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Summary
Erythema multiforme is an inflammatory skin and mucosal disease mainly related to infectious agents such as
Herpes simplex virus, Mycoplasma pneumoniae, though it can also be “idiopathic”. The characteristic skin lesions are
typical or atypical acral raised target lesions. The oral mucosa can be affected, alone or in combination with other
mucosal/cutaneous sites, sometimes causing extreme pain, severely impacting food intake, and warranting hospi-
talization. A comprehensive understanding of erythema multiforme clinical characteristics, triggering agents, and
differential diagnosis including Stevens-Johnson syndrome/Toxic Epidermal Necrolysis, is crucial to conduct proper
workup and management. Mycoplasma pneumoniae infection should be immediately ruled out because of the need of
antibiotics. The cornerstone of management is symptomatic treatment and will be detailed in this review as well as
the etiologic treatment. Lastly, the management of persistent or recurrent erythema multiforme can be challenging,
especially when antivirals fail to prevent a relapse, but breakthrough treatments have been reported successful in this
difficult-to-treat subset of patients.
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Introduction
Erythema multiforme (EM) is an inflammatory skin and
mucosal disease mainly related to infectious agents such
as Herpes simplex virus (HSV),1 Mycoplasma pneumo-
niae2,3 (MP), and less commonly other agents such as
Poxviruses and Severe Acute Respiratory Syndrome
-Coronavirus 24 (although some EM remain “idiopathic:
see below). Epidemiological data of EM are scarce. The
estimated prevalence ranges between 0.01% and 1%.5

EM predominantly affects young adults, with a female
preponderance, having a worldwide distribution without
any ethnic predilection.5 The clinical presentation is
typically characterized by raised acral target lesions on
the skin with sometimes mucous membranes involve-
ment,1,5 causing significant morbidity, impaired food
intake, acute pain, hospitalization, and possible long-
term sequelae.6 The treatment is mainly symptomatic
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and the use of systemic corticosteroids remains
debated.1 The objective of this review is to detail a
pragmatic approach to EM, focusing on the identifica-
tion of triggers, red flags and management, providing a
roadmap for future research. New concepts regarding
nosology and severity will be provided as well.

Methods
Search strategy and selection criteria
On October 10th, 2023, search strategy and selection
criteria data for this review were identified by searches
of MEDLINE, PubMed, and references from relevant
article using the following combination of search terms:
“erythema multiforme” OR “EM” OR “Mycoplasma
pneumonia induced rash and mucositis” OR MIRM OR
“Reactive infectious mucocutaneous eruption” OR
RIME. Candidate studies including brief reports and
case reports were reviewed and articles about erythema
multiforme, published only in English or French, were
selected based on titles and abstracts. Abstracts and re-
ports from meetings were included only when they
related directly to previously published work. These
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candidate studies were obtained and read in full. Arti-
cles about drug-related Stevens-Johnson syndrome/toxic
epidermal necrolysis, narrative reviews without any
clinical patient data, and editorials were excluded
(Fig. 1). The following data was obtained for analysis:
triggers of EM, type of EM (minor or major), mucosal
involvement, workup, histology findings, management
strategies, mucosal sequelae and recurrence of the EM.

Role of funding source
None.

Nosology and definitions
Nosology
The first description of EM was reported by von Hebra
in 1866 who described skin-limited lesions primarily
localized on the extremities with a tendency to recur.7 In
1983, Hoff et al. proposed the separation between EM
“minor” and EM “major”.8 EM minor was defined as
4091 potentially elligible
studies identified through

database search

1
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Fig. 1: Study flowchart.
acute, self-limited, or episodic, symmetrically distrib-
uted, annular concentric erythematous skin lesions with
absent mucosal lesions or lesions limited to 1 mucosal
surface, while EM major had the same skin manifesta-
tions but with a more severe mucosal involvement,
affecting two or more mucosal surfaces. Instead of the
minor/major classification, categorization of EM ac-
cording to severity is proposed to better guide the
management. EM would be defined as severe or non-
severe based on the degree of mucous membrane
involvement. In severe EM, at least one mucous mem-
brane would be heavily affected, e.g., oral mucosal
involvement impairing food intake, with pain requiring
opioid analgesics.

