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Anti—TNF-a induced mucous membrane pemphigoid-
like disease

Giacomo Setti, DDS, MSc, PhD,” Cristina Vaschieri, BS," Stefania Caramaschi, MD,°
Cristina Magnoni, MD, PhD,¢ Ugo Consolo, MD, DDS,” and Pierantonio Bellini, MD*

Mucous membrane pemphigoid (MMP) is an autoimmune blistering disease affecting various mucous membranes, with rare skin
involvement. We present a case of a 40-year-old woman with recurring desquamative gingivitis, implicating etanercept, an
anti—TNF-a agent, in MMP-like lesions confined to the oral mucosa. Suspicion arose due to temporal correlation between drug
administration and lesion onset, confirmed by recurrence upon resumption and resolution upon suspension. Laboratory findings
supported MMP diagnosis. Notably, the patient had a history of autoimmune urticaria and axial spondylarthritis. A probable
adverse drug reaction was established using the Naranjo scale. Possible mechanisms involve the role of TNF-a in MMP patho-
physiology and its interaction with viral triggers, exemplified by severe acute respiratory syndrome-coronavirus 2 (SARS-CoV-2)
infection. This case underscores the intricate relationship among autoimmune conditions, medications, and external factors in
mucocutaneous disorders, advocating for comprehensive patient assessment and interdisciplinary collaboration for optimal man-
agement. (Oral Surg Oral Med Oral Pathol Oral Radiol YEAR;VOL:page range) (Oral Surg Oral Med Oral Pathol Oral Radiol
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Mucous membrane pemphigoid (MMP) is a chronic,
autoimmune disease causing subepithelial blistering
disease involving a variety of mucous membranes,
including the conjunctiva, oral cavity, genitals, and,
more rarely, the larynx, esophagus, and trachea. Skin
involvement is rare, but mild lesions may occur.'

True incidence of MMP is uncertain; the incidence
of ocular MMP is 0.8 per million per year in the United
Kingdom and 0.7 per million per year for both Aus-
tralia and New Zealand. Figures out of Germany and
France in the last decade estimate an incidence of 2.0
and 1.8 per million, respectively.'” Moreover, women
are affected more often than men (2:1). The average
age of MMP onset is in the elderly population, between
the sixth and the seventh decades of life; however,
although rarely, the disorder can occur at any age,
including in children and adolescents. To date, no eth-
nic or geographic predilections are known. '’

The oral MMP subtype has shown a predilection for
a White ethnicity and an onset age between 54 and
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76 years." Diagnostic delays have been reported, rang-
ing from 2 to 60 months from development of the first
symptoms to diagnosis.” © There is a high prevalence
of other autoimmune disorders coexisting with MMP,
as revealed by a retrospective evaluation of self-
reported patient surveys, particularly autoimmune thy-
roid disease.”

The majority of MMP cases initially develop in the
oral mucosa." Oral involvement usually has a slow
onset, characterized by episodes of spontaneous relap-
ses and remissions. The gingiva is the most involved
site (80%), followed by the buccal lining mucosa
(58%), palate (26%), alveolar ridge (16%), tongue
(15%), and lip (7%)."” Clinical manifestation as des-
quamative gingivitis represents the hallmark of oral
MMP, although other differential diagnoses (e.g.,
lichen planus and pemphigus vulgaris) should be
excluded'”; appearance of lesions varies from mild,
scattered, and tiny red patches to generalized ery-
thema.' Blisters rupture easily, leaving erosions with
irregular shapes surrounded by an inflammatory halo
and covered by a pseudo-membrane. Scarring is
uncommon. A wide variety of symptoms, including
soreness, pain, bleeding, and sensations of mucosal
shedding, are reported.'” The overall symptomatology
leads to insufficient oral hygiene, facilitating the onset
of plaque-related gingivitis and, later, chronic
periodontitis.”

