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Abstract

Background and Aims: Skin eruptions are prevalent among patients with inflammatory bowel
diseases (IBD), often associated with therapies and frequently leading to dermatological
consults and treatment interruptions. We aimed to assess the impact of joint shared decision-
making in a multidisciplinary (MDT) IBD-DERMA clinic.

Methods: This retrospective cohort study assessed a consecutive group of patients with IBD
who were referred for consultation in an MDT clinic at a tertiary referral center in Israel.
Results: Over 1 year, 118 patients were evaluated in the MDT-IBD-DERMA clinic: 68 (57.6%)
males; age - 35.2 = 13.5 years, disease duration - 7.1 (interquartile range: 3.7-13.9) years;
Crohn’s disease - 94/118 (79.6%). Skin eruption induced by an anti-tumor necrosis factor
(TNF) were the most common diagnoses [46/118 (39%)], including psoriasiform dermatitis
(PD) - 31/46 (67.4%) and inflammatory alopecia (IA) - 15/46 (32.6%). Of these, 18 patients
(39.1%) continued the anti-TNF agent concomitantly with a topical or systemic anti-
inflammatory agent to control the eruption. The remaining 28 patients (60.9%) discontinued
the anti-TNF, of whom 16/28 (57.1%) switched to ustekinumab. These strategies effectively
treated the majority [38/46 (82.6%)] of patients. Continuation of the anti-TNF was possible in a
significantly higher proportion of patients with PD: 12/31 (38.7%) than only one in the IA group,
p = 0.035. There was a higher switch to ustekinumab among the IA 7/15 (46.6%) compared
with the PD 7/31 (22.6%) group, P = .09. Following IBD-DERMA advised intervention, IBD
deteriorated in 9/4 6(19.5%) patients, 5/9 on ustekinumab (PD versus IA, P = NSJ.
Conclusion: Shared decision-making in an integrated IBD-DERMA clinic allowed successful
control of skin eruptions while preserving control of the underlying IBD in more than 80% of
cases. Patients with |A profited from a switch to ustekinumab.
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Introduction

Inflammatory bowel diseases (IBD) are chronic
conditions often requiring lifelong treatment(s).!
Dermatological manifestations are a common
complication of both IBD and its therapy.?3 Since
the approval of the first anti-tumor necrosis

factor (TNF) agent in 1997 for Crohn’s disease
(CD) and subsequently for ulcerative colitis
(UC), reports of skin eruptions in patients on
these therapies have increased.?* These paradoxi-
cal eruptions include psoriasis, psoriasiform der-
matitis, and other inflammatory skin conditions.>
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The lack of evidence-based guidelines or consen-
sus statements regarding the optimal approach to
these complications may lead to fragmentation of
care provided by various specialists, poor inter-
provider communication, and lapses in therapy.
Furthermore, it frequently places the burden of
care navigation and coordination on the patient.

There is an increasing awareness of the impor-
tance of comprehensive care among patients with
IBD.%7 Multidisciplinary team (MDT) clinics
can pull together interdisciplinary providers
around the IBD patients’ population and improve
the quality of care, patient satisfaction, and pos-
sibly, outcomes.8-!! However, outcome data from
such an approach in the context of dermatological
complications in IBD is lacking. Appreciating the
MDT clinics’ advantages, during 2018, we
founded an integrated IBD-dermatology (IBD-
DERMA) clinic. The IBD-DERMA clinic oper-
ates with two experts that see and evaluate
patients together: an IBD expert (HY) and a der-
matologist (LP) with expertise in immunological
skin disorders.

This study aimed to report our experience at the
integrated IBD-DERMA clinic and the impact of
joint shared decision-making for patients with
skin eruptions induced by anti-TNF agents.

Methods

This retrospective cohort study was conducted at
the Rabin Medical Center, a large tertiary referral
center in Israel for IBD and dermatology. We
describe a consecutive cohort of patients with
IBD who developed a dermatological complica-
tion and were referred for consultation at the
MDT IBD-DERMA clinic by either a gastroen-
terologist or a dermatologist. Demographic, clini-
cal, and laboratory data were documented,
including IBD-related therapy. The dermatologi-
cal assessment was performed at the index and
follow-up clinic visits. Skin histopathology was
performed as needed.