Recently, a distinct syndrome has been defined with
MP, the so called Mycoplasma pneumoniae-induced rash
and mucositis (MIRM).2 Clinically, mucocutaneous
eruptions in the MIRM are very morphologically
diverse. They range from mucositis alone, to prominent
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mucositis with respiratory tract sequelae and little to
moderate skin involvement.3 Ramien et al.9 proposed
the umbrella term of reactive infectious mucocutaneous
eruption (RIME) to acknowledge the multiple non-MP
pathogens, including Chlamydiae pneumoniae, entero-
virus, human metapneumovirus, human para-
influenzavirus 2, rhinovirus, adenovirus, and influenza
B virus (Table 1). RIME encompasses several entities
including the MIRM and infection-related severe EM.9

Whether MIRM/RIME is a separate entity, or a part
of the EM spectrum is still a matter of debate. Clinical
and histological findings of both strongly overlap with
EM. Even though MP can induce epidermal necrolysis
and some patients may have a sort of overlap between
EM and Stevens-Johnson syndrome (SJS)/“Toxic”
Epidermal Necrolysis (TEN) (Supplementary
Figure S1).10 Distinguishing between MIRM/RIME
and SJS/TEN is of utmost importance as EM/RIME/
MIRM and SJS/TEN warrant different management
plans.11

While EM is most commonly caused by infections
and SJS/TEN are most commonly caused by drugs, the
clinical presentation is the determining factor in making
Potential triggers of EM Potential triggers of RIME

HSV 1 and 2 Mycoplasma pneumoniae

Adenovirus Chlamydia pneumoniae

CMV Cytomegalovirus

EBV Enterovirus/rhinovirus

Enterovirus Epstein–Barr virus

Hepatitis B Hepatitis A

Hepatitis C HHV-6

HIV Human metapneumovirus

Human metapneumovirus Human parainfluenzavirus 2

Human parainfluenzavirus 2 Influenza B

Influenza B virus Merckel cell Polyomavirus

Molluscum contagiosum SARS-CoV2

Orf virus Varicella Zoster virus

Rhinovirus

SARS-CoV-2

Varicella zoster virus

Mycoplasma pneumoniae

Borrelia burgdorferi

Chlamydophila pneumoniae

Gardenella vaginosis

Neisseria meningitidis

Treponema pallidum

Tularemia

Mycobacterium leprae

Trichophyton mentagrophytes

Microsporum canis

Sporotrichosis

Table 1: Potential triggers of Erythema Multiforme (EM) and Reactive
Infectious Mucocutaneous Eruption (RIME).

www.thelancet.com Vol 77 November, 2024
the diagnosis of EM vs SJS/TEN. Typical or atypical
raised target lesions are found in EM while purpuric
macules evolving into vesicles, blisters and detachment
are found in SJS/TEN (Supplementary Figures S1 and
S2).12 Skin detachment is usually limited in EM and
the prognosis is generally better than SJS/TEN.13 In fact,
the final nosology is complex as an “Epidermal necrol-
ysis” pattern may be found in both entities.

Definitions
Acute EM flare: severe vs non-severe EM. Herein, instead
of a major/minor classification, a more pragmatic
approach based on the whole severity of the mucosal
lesions is suggested, i.e. severe/non severe (see above).

Chronic EM. Chronic EM can be recurrent or persistent
with recalcitrant lesions, worsening with flares. The
repeated episodes of EM over a period of years are
commonly defined as recurrent EM. In patients who
suffer from recurrent EM, studies have reported an
average of 6 episodes per year with a mean duration of
6–10 years.14

Persistent EM is defined as the continuous occur-
rence of typical or atypical raised target lesions without
periods of complete healing.5 Bullous lesions are often
present. Mucosal lesions are not always constant in
persistent EM.

