatol.
2010;146:601-4. [PMID: 20566921].

Blanco R, Gonzédlez-Gay MA, Gonzalez-Lépez MA, Fernandez-Llaca
H, Gonzalez-Vela MC. Refractory highly disfiguring lupus pernio: a
dramatic and prolonged response to infliximab. Int J Dermatol.
2015;54:e321-322. [PMID: 26147319].

Simén J-A, Burgos-Vargas R. Vitiligo improvement in a patient
with ankylosing spondylitis treated with infliximab. Dermatol
Basel Switz. 2008;216:234-5. [PMID: 18182816].

Matusiak L, Bieniek A, Szepietowski JC. Increased serum tumour
necrosis factor-alpha in hidradenitis suppurativa patients: is there
a basis for treatment with anti-tumour necrosis factor-alpha
agents? Acta Derm Venereol. 2009;89:601-3. [PMID: 19997690].
van der Zee HH, de Ruiter L, van den Broecke DG, et al. Elevated
levels of tumour necrosis factor (TNF)-q, interleukin (IL)-1 and IL-
10 in hidradenitis suppurativa skin: a rationale for targeting TNFa
and IL-1B. Br J Dermatol. 2011;164:1292-8. [PMID: 21332464].
ABBVIE INC. Humira (Adalimumab), 2002.
https://www.accessdata.fda.gov/drugsatfda docs/label/2008/12
5057s0110lbl.pdf

Larosa M, Zen M, Gatto M, et al. IL12 and IL-23/Th17 axis in
systemic lupus erythematosus. Exp Biol Med Maywood NJ.
2019;244:42-51. [PMID: 30664357].

Speeckaert R, Lambert J, van Geel N. Learning From Success and
Failure: Biologics for Non-approved Skin Diseases. Front Immunol.
2019;10:1918. [PMID: 31440261].

Elkady A, Bonomo L, Amir Y, Vekaria AS, Guttman-Yassky E.
Effective use of ustekinumab in a patient with concomitant
psoriasis, vitiligo, and alopecia areata. JAAD Case Rep. 2017;3:477-
9. [PMID: 28971137].



https://www.accessdata.fda.gov/drugsatfda_docs/label/2008/125057s0110lbl.pdf
https://www.accessdata.fda.gov/drugsatfda_docs/label/2008/125057s0110lbl.pdf

. . Volume 27 Number 11| November 2021
Dermatology Online Journal || Review 27(11):1

Table 1. Off-label dermatologic uses of TNFa inhibitors and IL12/23 inhibitors categorized by level of evidence.

TNFa inhibitors IL12/23 inhibitors

Adalimumab Infliximab Etanercept = Certolizumab Golimumab
Skin Condition (N=27) (N=57) (N=29) (N=2) (N=2) Ustekinumab (N=27) References
Acne conglobata (N=3) 3 3 [8,103,104]
Acne fulminans (N=2) 3 [87,88]
Acrodermatitis continua of Hallopeau (N=4) 3 3 3 [125-128]
Actinic granuloma (N=1) 3 [107]
Acute generalized exanthematous
pustulosis (N=1) 3 [133]
Alopecia areata (N=3) 2 3 [56-58]
Atopic dermatitis (N=3) 2 1B [45-47]
(A’\:J=tc1>)somal recessive congenital ichthyosis 3 [102]
Chelitis granulomatosa (N=2) 3 [76,77]
Chilblain lupus (N=1) 3 [83]
Chronic lichen sclerosis (N=1) 3 [134]
Chronic spontaneous urticaria (N=1) 3 [100]
Cutaneous sarcoidosis (N=5) 1B 3 [59-63]
Cytotoxic T lymphocyte-mediated severe
cutaneous adverse reactions: SJS, TEN 3 1B [64-75]
(N=12)
Dermatomyositis (N=1) 3 [99]
Erythema nodosum leprosum (N=6) 3 3 [78-82]
Generalized morphea (N=1) 3 [135]
Granuloma annulare (N=6) 3 3 [50-55]

. - . FDA-

Hidradenitis suppurativa (N=12) approved 1A 1A 2 [4-14]
Impetigo herpetiformis (N=1) 3 [105]
Lichen planus pemphigoides (N=1) 3 [101]
Lupus pernio (N=1) 3 [136]
Melanoma (N=1) 3 [106]
Necrobiosis lipoidica (N=8) 3 3 3 3 [90-97]
Pemphigus vulgaris (N=2) 1B 1B [48, 49]
Pityriasis rubra pilaris (N=19) 3 3 3 3 [108-124]

Pyoderma gangrenosum (N=32) 1B 1A 2 3 3 2 [15-41]
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Pyoderma gangrenosum, acne, and 3 [89]
hidradenitis suppurative syndrome (N=1)
Pyogenic arthritis, pyoderma 3 [98]
gangrenosum, and acne syndrome (N=1)
Sneddon-Wilkinson disease (N=2) 3 3 [131,132]
Sporadic blau syndrome (N=3) 3 3 [84-86]
Sweet syndrome (N=2) 3 [129,130]
Systemic lupus erythematosus (N=3) 3 1A [42-44]
Vitiligo (N=1) 3 [137]

Grade 1A indicates that there is evidence from meta-analysis of randomized controlled trials. Grade 1B indicates that there is evidence from at least one randomized controlled trial.
Grade 2 indicates that there is evidence from at least one controlled study without randomization. Grade 3 indicates that there is evidence from case reports, case series, and other types

of non-experimental study.

-12-