BP180 (collagen XVII) and laminin 332 are the main
autoantigens of MMP, with a linear deposition of IgG,
IgA, and/or C3 along the epithelial basement mem-
brane zone (BMZ) as a peculiar feature.” Even though
MMP’s pathophysiology still needs to be clarified, in
vitro and in vivo studies have elucidated how the
inflammatory response arises as a consequence of the
loss of tolerance to BMZ proteins, resulting in the gen-
eration of plasma cells that produce circulating IgG
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and/or IgA autoantibodies.'~ Severe manifestations of
the disease are related to the presence of both isotypes
directed against laminin 332 or BP180” and are charac-
terized by the presence of autoantibodies targeting
multiple epitopes on BP180.""

TNF-«a, a pro-inflammatory cytokine, is involved in
inflammation and the immune response via the trigger-
ing of important inflammatory pathways, such as
NFkB and MAPK, through binding to the TNF receptor
1 (TNFR1) or TNF receptor 2 (TNFR2)."" TNF-«
becomes elevated in psoriasis, rtheumatoid arthritis,
psoriatic arthritis, juvenile idiopathic arthritis, ankylos-
ing spondylitis, pemphigus vulgaris, and bullous pem-
phigoid (BP).'> TNF-« blockers (or anti—TNF-o) are
biologic drugs involved in the treatment of several dis-
eases, such as psoriasis vulgaris, theumatoid arthritis,
inflammatory bowel disease, pemphigus vulgaris, and
unresponsive skin BP.'*'*

Etanercept is a genetically engineered fusion protein
composed of a dimer of the extracellular portions of
human TNF-R2 fused to the Fc portion of human
IgG."” Tt acts as a soluble TNF-receptor capable of
binding cytokine-forming unstable complexes with
TNF-« trimers, inhibiting their binding to TNF-R1 and
TNF-R2.'5 Adverse reactions of anti—TNF-¢, includ-
ing the manifestation of BP, are described in the litera-
ture, and different hypotheses have been proposed to
explain their pathogenesis.'” Herein, a case of a sus-
pected TNF-o-induced, oral MMP-like disorder is
reported.

CASE PRESENTATION
In December 2022, a 40-year-old White woman was
referred to the oral medicine service to investigate a
recurring desquamative gingivitis. She reported an out-
break since November 2022 of gingival inflammation
and mucosal bullae that leave no scars when collapsing
and completely recover in 5 days or less. She had a his-
tory of autoimmune urticaria, severe axial spondylar-
thritis, hypothyroidism, and episodes of fever and
allergy to non-steroidal anti-inflammatory drugs. The
patient was also following a program for medically
assisted reproduction.

The patient’s drug history was disclosed: anti—TNF-
o etanercept (Benepali), 50 mg every 1 week hypoder-
mically for 21 months; omalizumab (Xolair), an mAb
that binds to and neutralizes IgE, 150 mg hypodermi-
cally, every 2 months for 1 year; buprenorphine
(Busette), an opioid transdermal patch, every 1 month
for 2 years; rupatadine (Pafinur), an antihistamine,
10 mg, 1 per day; and levothyroxine (Tirosint), a hor-
monal substitute, 125 mg daily.

The patient reported the first outbreak of oral lesions
during an episode of symptomatic severe acute respira-
tory syndrome-coronavirus 2 (SARS-CoV-2) infection.
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Moreover, she reported an improvement in her oral
mucosal condition after etanercept suspension. The
patient was not vaccinated against SARS-CoV-2, refus-
ing to receive the vaccination despite recommenda-
tions.

The oral examination showed overall gingival
inflammation along with lesions including erosions,
bullae, and membranes likely corresponding to blisters
roofs, involving both the gingiva and lining mucosa
(Figure 1A, 1B, and 1C); the Nikolsky sign was nega-
tive. Extraoral examination revealed neither lesions
nor bullae involving the nasal mucosa or conjunctiva.
Other than the known autoimmune urticaria, no skin
lesions were disclosed on the scalp, arms, trunk, or
legs.