Pathophysiology/etiology
The pathophysiology of EM is debated, and many points
remain unanswered. The pathways leading to lesion
formation in acute episodes of herpes-associated EM
(HAEM) and MP-EM could differ from chronic EM
(CEM). Compared to non-mycoplasma-related EM, it is
hypothesized that mucosal lesion development is
induced by direct injury of MP to the affected sites or
indirect injury by immune complex-mediated vascular
injury. The most studied pathway is that of the HAEM
(Fig. 2).

Acute EM: the HAEM model
Several arguments illustrate the role of HSV in EM
although the virus could not be isolated from skin le-
sions: i) the presence of viral DNA, ii) the expression of
viral RNA and/or HSV antigens demonstrated not only
in active skin lesions but also in the scarred skin several
days after the acute episode. The most frequently
expressed gene in skin lesions of patients with HAEM is
the viral polymerase (pol) gene which may provide an
aberrant DNA replication signal that results in altered
cell cycle regulation and/or apoptosis. It could also
stimulate a specific immune response in the skin. The
healed HAEM lesional skin did not stain with pol anti-
body although the healed skin retained pol DNA sug-
gesting that pol expression is associated with lesion
development (Fig. 2).
3
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Fig. 2: Acute EM: the HAEM model. The virus is phagocytosed by macrophages and CD34+ Langerhans cells progenitors which are not permissive for
HSV replication resulting in viral DNA fragmentation in HSV lesions. Whereas CD34+ cells from normal subjects or from patients with HSV infection but
not HAEM evidenced a time-dependent loss of viral DNA that was no longer seen at 7 days post infection, by contrast CD34+ cells from HAEM patients
were impaired in viral DNA clearance, thereby providing a unique opportunity for its delivery to the skin. These viral DNA fragments are transported by
the CD34+ cells to distant keratinocytes and mucosal epithelia through upregulation of adhesion molecules such as E-cadherin.15,16 The expression of
HSV antigens results in the recruitment of CD4+ T helper type 1 cells with a subsequent release of IFN gamma and autoreactive T-cell mediated
epidermal necrosis.17,18
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Persistent CEM
TNF has been demonstrated to be only weakly positive
in EM lesions.19,20 However, the possible efficacy of
thalidomide and adalimumab in persistent EM sug-
gested that inhibiting systemic TNF release might be a
clue in the pathogenesis (rather than the local lesional
effects).19–21 Moreover the successful treatment of EM by
inhibiting Janus kinase (JAK) suggests that JAK-signal
transducer and activator of transcription (STAT) might
also plays a role.22 In fact, RNA sequencing and prote-
omic evaluation demonstrated that JAK-STAT depen-
dent cytokines IFN-γ and interleukin (IL)-15 are
upregulated in EM lesions and decrease with JAK in-
hibition.22 These findings provide compelling evidence
that EM is a CD8+ and NK T-cell–driven disease
dependent on IFN-γ and IL-15 activation.23 The TNF
receptors on immune cells can activate the JAK-STAT
signaling and JAK-STAT activation enhances TNF ac-
tivity, at least in macrophages. Therefore, the TNF and
JAK-STAT pathways are likely interconnected and play
an important role in the pathophysiology of persistent
EM.23

Plakins (PLK) are structural proteins found in the
desmosomal plaque, including desmoplakin (DSP) I/II,
envoplakin (ENV), and periplakin (PPL).24 These pro-
teins are targeted by auto-antibodies in paraneoplastic
pemphigus (PNP) or pulmonary idiopathic fibrosis.24

From 1995 onwards, a subset of electron microscopy
studies has shown the presence of anti-PLK antibodies
(anti-PLK-Abs) in EM skin lesions.25 The exact role of
anti-PLK antibodies (anti-PLK-Abs) in the progression of
the disease, whether they serve as the initial triggering
event, contribute to the relapse process, or are merely
fortuitously detected due to epitope spreading, is yet to
be fully understood. They were mostly associated with
relapsing and difficult-to-treat EM.24