To optimize patient experience and outcomes
while decreasing health care expenses, we sched-
uled all patients with skin eruption to be seen
jointly in the clinic (two physicians sitting in the
room) by the same IBD specialist (HY) and der-
matologist (LP). A global payment model was
used, which covered the multidisciplinary clinic
visit.

Patients with a skin eruption induced by an anti-
TNF were assessed for IBD activity and the impact
of anti-TNF therapy on IBD control. IBD activity
at each visit was determined based on standard
clinical, laboratory endoscopic, and imaging tools
if available. Patients were graded for IBD activity
based on the physician’s global assessment (PGA)
according to the IBD expert assessment as either:
quiescent (PGA: 0), mild (PGA: 1), moderate
(PGA: 2), or severe (PGA: 3).

Similar to evolving paradigms,!?13 for patients
with a relatively mild skin eruption (involvement
of less than 10% of body surface area except for
functionally sensitive sites like face, palms and
soles, skin folds, and genitals), who were consid-
ered to be dependent on the continuation of anti-
TNF therapy for IBD control, we elected to spare
the anti-TNF and to treat the eruption with either
a topical anti-inflammatory agent (corticosteroi-
dal ointments/intralesional injections, tacrolimus
ointment, or phototherapy) or a systemic agent
(oral steroids, methotrexate, acitretin, and apre-
milast) — continue anti-TNF strategy (i). For
patients with severe skin eruptions, or if anti-
TNF therapy was inadequate for IBD control
(PGA = 2), we elected to discontinue the offend-
ing anti-TNF and based on individualized char-
acteristics to add additional topical or systemic
anti-inflammatory agent (s) or to switch to either
a second anti-TNF or a switch out of class to
ustekinumab — discontinue anti-TNF strategy (i1).

During follow-up visit(s), the assigned interven-
tion’s impact on the dermatological condition
and the IBD was defined and recorded.

Statistical analysis

Descriptive statistics for demographic and clinical
characteristics include mean or median [inter-
quartile range (IQR)] for continuous variables and
frequency distributions for categorical data. The
Student ¢ test was used to compare continuous
variables. Nonparametric distributed data were
analyzed with the Mann-Whitney to compare
continuous variables and chi-square tests or Fisher
exact test to compare categorical variables.

Ethics

The local institutional review board approved the
study protocol, waiving the requirement to obtain
a signed informed consent form.
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The reporting of this study conforms to the
STROBE statement.!4

Results

Patients

Overall, 118 patients were evaluated and treated
in the MDT-IBD-DERMA clinic over 1 year: 68
males (57.6%), age 35.2 = 13.5 years with
median disease duration of 7.1 years (IQR: 3.7—
13.9). Ninety-four patients had CD (79.6% of
the entire cohort), most with small bowel
involvement (85.7%) and with either stricturing
or penetrating (61.7%) disease, perianal involve-
ment in 46.2%, reflecting a complicated disease
course. Twenty-two patients had UC (18.6%),
of whom 73.7% had extensive colitis. A quarter
of the cohort had a history of IBD-related sur-
gery, and 40.7% had at least one extraintestinal
manifestation in addition to the dermatologic
manifestation(s). Only 16.9% of patients had a
history of dermatological conditions before the
IBD diagnosis [mostly psoriasis (13%)]. Most
patients (83.9%) were previously treated with a
biological agent (78.8% with an anti-TNF) and
59% with an immunomodulator. Detailed data
on patients’ characteristics are presented in
Table 1.

Dermatological diagnoses

The most common reason for patient referral was
a skin eruption induced by an anti-TNF agent:
46/118 patients (39%). These skin eruptions
manifested as either psoriasiform dermatitis (PD)
involving the skin of body and extremities: diag-
nosed in 31/46 (67.4%) patients, or by scalp
involvement with severe alopecia designated
nflammatory alopecia (IA), diagnosed in 15/46
patients (32.6%). Representative examples of
these eruptions are presented in Figure 1. PD was
histologically characterized by PD with lympho-
histiocytic infiltrate and eosinophils in the upper
dermis and various degrees of interface changes
and spongiosis and IA by similar findings com-
bined with nonscarring alopecia. All other diag-
noses encountered at our IBD-DERMA clinic are
presented in Table 2. Aside from the anti-TNF-
induced skin eruptions, most dermatological con-
ditions did not require significant interventions
that might have compromised IBD treatment and
control.