Considering the patient’s medical and drug history
as well as the oral findings and symptoms, an adverse
drug reaction (ADR) was suspected.

Two tissue samples were taken while the patient was
under local anesthesia to perform histological examina-
tion as well as direct immunofluorescence (DIF). In
addition, indirect immunofluorescence (IIF) and
enzyme-linked immunosorbent assay (ELISA) tests
were performed on the patient’s serum. Hematoxylin
and eosin staining described a squamous mucosa with
acanthosis, accompanied by subepithelial cleft and pre-
served basal cells; fibrosis, reactive vascular prolifera-
tion, and mild chronic infiltrate are present in the
subepithelial connective tissue (Figure 2A). Moreover,
DIF resulted positive for IgG and C3 along the base-
ment membrane, and IIF revealed a positive IgG titer
on monkey esophagus substrate (dilution 1:10; Figure
2,B, 2C, 2D, and 2E). Moreover, an ELISA for IgG
autoantibodies against BP180 and BP230 yielded
52.64 U/mL and 2.43 U/mL, respectively (the cut off
value was 9 U/mL). Considering the whole laboratory
results, the diagnosis of MMP was suggested.

During follow-up, the potential association between
etanercept injection and blister development was
directly observed. The patient was taking 1 dose/week
as prescribed for axial spondylarthritis, and lesions sys-
tematically reappeared 2 or 3 days after injection (see
Table I). Conversely, another mandatory 3-week eta-
nercept interruption led to mucosal healing and no new
blisters (Figure 1,D, 1E, and 1F). A 1:1 galenic formu-
lation of clobetasol propionate 0.05% in Orabase to
create a tailor-made mouthguard was prescribed;
administration was then slowly adjusted from twice-a-
day to 1 to 3 applications a week until November 2023.
Nystatin mouthwashes were also prescribed.

Other than the reported suspensions, etanercept
injections were regularly administered 1 per week from
the beginning of follow-up (12 months); during such
period, MMP-like lesions chronically arose but were
alleviated by the topical therapy, as were the other
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Fig. 1. (A) Generalized gingival inflammation accompanied by erosions, blisters, and their remnants affecting gingiva, right side.
(B) Generalized gingival inflammation accompanied by erosions, blisters, and their remnants affecting gingiva, left side. (C) Gen-
eralized gingival inflammation accompanied by erosions, blisters, and their remnants affecting both the gingiva and lining
mucosa, right side. (D) Clinical pictures taken following a 3-week interruption of etanercept treatment, right side. (E) Clinical pic-
tures taken following a 3-week interruption of etanercept treatment, midline. (F) Clinical pictures taken following a 3-week inter-

ruption of etanercept treatment, left side.

symptoms. Since December 2023, axial spondylarthri-
tis treatment was switched to certolizumab pegol (Cim-
zia), an anti—TNF-«a administered twice a month; the
switch did not prevent lesions from developing but
resulted in less frequent manifestations.

DISCUSSION

The observed correlation between the onset of lesions
and the timing of etanercept injections, along with the
consistent recurrence and resolution of blisters upon
drug interruption and resumption, supports the likeli-
hood of their association. Moreover, the positive labo-
ratory findings, including histology, DIF, IIF, and
ELISA, provide further evidence supporting the diag-
nosis of MMP of the oral subtype.

To the best of our current knowledge, this case
presents a novel occurrence of MMP-like lesions attrib-
uted to anti—TNF-« treatment, uniquely characterized
by the isolated involvement of the oral mucosa.

Pemphigoid-like lesions are known but infrequent
ADRs, most of them involving the skin and, rarely, the
mucosae only. Zhang et al. (2022) reported 17 cases of
drug-induced skin BP,"? of which 3 directly connected
to etanercept,'® '® in 1 case of a 65-year-old woman
undergoing treatment with 25 mg etanercept twice
weekly for more than 2 years, only the oral cavity was
involved.'’