Finally, genetic susceptibility to EM has been re-
ported, recurrent EM being associated with the HLA-
DQB1*0301, HLA-B35, HLA-B62,15 and HLA-DR5320
alleles.5,26
www.thelancet.com Vol 77 November, 2024
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Etiology
Ninety percent of EM cases reported in the medical
literature were triggered by infections with the most
common triggering agent being HSV.1,8,17,27 HSV1 is
more frequently associated with EM than HSV2.1 MP is
the second most commonly associated infection after
HSV.1,3,5,8 Currently, the World Health Organization
declared clusters of respiratory illness in children in
northern China and worldwide, partly due to MP and
COVID-19.28 These clusters need to be followed closely
as they might be associated in increasing incidences of
EM. SARS-CoV-2 has been recently linked to EM. The
reported patients classically developed EM lesions after
COVID-19 classic symptoms. Most patients had only
skin involvement with minimally symptomatic mucosal
involvement. EM was not associated with worse
outcome of the disease.29 Medical literature has linked
other infectious agents to the development of EM. They
are listed in Table 1. Vaccinations were also reported as
EM triggers, which include pneumococcal vaccina-
tions,30,31 measles-rubella,32 smallpox,33 rabies,34 HPV,35

rotavirus,36 diphtheria-pertussis-tetanus,37 meningitis,38

Hepatitis A,30 and Hepatitis B.39 All available COVID-
19 vaccines were associated with EM.40 The range of
disease onset after vaccination was 3 days to 2 weeks
and the clinical pattern resembled the one following
COVID-19 infection.

Pediatric EM may have similar triggers when
compared to adults and with a comparable clinical pre-
sentation. In children, post vaccination EM, although
rare, was reported with most vaccines currently used,
including the covid-19 vaccines. The diagnosis was
mainly clinical in reported cases of pediatric EM and
biopsies were rarely done. Infantile EM is a much rarer
condition with only 19 reported cases, most commonly
with vaccines. Neither MP-EM nor mucosal membrane
involvement were reported in infants with EM.41

The question of the drug causality in EM is com-
plex and controversial for several reasons: i) SJS may
be misclassified as EM; ii) the presence of a culprit
drug is not synonymous of the phenotype, e.g., SJS/
TEN or EM; iii) EM is known to be mainly infection-
related and cases of SJS were misclassified as “drug-
induced EM”. Demouche et al. analyzed all EM cases
reported in the French pharmacovigilance database
and concluded that only 6% of evaluable reports
would be probable drug-induced EM and other diag-
nosis were excluded.42 Moreover, although rare, the
definite drug involvement as a causative factor cannot
be confirmed even if a drug intake precedes the EM
eruption. An additional confounding factor is that
infections can also cause true SJS/TEN. Finally, a
report of a few drug-induced EM in a pharmacovigi-
lance data base retrospective analysis does not provide
any strong evidence and large epidemiologic reports
are needed with strict inclusion criteria, excluding all
cases of SJS/TEN.
www.thelancet.com Vol 77 November, 2024
Signs and symptoms
Prodromal symptoms of fatigue, malaise, and myalgia
are common in severe EM. They develop a week before
the onset of skin and mucosal manifestations of EM.5

The diagnosis of EM is made by careful skin examina-
tion The typical raised EM target lesions are character-
ized by 3 concentric rings located acrally or
disseminated1: variably bullous central portion suc-
ceeded by2 a dark red zone surrounding center,3 and a
lighter edematous ring and finally erythema at the outer
portion of the lesions (Supplementary Figure S2). EM
lesions may later evolve into geographic, polycyclic and
annular configurations. MP-EM has a distinctive clinical
presentation.43 It more often occurs in winter and pre-
sents with less acral/more truncal predominant skin
manifestations, ranging from purpuric macules to ves-
icles and bullae.3 It is often accompanied with a more
severe mucositis causing longer hospital stays and more
long-term sequelae compared with HAEM.3,6 Of note,
clinical and radiological signs of pneumoniae were not
constantly present in MP-EM.3 M. pneumoniae can also
induce SJS and TEN.44 MP EM/RIME/MIRM differs
from SJS/TEN by predominantly affecting the mucosal
surfaces involvement with variable skin involvement,
younger patients, and better prognosis.2,44 MIRM and
RIME could be considered as part of the EM spectrum
with severe involvement in general. Beyond the minor
and major classification of EM, including the MIRM
and RIME, focusing on the severity of EM is what
matters in the management of the disease as mucosal
involvement can be severe causing significant pain and
reduced food intake for instance (see above).1