Joint decision-making for skin

eruptions induced by anti-TNFs

Characteristics of patients with skin eruptions
induced by anti-TNFs are presented in Table 3.
Like the entire cohort, most of this subgroup had
CD (82.6%), most with a complicated phenotype
(B2: 28.9%, B3: 26.4%, P: 44.7%); 14/46
patients were on infliximab, and 32/46 patients
were on adalimumab. The mean duration of ther-
apy with the offending anti-TNF until the first
episode of the eruption was 37 * 43 months, and
there were no significant differences between inf-
liximab and adalimumab (data not shown).
Notably, at the index visit, 39.1% of this sub-
group (18/46) had quiescent IBD (PGA-0), and
54% (25/46) active mild disease (PGA-1) while
on anti-TNF therapy.

As aforementioned, patients were treated accord-
ing to one of two strategies: (1) 18/46 patients
(39.1 %) continued the offending anti-TNF and
concomitantly received either a topical or a sys-
temic anti-inflammatory agent to control the skin
eruption; (2) 28/46 patients (60.9%) discontin-
ued the offending anti-TNF and were treated
with or without a topical or systemic anti-inflam-
matory agent [16 patients (35%) were switched
out of class]. An illustration of these elected strat-
egies is depicted in Figure 2.

In 16/28 patients (57.1%), a switch out of class to
ustekinumab was recommended after discontinu-
ation of anti-TNF. At the switch, 13/16 patients
had active IBD despite anti-TNF therapy. The
remaining three patients were recommended
ustekinumab either because of severe IA or fol-
lowing a failure of methotrexate prescribed by the
referring physician.

Notably, one patient with UC was switched in
class to a second anti-TNF before the index visit.
That switch failed and worsened the skin eruption;
thus, we recommended discontinuation of the
anti-TNF and a switch to methotrexate in combi-
nation with vedolizumab to control the colitis.
None of the patients assessed by the IBD-DERMA
team were switched in class; as for all our patients,
we anticipated that ustekinumab would be signifi-
cantly advantageous over a second anti-TNF.

Overall, 38/46 patients (82.6%) were considered
effectively treated by these strategies, either with
significant improvement or complete resolution
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Table 1. Patients’ characteristics, N = 118.

Age (mean, SD) 32.4(13.5)
Sex male (%) 68(57.6)
Disease duration (median, Inter-quartile range (IQR) 7.3 (3.7-13.9)
Active smoker at index visit (%) 13.2

Family history of IBD (%) 14.9

Crohn’s disease n = 94 (79.6%)

Age at onset A1 (%) 27.5
A2 (%) 60.4
A3 (%) 12.1
Location L1 (%) 48.8
L2 (%) 14.3
L3 (%) 36.9
Behavior B1 (%) 38.3
B2 (%) 43.2
B3 (%) 18.5
Perianal involvement (%) 46.2

Ulcerative colitisn = 22 (18.6%)

Extent of disease E1 (%) 4.5
E2 (%) 18.1
E3 (%) 63.6
History of IBD-related surgery (n, %) 29 (24.6)
Extraintestinal manifestation (n, %) 48 (40.7)
Arthralgia (n, %) 28 (23.7)
Spondyloarthropathy (n, %) 7 (5.9)
Apthostomatitis (n, %) 9 (7.6)
Erythema nodosum (n, %) 8 (6.8)
Pyoderma gangrenosum (n, %) 2(1.7)
Metastatic Crohn’s (n, %) 1(0.8)
Uveitis (n, %) 3(2.5)
Primary sclerosing cholangitis (n, %) 2(1.7)

Associated skin conditions

Psoriasis (n, %) 16 (13.6)
Atopic dermatitis (n, %) 3(2.5)
Hidradenitis suppurativa (n, %) 1(0.8)

IBD: inflammatory bowel diseases.
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Figure 1. (a) Psoriasiform plaque on the shin of a 25-year-old man with Crohn’s disease. (b) Severe
psoriasiform scalp inflammation with alopecia in a 29-year-old woman with Crohn'’s disease. (c)
Histopathology of the scalp lesion is shown in Figure 1(b), Psoriasiform epidermal hyperplasia, superficial
dermal and peribulbar chronic inflammatory infiltrate, decreased number of sebaceous glands,

miniaturization of hair follicles (H&E X 40).

