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Abstract
Bullae autoimmune diseases can be induced by environmental factors in a genetically susceptible individual, and viruses may be
important triggers for this process. Coronavirus disease 2019 (COVID-19) is a multisystemic disease known for developing
many types of skin lesions. However, little is known about post-COVID-19 manifestations. A previous healthy male patient, 43
years old, with resistant mediastinal Hodgkin’s lymphoma stage II diagnosed in 2019, without treatment at the moment,
developed monomorphic flaccid bullae on the trunk 40 days after testing positive for severe acute respiratory syndrome coro-
navirus 2 (SARS-CoV-2). Although he had risk factors for IgA and paraneoplastic pemphigus, there were no elements for these
diseases. The investigation confirmed a pemphigus vulgaris (PV). PV had a good response to treatment with prednisolone 1
mg/kg per day, and methotrexate 15 mg subcutaneously was added per week. The patient was discharged with oral methotrexate
and prednisolone at the same dose. Prednisolone was decreased by 20 mg per day during the follow-up. Viruses such as
herpesvirus, cytomegalovirus, and varicela zoster can act as triggers for PV. This process is not immediate after the infection
because it depends on the change in antibodies initially produced against the virus that start to identify antigens present in the
skin’s anchoring structures. SARS-CoV-2 can induce autoimmunity, as seen in Guillán-Barré syndrome and in Kawasaki
disease. It is a highly immunogenic virus that is the perfect agent for triggering PV. This case can be considered a cutaneous
autoimmune post-COVID-19 manifestation.
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Introduction

Bullous autoimmune diseases are a group of disorders char-
acterized by blister formation on the skin and/or mucosa due
to autoantibodies against cellular anchorage structures of

those sites [1]. Viral diseases are potential inducers of autoim-
munity reactions [2].

Coronavirus disease 19 (COVID-19) is a multisystemic
disease that may present skin lesions [3, 4]. The most de-
scribed cutaneous manifestations related to severe acute respi-
ratory syndrome coronavirus 2 (SARS-CoV-2) infection are
urticarial lesions [5], chilblain-like lesions, vesicular erup-
tions, maculopapular rash, and livedo [6]. They can occur
alone or with the involvement of other organs andmay happen
before, during, or after systemic symptoms [5, 6]. Despite the
progress made in the knowledge about acute symptoms of
COVID-19, many questions remain about the consequences
of the inflammatory process induced by the virus.

Autoimmune reactions were described in the context
of COVID-19 [7]. However, skin autoimmune phenom-
ena related to SARS-CoV-2 have not yet been reported.
We report a case of PV present after SARS-CoV-2 in-
fection and discuss the possible relationship between the
virus and autoimmunity phenomena.
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Case Report

A 43-year-old male without comorbidities was diagnosed
with mediastinal Hodgkin’s lymphoma stage II in January
2019. The patient had no personal or family history of auto-
immunity. He had failed with the first line of treatment
(abriamycin/bleomycin/vinblastine/dacarbazine) on
June 2019 and after with radiotherapy ended in February
2020. Due to the outbreak of the pandemic, he was without
any treatment, on an immunotherapy schedule in July of 2020
when presented anosmia and ageusia without other symp-
toms. RT-PCR was positive for SARS-CoV-2 on 07/30/
2020, and there were no laboratory changes. The symptoms
resolved spontaneously after 10 days; however, due to infec-
tion, the treatment of lymphoma was postponed. Forty days
later on 09/10/2020, he presented bullae on the chest. He was
treated with acyclovir with a hypothesis of herpes zoster out-
patient at the hematology clinic. The bullae spread to the back,
abdomen, upper limbs, and lower limbs. He was hospitalized
on 09/28/20, and the dermatologist’s evaluation was request-
ed. On physical examination, he presented monomorphic flac-
cid bullae over edematous plaques and erosions on the chest,
abdomen, between the scapulas, arms, and thighs (Fig. 1).
There were small ulcers on the oral mucosa. There were no
lesions on the genital or eyes. The patient had no fever or other
systemic symptoms. There was no other manifestation of au-
toimmunity. The diagnostic hypotheses were bullous lesions