Mucosal involvement
The typical primary lesion of the oral mucosa consists of
vesicles, but they rupture easily, giving way to post-
bullous erosions. The initial mucosal lesions are rarely
visualized. The onset of the disease is often brisk, pre-
ceded by tingling sensations in the affected areas. Le-
sions preferentially occur on non-keratinized mucous
membranes such as the lips, cheeks, ventral surfaces of
the tongue and are often painful. The gum is typically
spared, allowing the differential diagnosis of primary
herpetic infection, which is accompanied by general
signs and symptoms, fever, and painful cervical lymph
nodes. Involvement of the vermilion of both lips is
common, with the presence of hemorrhagic crusts. Skin
rosettes are inconsistent. The intensity of oral involve-
ment varies; it can be minimal with few lesions, or,
conversely, extremely extensive, preventing any food
intake with subsequent hospitalization. Mucosal lesions
spontaneously resolve within two to three weeks without
leaving a scar. Outbreaks of oral erythema multiforme
can recur at an unpredictable rate. Some patients will
have only one outbreak in their lifetime, while others
will have one to two per year. Conversely, some patients
will have frequent or even continuous outbreaks. The
5
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current body of research does not provide any evidence
to explain why patients differ in the frequency of out-
breaks from once in lifetime to annually or continuous
EM flare-ups. In HSV-induced EM some patients will
only have one episode while others will have re-
currences every month. HSV lesions do not always
precede EM. The diagnosis is confirmed when long
term suppressive antiviral therapy reduces the EM
flares. The prognosis of oral erythema multiforme is
dominated by the frequency of these recurrences,
making this condition sometimes disabling, warranting
a preventive treatment.

Oral EM
Isolated oral EM is a subset of EM that presents with
clinical features of multiple self-limited irregular oral
ulcers. The disease can be recurrent. HSV is the most
common triggering agent. The diagnosis is challenging
and is based on the exclusion of other mucosal diseases
such as auto-immune bullous diseases, erosive
mucosal lichen planus, and SJS, rendering the biopsy a
crucial step in management. The current epidemio-
logic data is not enough to support this phenotype but
in our experience, cases of isolated oral EM lesions
without any skin manifestations, in the absence of
drug intake and after ruling out auto-immune bullous
diseases and connective tissue diseases by serology
and/or biopsy would be considered and treated as
EM.45–47

Pathological findings
Different pathological findings have been reported,
possibly due to varying degrees of skin involvement
severity, underlying infections, and/or the exact site of
the skin biopsy (e.g., center vs periphery of targetoid
lesions).3 Most EMs present with an interface derma-
titis, characterized by a mild to moderate dermal infil-
trate of lymphocytes, also infiltrating the basal layers of
the epidermis, and associated with basal vacuolar
changes and scattered apoptotic keratinocytes readily
involving the suprabasal layers (Supplementary
Figure S3). Spongiosis and edema of the papillary
dermis are sometimes present.48 Histologically, EM can
present as epidermal necrolysis with confluent kerati-
nocyte apoptosis and epidermal detachment as shown in
(Supplementary Figure S3). This is thought to be more
common in MP-infected patients.3,49 Because of these
different histopathological aspects, dermal (dermal
papillary edema and inflammation with minimal
epidermal injury), epidermal (marked epidermal lesions
and apoptosis), and mixed forms are classically
described. They correspond more or less to the more
recently described maculo-papular exanthema (MPE)-
like and TEN-like forms.3

Dermal infiltrates are composed of lymphocytes,
including coarse-grained lymphocytes, and some mac-
rophages.48 Eosinophils and neutrophils may also be
present.3,50,51 Plasmacytoid dendritic cells are thought to
be more abundant in virus-associated and recurrent
cases.52,53 Direct immunofluorescence studies generally
show nonspecific results: labeling of apoptotic bodies,
granular deposition of C3 along the dermoepidermal
junction and in papillary dermal vessels.54,55 The pres-
ence of properdin suggests activation of the alternative
complement pathway.55