Table 2. Dermatological diagnoses, N = 118.

Skin eruption induced by anti-TNFs, n (%)

Psoriasiform dermatitis, n = 31 (26.3)

46 (39)

Inflammatory alopecia, n = 15 (12.7)

Classic psoriasis (unrelated to anti-TNFs), n (%)
Hidradenitis suppurativa, n (%)

Acneiform reaction, n (%)

Drug allergy, n (%)

Pyoderma gangrenosum, n (%)

Mycosis fungoides like, n (%)

Metastatic Crohn’s disease, n (%)

Alopecia areata, n (%)

other, n (%)

18 (15.3)
10(8.1)
9(7.6)
6(5.1)
5(4.2)
3(2.5)
3(2.5)

4 (3.4)
14(11.9)

TNF: tumor necrosis factor.

of the skin eruption; PD — 26/31 patients (83.8%)
versus IA — 12/15 patients (80%), p = NS.
Detailed treatment strategies and outcomes are
presented in Figure 3. Among patients with PD
diagnosis, it was possible to continue the offend-
ing anti-TNF in 12/31(38.7%), while only 1/15
patients in the IA group (6.7%) profited from that
strategy p = 0.035. This was reflected in a higher
switch to ustekinumab among the IA 7/15
(46.6%) compared with the PD 7/31 (22.6%)
group, p = 0.09. In patients diagnosed with PD,

improvement/resolution was seen within a couple
of weeks after introducing the treatment interven-
tion. In cases of IA, complete hair regrowth was
seen only several months after switching to usteki-
numab. Details on patients with an effective
intervention based on dermatological diagnosis
are presented in Table 4.

Finally, following these interventions, almost
90% of patients were either in sustained remis-
sion [21/46 patients (45.6%)] or maintained mild
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Table 3. Characteristics of patients with anti-TNF induced skin eruption,

n = 46.
M continued anti-TNF
Age, mean (SD) 32.55(13.6) B discontinued anti-TNF without a biologic
SEX [male], n [0/0] 23 [50] discontinued anti-TNF and switched out of class
Disease duration, median (IQR) 8.4 (4.4-15.1)
Active smoker, n (%) 5(10.9] Figure 2. The proportion of patients elected to
Family history of IBD, n (%) 9 (19.6) contlr_wue the anti-TNF, to discontinue the anti-TNF, or
to switch out of class.
Family history of psoriasis, n (%) 7(15.2)

Crohn’s disease, n = 38 (82.6%)
IBD [20/46 patients (43.5%)] for a median fol-

Age at onset low-up of 16 months (IQR: 7-28). In 9/46
A1 (%) 31.6 patients (19.5%), IBD deterioration was noted
compared with the status at the index visit (PD

A2 (%) 63.1 versus IA, p = NS); of these, five patients were
switched from an anti-TNF to ustekinumab (cor-

A3 (%) 5.2 : 0 ;
responding to 35% of all patients who were
Leeeiienm switched to ustekinumab in this cohort).
L1 (%) 421
Discussion
L2 (% 15.7 . .. .
(%) In this study, we have shown that clinical deci-
L3 (%) 42.2 sions taken by a dedicated team of an integrated
IBD-DERMA clinic provided effective treatment
Behavior

strategies for over 80% of patients with anti-
B1 (%) "y TNF-induced skin eruptions while maintaining
good control of the IBD.