TNF-a seems to play an important role in BP and its
serum levels correlate with disease severity.'® More-
over, an in vitro observation suggests that the chemo-
kine (e.g., TNF- plus IL-4 or INF-y)

microenvironment can influence cultured eosinophils
to alternatively secrete Thl and Th2 chemokines.”
Thus, TNF-o can also induce altered immune
responses dominated by Thl or Th2, depending on the
micro immune profile (i.e., the levels of IL-4 and IFN-
y). Such shifting in Th1/Th2 response can promote
autoreactive B cells proliferation, as well as the class-
switching of autoantibodies, a dominant immune type
in BP development.'**"

So far, 3 main hypotheses can provide a likely expla-
nation about the TNF-o mechanism of action inducing
BP. The first hypothesis is based on the increase in cell
apoptosis that was found in patients exposed to
anti—TNF-« therapies; in this event, novel autoanti-
gens become available, leading to autoantibody
formation.'**" The second hypothesis considers the
imbalance in cytotoxic T cell responses caused by
anti—TNF-«; such an effect directly affects the reduc-
tion in autoreactive B cell suppression, leading to auto-
antibody production.'*?" Third, TNF- directly
interacts with the BMZ proteins with a mechanism of
binding and modification, favoring the susceptibility of
such structures to immune attack.'*'

In the presented case, BP180 antigen exposure or
changes in the autoimmune/inflammatory microenvi-
ronment concomitant or subsequent to SARS-CoV-2
infection could have accelerated the immune response
driven by etanercept, resulting in a recurrent disease
along with drug exposure.'*'*2"->2

Even considering the complexity of this patient’s
autoimmune condition, it is possible to attribute the



ORAL MEDICINE

0000

e98 Setti et al.

Fig. 2. (A) Squamous mucosa with acanthosis, accompanied
by subepithelial cleft and preservation of basal cells; fibrosis,
reactive vascular proliferation, and mild chronic infiltrate are
present in the subepithelial connective tissue. Hematoxylin
and eosin (H&E) staining, 4 times. (B) Direct immunofluo-
rescence. Anti—human-IgG FITC (1:10; Agilent Technolo-
gies, Glostrup, Denmark) show linear deposition on peri-
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MMP-like lesions to an ADR.* The several etanercept
interruptions satisfy the challenge—de-challenge—re-
challenge criteria; moreover, a “probable” score (7 of
13) was obtained on the Naranjo scale system for esti-
mating the probability of an ADR.”"** The Naranjo
scale was proposed in 1981 to provide a simple method
to help standardize the assessment of causalities from
ADRs in a variety of clinical situations. Its systematic
application to different cases of suspected ADRs has
provided reliable answers.”> The tool consists of 10
questions answered as “Yes,” “No,” or “Do not know”’;
each answer is assigned a different point value (-1, 0,
+1, and +2) and the final score is assigned a probability
outcome. Namely definite (> 9), probable (5 to 8), pos-
sible (1 to 4), or doubtful (< 0). Questions are designed
to evaluate the correlation between ADR development
and time and/or exposure, as well as dose dependence
or placebo effect.

In contrast to other causality assessment tools, such
as the global introspection method (the World Health
Organization—Uppsala Monitoring Centre scale”") or
probabilistic method,” the Naranjo scale is designed to
reduce intra-rater and inter-rater variability, making its
outcomes more reliable and valid. However, none of
the available causality assessment tools have been uni-
versally accepted as the gold standard; each tool suffers
intrinsic limitations as well as disagreement emerging
from their compared applications.”® The literature sug-
gests a link between viral infections and autoimmune
responses, involving several potential mechanisms,
such as molecular mimicry, persistent antigenic stim-
uli, central tolerance breach, and nonspecific bystander
activation.”’~*’ The dysregulation of pro-inflammatory
cytokines associated with viral infections is likely
implicated in the initiation of autoimmune reactions.”’
The role of SARS-CoV-2 infection as a trigger influ-
encing the patient’s response to anti—TNF-« was con-
sidered. Only a few reports of BP induced by SARS-
CoV-2 were available, accounting for hyper-autoim-
munity and hyper-inflammation sustained by IL-6 and
IL-13,*" as well as IL-1B, IL-17, and TNF-«’” upregu-
lation. These same cytokines have been implicated in
BP’s pathogenesis.” In addition, reported cases of BP
induced by the SARS-CoV-2 vaccination attribute the
disease’s development at first to the involvement of