EM resembles other skin conditions manifesting as
an interface dermatitis. TEN-like forms are morpho-
logically indistinguishable from various histological
simulators manifesting as an « acute syndrome of
apoptotic pan-epidermolysis », a concept first intro-
duced by Ting et al.56: lupus-Lyell and Rowell syndrome,
TEN/SJS, generalized fixed bullous drug eruption, se-
vere graft-vs-host disease (GVHD), Nigella sativa oil-
induced toxicity and certain infectious dermatoses
such as foot-hand-mouth syndrome. The expression
profile of Desmoplakin I/II nevertheless appears to
differ in ME and GVHD, SJS and TEN.25,57 The acro-
syringeal localization of apoptotic keratinocytes and the
presence of dermal eosinophils would suggest a drug-
induced etiology.58 Finally, it has been shown that
adult hand-foot-mouth syndrome is associated with
more neutrophils and pustules.59

Workup
The diagnostic workup for EM may vary based on the
clinical context, severity of symptoms, and individual
patient characteristics and comorbidities (Fig. 3). When
EM is suspected, a comprehensive evaluation of the
patient’s medical history and drug intake is conducted,
focusing on the characteristics, distribution, and pro-
gression of skin and mucosal lesions. Physical exami-
nation includes a meticulous inspection of the lesions to
determine their morphology, extent, and severity.
Notable details regarding associated symptoms, recent
infections, drug exposure, or potential triggers are
recorded. All the mucosal membranes should be
examined, including the ocular, oral and anal and gen-
ital mucosae. Food and water intake should be assessed
as well as a complete pulmonary examination to rule out
associated lung disease. Esophageal involvement should
be investigated if appropriate. Skin and mucous mem-
brane biopsies may be obtained to confirm the diag-
nosis. Suspicious skin and mucosal lesions, indicative of
HSV infection, should be sampled for Tzanck smear,
PCR studies, or viral culture to rule out HSV infection.
All patients presenting with severe EM should undergo
a complete lung examination, a chest radiograph and if
possible, PCR testing of throat swabs, and serologic tests
for MP. Diagnosis is usually confirmed by the presence
of IgM antibodies or a significant increase (greater than
two-fold) in IgG antibodies. Recurrent episodes of EM
have been linked to recurrent HSV infections, but the
great majority of cases HSV and EM occurrence were
not parallel. However, it’s important to note that
www.thelancet.com Vol 77 November, 2024
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Fig. 3: Management algorithm of first EM episode. Compared to HSV-associated EM, Mycoplasma-pneumoniae induced more diffuse EM lesions,
more mucositis and respiratory tract sequelae; therefore, prompt detection of MP and systematic early antibiotic treatment could improve the course of
the disease. MM: mucous membrane. Systemic corticosteroids were not included in the treatment algorithm of a severe acute EM flare as their potential
role will be determined by an ongoing RCT. *SJS: Stevens-Johnson syndrome, TEN: Toxic epidermal necrolysis.
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antibody titers are not reliable for detecting recurrent
episodes of the disease.15

Treatment and prognosis
Treatment of first acute EM episode
The mainstay of therapy involves identifying and treat-
ing the causative agent, if possible as well as providing
supportive care to the disease, prevent complications
and mucosal sequelae. Mucosal pain, food intake,
weight loss and other systemic symptoms should be
evaluated to assess the need for hospitalization.1,5 There
are no validated tools specific for EM but the general
tools to measure pain like the numeric rating scale and
food intake can be used for follow-up and for research
purposes (Fig. 4).