B2 (%) 28.9
IBD is a complex disease frequently involving
B3 (%) 26.4 . ..
multiple organ systems, requiring treatment by
Perianal involvement (%) 447 different subspecialties. This complexity may lead
to poor treatment integration, as each provider
Ulcerative colitis, n = 8 (17.4%) might have diminished insight into disease man-

agement decisions that do not fall under a single
area of expertise. Such fragmentation of care fre-
E1 (%) 12.5 quently leads to contradictory recommendations
by different providers. A multidisciplinary clinic
has the advantage of treating IBD in a more holis-
E3 (%) 62.5 tic approach. Experts from various fields can pro-
vide coherent management recommendations

Extent of disease

E2 (%) 25

History of IBD-related surgery, n (%) 12(26.1) while utilizing an expanded toolbox that different
Extraintestinal manifestation, n (%) 20 (43.4.) §p601allsts bring to IBD patients’ care. By adc?pF—

ing such an approach to an IBD-DERMA clinic
Offending infliximab, n (%) 14 (30.4) and setting an explicit schema for intervention
Offending adalimumab, n (%) 32 (69.5) strategies and treatment targets (though not

rigid), we could provide practical therapeutic rec-
Duration on the offending anti-TNF till skin 25.5 (8.7-47) ommendations to a complicated cohort of patients
eruption, median (IQR) with IBD with significant skin eruptions. We
achieved good results both in treating the derma-
tological complications while maintaining good

TNF: tumor necrosis factor; IBD: inflammatory bowel diseases.
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Psoriasiform dermatitis (PD)
n=31 (67.4%)

Skin eruptions induced
by anti-TNFs
N=46

Inflammatory alopecia (IA) }
n=15 (32.6%)

Success:
continuation of anti-TNF
+/-traditional theraples for
psoriasis
Continuation of the =12 (70.5%)
offending anti-TNF
n=17 (54.8%) Fail:
continuation of anti-TNF
+/-traditional theraplies for
psoriasis
n=5 (29.4%)

Success:
D/C of anti-TNF
+/-traditional theraples for
psoriasis

D/C of the n=7 (50%)

offending anti-TNF
n=14 (45.1%)
Success:
D/C of anti-TNF
switch to ustekinumab
n=7 (50%)

Success:
continuation of anti-TNF
+/- scalp sterold injections
+/- methotrexate
n=1 (100%)

Continuation of the
offending anti-TNF
n=1(6.6%)

Success:
D/C of anti-TNF
+/- scalp sterold injections
+/- methotrexate
n=4 (28.5%)

Fail:
D/C of anti-TNF
+/-scalp sterold injections
+/- methotrexate

D/Cof the n=1 (7.1%)

offending anti-TNF
n=14 (93.3%)
Success:
D/C of anti-TNF
switch to ustekinumab
n=7 (50%)

Fail:
D/C of anti-TNF
switch to ustelkinumab
n=2 (14.2%)

Figure 3. Detailed treatment strategies and outcomes for patients with skin eruptions induced by anti-TNFs.

control of the IBD. To the best of our knowledge,
this is also the largest cohort of patients with para-
doxical skin eruption switched to ustekinumab
and the most extensive series of patients with IA.
This debilitating condition may develop second-
ary to anti-TNF therapy.

In our cohort, both anti-TNF-induced PD and IA
were frequent, affecting almost 40% of the patients
referred. Although PD is a well-established phe-
nomenon,>12:1516 JA is a less well-defined entity
with only a few reports in the literature.l”-18
Interestingly, while psoriasis and especially palmo-
plantar pustular psoriasis are relatively common
among rheumatologic patients treated with anti-
TNF, IA is almost exclusively described among
patients with IBD but still considered rare.1>1° In
our cohort, IA was relatively common, affecting a
third of patients with TNF antagonist induced
dermatologic complications. A quarter of the

subgroup with IA responded to discontinuation of
the offending agent plus scalp injections with ster-
oids, with or without systemic methotrexate.
Almost half required a switch out of class and
responded to ustekinumab. This course is in line
with previous case reports stating that in IA, dis-
continuation of anti-TNF does not result in IA
improvement and that switching to a different
TNF inhibitor is rarely successful.l® In fact, in
most of these IA cases, therapies such as topical
steroids, intralesional steroids, or systemic agents
(mainly methotrexate or cyclosporin) were
required to regain hair growth and to avoid scar-
ring alopecia.!®

In 2018 ustekinumab, a human monoclonal anti-
body against the p40 subunit of interleukins-12
and -23, which was previously licensed to treat
psoriasis, was first approved for CD?° and later
for UC.2! However, its effectiveness for
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Table 4. Effective strategies for anti-TNF induced skin eruption among patients based on dermatological

diagnosis, n = 38.