due to coronavirus reinfect ion/react ivat ion, PV,
paraneoplastic pemphigus (PNP), or bullous pemphigoid.
The absence of polymorphism and the mild involvement of
the mucosa were against PNP. There were no pustular lesions
to include IgA PV in the hypotheses. RT-PCR for SARS-
CoV-2 was repeated, and the result was negative.
Laboratory exams were normal, and there were no signs of
other infections. Histopathological examination of the skin
and mucosa fragments demonstrated suprabasal acantholytic
dermatosis with a mixed inflammatory infiltrate with eosino-
phils (Fig. 2A) compatible with PV. Direct immunofluores-
cence (DIF) showed intracellular IgG (Fig. 2B) and C3 with
negative IgA, confirming PV. The patient was treated with
prednisone 1 mg/kg for 7 days with a good response, and
subcutaneous methotrexate (MTX) 15 mg/week was added.
The patient was discharged after 15 days on 10/13/19 with
oral MTX 15 mg/week and prednisone 60 mg per day. The
patient had a good evolution with a reduction of prednisone
for 20 mg combined with MTX 15 mg per week.

Discussion

Autoimmunity development is a complex process and may be
idiopathic or induced by neoplasms, drugs, infections, or in-
flammatory processes [7]. There are different mechanisms that
result in autoimmunity, such as molecular mimicry, immune
activation by exposure to self-antigens (bystander activation),
and subsequent expansion of autoreactive T cells by the epi-
tope spreading phenomenon in some cases [2, 8].

The autoimmunity process starts with massive migration of
CD8+ T cells to the site of infection, resulting in target cell
death and posterior phagocytosis by macrophages.
Eventually, there is a natural similarity between viral and host
antigens, leading to autoantigen identification and destruction
by the immune system, a mechanism called molecular mim-
icry. When there is no similarity of antigens but the cytolysis
process is greater than phagocytosis, self-antigens can be ex-
posed to the immune system, generating autoreactive cells [2,
8]. This phenomenon is called bystander activation. In the
case of prolonged viral disease or the presence of a virus with
multiple antigenic targets, the immune system optimizes its
response to attack the infectious agent in as many epitopes
as possible, amplifying the recognized antigens [2, 8].
However, in susceptible individuals, this natural process in-
duces autoimmunity [8]. After the first stage in which by-
stander activation or molecular mimicry occurs, immune re-
sponse amplification leads to the identification of different
self-antigens not related to the first antigen and, consequently,
the development of autoantibodies, a phenomenon called epi-
tope spreading [2, 8].

SARS-CoV-2 can be an environmental trigger for autoim-
mune reactions, possibly through more than one mechanismFig. 1 Large flaccid bullae and erosions on the chest and abdomen
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[6]. Guillain-Barré syndrome (GBS), which is most likely
presented earlier in the course of the disease, is one of the
pathologies triggered by COVID-19 [9–11]. The relationship
betweenGBS and previous viral infections is well established.
It probably occurs through molecular mimicry due to a simi-
larity between the virus antigens and the ganglioside compo-
nents of the peripheral nerves, resulting in the rapid onset of
symptoms [6].

A second autoimmune phenomenon due to SARS-CoV-2
infection is Kawasaki disease, reported in children 9 to 45
days after mild COVID-19 [12, 13]. There are many possible
etiologies for Kawasaki disease, among which viruses are
suggested by a seasonal increase in cases and outbreaks [14]
and by the presence of viral RNA in lung biopsies, among
which coronavirus [15]. These findings were reported before
the pandemic, and until recently, there were those who
contested viruses as triggers for Kawasaki disease [14]. With
the pandemic, this link has become clearer. Kawasaki is a
febrile necrotizing vasculitis caused by infiltration of IgA
plasma cells, CD8+ T lymphocytes, and macrophages in the
coronary arteries with an increase in proinflammatory cyto-
kines (IL-1, IL-6, IL-8), a decrease in TNF-alpha, and the
presence of autoantibodies [14, 15]. The autoimmunity mech-
anism and the epitope responsible for triggering this process
are not yet known [15].