lesional mucosa at the epithelial-connective junction. (C)
Direct immunofluorescence. Anti—human-C3 FITC (1:20
respectively, Agilent Technologies, Glostrup, Denmark)
show linear deposition on peri-lesional mucosa at the epithe-
lial-connective junction. (D) Indirect immunofluorescence.
Salt split skin highlight linear positivity on the roof of the
blister. (E) NC16a coating substrate on BIOCHIP (Dermatol-
ogy Mosaic 7, EUROIMMUN, Germany); fluorescent rhom-
bus shape are recognizable.
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Table I. Pathological disease course, main events, and timeline

July 16, 2021
November 2, 2022

November 26, 2022
November 30, 2022
December 5, 2022

December 12, 2022

Treatment for axial spondylitis with etanercept (TNF-« inhibitor) prescribed by the rheumatologist.

Etanercept administration suspended following guidelines due to symptomatic COVID-19 infection (-CoV-2).
Patient reported manifestation of gingival lesions and inflammation during the -CoV-2 disease, with complete
mucosal healing achieved in 5 days.

SARS-CoV-2 Infection negativization

Resumption of etanercept injection at 1 per week.

Administration of anti-pneumococcal and anti-influenza vaccinations carried out without interruption of etaner-
cept therapy. Oral blistering lesions developed.

Clinical evaluation by the Oral Medicine Service. According with primary care physician, etanercept was sus-

pended.
December 30, 2022

desquamative gingivitis observed.
January 2, 2023
January 4, 2023
January 21, 2023

vitis observed.
January 23, 2023
January 25, 2023
December 15, 2023

Multiple gingival blisters appeared.

Complete recovery of oral mucosa health achieved after 2 weeks of etanercept suspension. No new blisters or
Resumption of etanercept injection at 1 per week.

Mucosal and gingival inflammation, along with blisters, detected. Drug injection suspended again for 2 weeks.
Complete resolution of oral lesions seen after suspension of etanercept. No new blisters or desquamative gingi-

Resumption of etanercept injection at 1 per week.

Therapy for axial spondylarthritis switched from Benepali (etanercept) to Cimzia (certolizumab pegol).

COVID-19, coronavirus disease 2019; SARS-CoV-2, severe acute respiratory syndrome-coronavirus 2.

extracellular antigens/epitopes (BP180-NC16A
domain), with a serological model dominated by
BP180 antibodies.”* A recent observation hypothesized
a molecular similarity between the viral spike protein
and BMZ-specific structures (e.g., BP180 and BP230)
to explain 2 cases of BP outbreak after receiving the
first vaccination dose.>> On the other hand, no reports
of interactions between anti—TNF-« and SARS-CoV-2
infection concerning the manifestation of a bullous dis-
ease are available in the literature.

CONCLUSION

The case presented in this study highlights the complex
interplay between autoimmune conditions, medication
use, and external triggers, such as viral infections in
the manifestation of mucocutaneous disorders.

Overall, this case underlines the importance of com-
prehensive patient evaluation, including thorough med-
ication history and consideration of potential triggers,
in the diagnosis and management of mucocutaneous
disorders. Collaborative efforts between different spe-
cialists are crucial for optimizing patient care and
improving outcomes in patients with complex autoim-
mune conditions.
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