Effective strategy PD (n = 26) IA(n =12) pvalue
Continuing anti-TNF + topical/systemic treatment,2 n (%) 12 (46.2) 1(8.3) 0.030
Corticosteroidal ointments /intralesional injections, n (%) 8 (66) 1 (100)
Tacrolimus ointment, n (%) 2(16)
Phototherapy, n (%) 3(25)
Acitretin, n (%) 1(8.3)
Methotrexate, n (%) 1(8.3)
Discontinuing anti-TNF + topical/systemic treatment/ 14.(53.8) 11 (91.7) 0.030
switch,2 n (%)
Corticosteroidal ointments /intralesional injections, n (%) 5(35.7) 4 (36.3)
Tacrolimus ointment, n (%) 1(7.1)
Phototherapy, n (%) 1(7.1)
Methotrexate, n (%) 4 (28.5) 4 (36.3)
Discontinuing anti-TNF + switch out of class to UST, n (%) 7 (50 7(66.6)

Thirty-eight of 46 patients (82.6%) with anti-TNF induced skin eruption were considered effectively treated by the
MDT elected strategies. Anti-TNF: anti-tumor necrosis factor; IA: inflammatory alopecia; MDT: multidisciplinary; PD:

psoriasiform dermatitis; UST: ustekinumab.

aTopical/systemic treatment/switch out of class to UST could have been given in combination.

paradoxical skin eruption induced by anti-TNF
data is still scarce.?2:23

In paradoxical psoriasis, TNF inhibition precludes
dendritic cell maturation, thus leading to sustained
interferon (IFN) o induced acute inflammation in
genetically predisposed individuals.?* As paradoxi-
cal psoriasis is IFN o driven, withdrawal of anti-
TNEF leads to the resolution of skin eruption in a
significant proportion of patients. As shown here,
in patients without resolution of psoriasis despite
discontinuation of the offending anti-TNF, usteki-
numab might be a good treatment option.

Similarly, Tillack ez al.?* reported good response rates
to ustekinumab for psoriasiform lesions secondary to
TNF treatment, including alopecia in a small patient
cohort. Skin lesions were histologically characterized
by infiltration of IL-17A-I1.-22 secreting TH17 cells
and IFN « -expressing cells; IL-17A expression was
significantly stronger in patients requiring usteki-
numab than in patients responding to topical ther-
apy. Moreover, IL23R-specific genotypes suggested
disease-modifying effects in patients requiring

ustekinumab. Correspondingly, in our cohort, almost
half of the group with IA (7/15 patients) required a
switch out of class and responded to ustekinumab.

Notably, despite ustekinumab’s effectiveness in
eradicating psoriasiform skin eruptions and IA,
about a third of these patients had IBD exacerba-
tion after switching, requiring an alternative strat-
egy to control the inflammation. For such cases,
more specific IL-23 treatments targeting the p19
subunit?>-27 are expected approval in the near
coming future and might be a good solution.

In summary, we have shown that in an integrated
IBD-DERMA clinic using a personalized set of
treatment strategies and targets, we provided
effective therapy to a complicated cohort of
patients with IBD with paradoxical skin eruptions
even after being assessed by IBD-oriented experts.
To the best of our knowledge, this is the largest
reported cohort of complicated patients with IBD
with paradoxical skin eruption treated with
ustekinumab and the largest cohort of patients
with paradoxical IA.
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Our study has several limitations linked to its ret-
rospective nature, the inherent risk of bias, incom-
plete data for some patients, lack of objective
assessments to evaluate disease activity, and small
size. Also, treatments were not rigidly standard-
ized; there was no control group. Finally, patients
were also treated by expert physicians in a large
referral center, thus impacting the generalizability
of our findings.

In conclusion, we have shown that implementing
an MDT IBD-DERMA clinic provides patients
with safe and effective treatments for dermato-
logical complications of IBD therapy while main-
taining IBD control. This was also true in patients
with severe dermatological side effects, such as
the previously sparsely reported TNF-induced
IA. Further studies are needed to identify molec-
ular and/or genetic markers in prone individuals
and biomarkers that will allow for tailoring the
most optimal therapeutic approach for these
complicated cases.
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