Supportive care and symptom control. There is no
consensus on supportive care in EM mucosal lesions.
Due to the similarities of the mucosal lesions and
functional consequences in SJS/TEN and EM, support-
ive care would be comparable.60 The standard-of-care
treatment firstly relies on: analgesics, including opi-
oids, antipyretics, antiseptics, and mucous membrane
care. Vaseline or other moisturizing ointment should be
applied twice a day on skin lesions. Topical corticoste-
roids may also be considered to control the skin
lesions.5,41,61

The symptomatic treatment of mucous membranes
consists of antiseptic and analgesic mouthwashes
composed of chlorhexidine or with corticosteroids,
mycostatin, lidocaine and bicarbonate mouthwashes
Fig. 4: Suggested tools to measure pain and food intake in EM.
every 4 h, and lidocaine gel before meals for the oral
mucosae, artificial tears without preservative, and
vitamin A ointment for the eyes; Vaseline for the genital
membranes. If the patient presents with severe pain,
opioids can be prescribed and if oral intake is severely
affected, diet adapted to the ability to eat/drink, hydra-
tion with a gastric feeding tube if needed.

The use of Systemic Corticosteroid (SCS) during the
established phase of severe EM remains a topic of
debate and lacks standardized guidelines. Most current
studies are retrospective and rely on small cohorts or
case reports.1,41 They would have a potential interest in
alleviating pain with quicker symptom control in severe
EM. We recently conducted a multicenter retrospective
national study showing that in routine practice, SCS
were prescribed for 15.5% of hospitalized patients with
severe EM with doses ranging from 0.5 to 1 mg/kg/day
with a rapidly decreasing dosage over 10–15 days.
However, because of the retrospective design of the
study, we failed to strongly demonstrate the benefit of
SCS in reducing the length of hospital stay, control of
pain or impaired food intake.1 To properly evaluate the
benefits of SCS in this disease and provide robust
guidance to clinicians, an academic randomized
controlled trial is currently planned (NCT06266221).

Etiological treatment. In EM, especially severe EM,
macrolide antibiotics should be systematically
prescribed61–65 (Fig. 3). They would be continued if a MP
infection is confirmed, otherwise they would be
stopped. In suspected HAEM, antivirals do not alter the
www.thelancet.com Vol 77 November, 2024
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Author,
year of
publication

Patients (n) Type
of EM

Treatment
received

Complete
response
n/N (%)

Partial
response
n/N (%)

Cherouati 1996;
Oliveira 2021;
Roux 2021,
Zhou 2021,
Roux 2021

49 Recurrent Thalidomide 51/71 (72) 1/71 (2)

Oak 2016;
Schofield 1993;
Wetter 2010;
Oliveira 2021

40 Recurrent Dapsone 18/40 (45) 7/40 (18)

Schofield 1993;
Wetter 2010

15 Recurrent Azathioprine 12/15 (80) 2/15 (13)

Schofield 1993;
Wetter 2010

13 Recurrent Immunoglobulins 2/13 (15) 2/13 (15)

Schofield 1993;
Wetter 2010

8 Recurrent Mycophenolate
mofetil

3/8 (38) 3/8 (38)

Oro 2023 7 Recurrent Lenalidomide 6/7 (85)

Miller 2021 6 RIME Etanercept 6/6 (100)

Schofield 1993;
Wetter 2010

5 Recurrent Colchicine 0/5 (0) 5/5 (100)

Roux 2021 13 Persistent Thalidomide 8/13 (61.5)

Hirsch 2016 5 Persistent Rituximab 4/5 (80)

Murphy 2021 4 Persistent Tofacitinib 1/4 (25) 3/4 (75)

Chen 2017 3 Recurrent Apremilast 3/3 (100)

Deutsch 2023 1 Persistent Upadacitinib 1/1

Lee 2023 1 Persistent Upadacitinib 1/1

Table 2: Immunomodulatory therapy of chronic EM.