There are currently no reports of cutaneous autoimmune
lesions due to SARS-CoV-2. However, cutaneous hypersen-
sitivity reactions due to unknown mechanisms were reported
during the COVID-19 course [16–18], suggesting that SARS-
CoV-2 promoted immune dysregulation, inducing a hyper-
sensitive state and skin lesions not directly related to the virus.
Pityriasis rosea in children, which occurs 1 week or more after
SARS-CoV-2 or herpesvirus (HHV) 7/6 infection, is also a
postinfection immunological manifestation [19, 20].
Although viral fragments can be found in the lesions, they
are the result of the migration of CD4+ T lymphocytes and
Langerhans cells to the skin in response to systemic infection
and may result from the interaction between more than one
virus [19, 20].

Environmental triggers can induce bullous autoimmune
diseases in a genetically susceptible individual due to

molecular mimicry or epitope spreading phenomena [4,
21]. The herpesvirus family is a high lymphotropic virus
and once again is involved in this association. IgG against
herpes simplex 1 and cytomegalovirus has been identified
in the serum of patients with PV more frequently than pa-
tients with pemphigus foliaceus (PF) and healthy controls.
DIF for herpesvirus was also positive in the oral mucosa of
PV [22]. A case report of PV presented 17 days after a
varicella infection again indicates that viruses can act as
triggers for the disease [23]. Although we have been in an
endemic region for PF [1] since April 2020, near the apex of
the first wave of the pandemic, we noticed an increase in PV
cases. However, it is difficult to prove a temporal relation-
ship between the facts due to the late appearance of skin
symptoms and hospitalizations in hospitals without struc-
ture for investigation of dermatological cases [24].

The patient had Hodgkin’s lymphoma as a risk factor for
PNP and IgA pemphigus; however, the clinical picture and the
investigation ruled out these hypotheses [25, 26]. IgA pem-
phigus is more associated with T cell lymphoma. The lesions
start with pustules in the trunk or extremities that progress to
the arciforme or annular crusted plaques. Biopsy shows
intraepidermal or suprabasal neutrophilic infiltrate, and DIF
is positive for intercellular IgA in the epidermis [25]. PNP is
more common in the course of non-Hodgkin lymphoma and
presents clinically with conjunctivitis, intratable mucositis,
and polymorphic lesions on the skin due to the variable epi-
topes targeted by antibodies. The histopathological exam
shows different patterns, such as suprabasal acantholysis with
scant inflammatory infiltrate, interface dermatitis, or basal cell
vacuolar degeneration, reflecting polymorphic lesions. DIF
was positive for intercellular IgG and C3 in 50% of the cases,
but it was distributed more intensively in the cells of the basal
layer. Indirect immunofluorescence was positive for IgG in
the rat bladder. Immunoblotting or immunoprecipitation
shows several proteins, such as desmoplakin, envoplakin,
periplakin, bullous pemphigoid antigen 1, and alpha-2-
microglobulin 1. PNP is poorly responsive to corticosteroids
and conventional treatments such as MTX [26]. Clinical pic-
ture, histopathologic exam, DIF result, and good response to
treatment confirmed PV.

Fig. 2 A Histopathologic exam,
magnitude ×400, hematoxylin-
eosin coloration: blister with
suprabasal acantholysis. B Direct
immunofluorescence positive for
intercellular IgG
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It could be assumed that lymphoma was responsible for the
appearance of PV. However, large population studies did not
confirm this association [27]. Lymphoma could help in the
autoimmune process, exposing autoantigens and promoting
the ideal environment for immunological activation in the
context of a highly antigenic viral disease [26]. Autoimmune
phenomena can occur after mild covid conditions [9–13]. The
late temporal relation between SARS-CoV-2 infection and the
emergence of PV was expected since the development of per-
manent autoimmunity requires a second step after the initial
inflammatory process [8, 9]. PF in its endemic form has some
environmental factors in its pathogenesis, however, without
knowing when the contact happened.

Conclusions

SARS-CoV-2 has been reported as a cause of autoimmune
manifestations [10–14, 23, 24]. PV was previously associated
with viral infections, and the immune mechanism of PV de-
velopment can be triggered after COVID-19 [21]. These facts
suggest that this case can be considered an autoimmune cuta-
neous post-COVID-19 manifestation.
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