Review
course of the acute episode and are only useful as a
prophylactic regimen (see below).1,5

Treatment of recurrent EM
The preventive treatment of recurrent (EM) poses sig-
nificant challenges and often requires prolonged ther-
apy. In cases of HAEM and idiopathic recurrent EM,
continuous or intermittent antiviral therapy is the first
line approach.14,66 The most effective approach was
continuous antiviral therapy for a duration of at least six
months (acyclovir [400 mg twice daily], valacyclovir
[500 mg twice daily] or famciclovir [250 mg twice
daily]).67 The primary treatment objective is to reduce
the frequency of EM episodes and achieve clinical
remission. In cases where EM does not respond to
initial treatment, the medication dose may be increased,
or an alternative antiviral drug may be substituted.
Unfortunately, maintaining remission is challenging
even with treatment.68,69 Generally, patients who
respond to continuous antiviral therapy should be
treated for 1–2 years before considering potential
discontinuation. If EM recurs after discontinuation,
medication should be restarted at the lowest effective
dose, and therapy cessation may be attempted again in
6–12 months.5 As a note, the efficacy of antivirals
demonstrates a posteriori the HSV cause of EM.

Limited evidence exists for the continuous adminis-
tration of alternative treatments in cases of recurrent
EM that do not respond to antivirals representing
second-line treatment options.69 Among these treat-
ments, thalidomide,20 lenalidomide,70 immunoglobu-
lins,68 and azathioprine66 have shown higher rates of
complete remission (80%). However, these findings are
based on small patient cohorts (Table 1). Dapsone and
mycophenolate mofetil have demonstrated complete
response rates in one-third of patients, while antima-
larials and colchicine have shown limited or no
response, respectively.69

Treatment of persistent EM
Emerging research indicates the potential benefits of
alternative immunomodulatory agents, such as biologic
agents, including thalidomide, anti-tumor necrosis fac-
tor (TNF) agents, apremilast, rituximab, and JAK in-
hibitors71 that have shown promising results in the
management of severe and refractory cases of EM.72

(Table 2) Thalidomide was shown to be effective in
both, suggesting a common physiopathology to some
extent.20 In persistent EM, a retrospective case-series
have shown favorable results with thalidomide (62%
remission rate at 6 months of treatment). The starting
dose was 50 mg daily followed by a decreased dosage
after complete remission at 6 months to minimize side
effects and neuropathy.20 Jak-inhibitors such as upada-
citinib or tofacitinib can be effective for persistent
EM.71,72 Molecular and cytokine analysis could be effec-
tive in characterizing chronic EM phenotypes to help
www.thelancet.com Vol 77 November, 2024
target the dominant inflammatory pathway, maximizing
clinical outcomes.22

Although further studies are warranted to establish
long-term efficacy and safety profiles, these targeted
therapeutic options hold potential for improving out-
comes in patients with EM.

Conclusion
EM is a well-defined entity, with typical and atypical
cutaneous and mucous manifestations that can some-
times be severe, warranting hospitalization. Various
triggers, mainly HSV and MP, have been linked to EM.
EM can affect adults as well as the pediatric population.
Prompt recognition and early intervention are critical,
hence the importance of increasing awareness among
general practitioners, emergency physicians, pediatri-
cians as well as intensivists. The curative role of SCS in
severe EM is not determined yet. Recurrent persistent
EM is a challenge and should be referred to specialized
dermatologists. Further studies are needed to shed light
on the molecular pathways behind the different muco-
cutaneous eruptions associated with MP, and the role of
Jak-inhibitors in the management of EM.

Outstanding questions
This review provides a roadmap for future research, as
many outstanding questions remain unanswered.
9
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A large validation of the definitions of EM, e.g., se-
vere vs non severe, EP vs MIRM/RIME, drug-related
EM, atypical EM vs typical EM, oral mucosal EM
would be very helpful.

MP was associated with EM/RIME and true SJS/
TEN. Molecular analysis is warranted to determine
whether the pathophysiological pathway is common or
different in these entities. Further research is needed to
shed light on the mechanisms implicated in MP-
induced EM vs MP-induced TEN.

More evidence is needed to clarify the mechanisms
of the highly variable frequency of outbreaks ranging
from once in a lifetime to multiple/continuous
recurrences.

A RCT evaluating the value of SCS in severe EM is
mandatory.

Jak-inhibitor have been proven efficient in case-
series. Larger prospective trials are needed to confirm
the efficacy of Jak-inhibitors in the treatment of recur-
rent EM.
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