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Erythema Multiforme Minor: A Revision
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Abstract: The term Erythema Multiforme (EM) includes a widedacontroversial variety of clinical
expressions at the present time. This study re¥fee&M minor characteristics according to the most
important publications found in literature. ErythenmMultiforme is a distinct dermatologic
hypersensitivity pathology characterized by cutarseor mucous lesions and eventually it can also
involve both. In their more severe forms, they apeith occasional visceral involvements. In the EM
minor only one mucous membrane is affected andllysisathe oral mucosa. When occur in the skin,
the lesions usually appear symmetrically in theemities, in a target form, could be continuous or
recurrent and none additional systemic involvenepresent for both cases. Nowadays, many authors
separate etiologically the several manifestatidrti® EM spectrum. However, no clinical definitien
still accepted thoroughly, making more difficultettomparisons of etiological and clinical aspects,
histopathological studies and therapeutic protodéds the present work, we tried to elucidate tigftou
an extensive literature revision some historical anrrent aspects of EM, focusing mainly the EM
minor and its frequent association to HSV (HerpespBex Virus), with their diagnostic characteristic
and current therapeutics, to facilitate the phgsiainderstanding and to favor future researchestabo
this disease.

Key words: Erythema multiforme, Stevens-Johnson syndrome,eemidl necrolysis toxic, herpes
simplex virus

INTRODUCTION usually appear bilaterally on the dorsal surfacethe
hands and feBt In the scientific literature, EM minor
The term Erythema Multiforme (EM) includes is also called Polimorfic Erythema, Erythema
actually a wide range of clinical expressions, fromExudativum Multiforme, Papulous Reumatic Erythema,
exclusive mucous or skin erosions to mucocutaneousctodermose Erosiva Pluriorificial, Dermatoestotisati
lesions (EM minor) and, in its more severe forrhgré  or Herpes irg’.
are a serious involvement of multiple mucosal This study aims to revise the main EM minor
membrane and skin (EM major, Stevens-Johnsorharacteristics in agreement with the most impadrtan
Syndrome) or a large area of the total body surfacand recent publications found in literature.
including mucous surfaces (Toxic Epidermal
Necrolysis) with constitutional symptoms and, atés, Historical aspects and nomenclature: It has been
visceral involvemerit. claimed that cases of this nature were early destrin
- The EM minor is a distinctive hypersensitivity France by Nibert and BaZth but, the initial
disease generally characterized by_ skin lesions, thdescription of EM is attributed to Ferdinand vorbie
mucous membranes of fhe ofal cavity, nose, eyes affho first described in 1860 a self-limited, mildirsk
genitalia may also be affectSd’ and eventually it can disease characterized by symmetrically distribugied

also_happen involvement of béih It's an acute or lesions, located primarily on the extremities and a

chronic mucocutaneous inflammatory disorder, self-

limited and recurrent, which appears mostly astendency for recurrences. The primary lesions were

symmetrical papules that developing plaques witrcharacterized by the abrupt appearance of roedd
vesicular eruption and erosion, later deveigpinto ~ Papules, some of which evolved into target lesidie
“target’ or ‘iris” lesions with an erythematous EM described by von Hebra is sometimes called EM

h . . 1,5
periphery and a central zone of necrosis. The fissio minor*L,
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In 1916, Rendu described an acute febrile illnes§EM major) and of NE¥!, that frequently are associate
(later named ectodermosis erosiva pluriorificialis), with drug exposition.
characterized by severe erosions of mucous menmdbrane Some authors consider the SJS as a subclass of the
and a vesicular skin eruptidfi”. EM majof”, however, such classification was not
In 1922, Stevens and Johnson described two boysonsidered in our work due to the small number of
who were febrile with erosive stomatitis, severeauthors with this concept. Most of the researcids |
purulent conjunctivitis and a disseminated cutaseouSJS as a synonym of the EM mé&jd
eruption. This eruption “consisted of oval, dark to In agreement with the current literature in the EM
purplish macules separated by normal areas of s&in...minor the skin or mucous surfaces, or both
few of the largest spots showed a yellow, dry, o.cr  simultaneously, can be affected. However, only one
center®®, mucous membrane is affected, usually the oral naucos
The disorders described by Rendu and Stevens arahd none additional systemic involvement is present
Johnson were probably very close, if not identiédl.  This revision study considers the EM minor like a
of these authors believed that they had describesina  distinct entity from SJS and NET, could be assedat
disease, distinct from EM. Nevertheless, the eponynor not to HSV.
Stevens-Johnson Syndrome (SJS) is usually cladsifie
as an EM major subcldds Epidemiology: Although it can happen in any age, EM
Only in 1950, it was proposed by Thomas the formminor is more common in patients among 20 and 40
described by von Hebra as EM minor and EM major therears, in spite of more than 20% of the cases taffec
most severe variety, described later by Stevens anchildren after 3 years old and adolesc&hts
Johnsof©. Recently, Torreloet al.’? described a biopsy-
In 1956, it was described by Lyell the proven case of EM no associated to HSV in a 2-week-
mucocutaneous severe variant exfoliative, callegicTo old boy. To our knowledge, only one previous biepsy
Epidermal Necrolysis (TEN), producing a clinical proven case of EM during the neonatal period has be
situation similar to an extensive burn that is thest reported®. However, in none of the two cases the
serious subdivision of the clinical spectrum imidal  authors classify the disease as EM minor, that @flo
manifestations of the ERA, times hinder the epidemiologic studies on thisakise
In 1987, the isolated oral manifestations of this = The epidemiologic studies about EM are
disease were also recognized as group variantdvbf E controversial because almost all no separates the
diseases, being called of oral EM In 1993, an djfferent spectrum of the EM and the incidencesasho
international dermatologists group tried stand@die  here link all the different spectrum of the disease

terminology, intending differentiate the severahicial Although most studies indicate prevalence of the
manifestations with base in the aspec;i_gﬂr]ld extersfio  masculine gendérothers shows feminine predilection
the cutaneous involvement of these lesions of 1,5:1! The incidence doesn’t show any racial

A few years ago, an international group OfpreferencE"’].

investigators began a large case-control study, the The EM estimated incidence range of 1,1°10

Severe Cutaneous Adverse Reactions (SCAR) study, tFS) ; ] 6
. . erson-years in Deutchladfhdf, 3,7 10° person-years
determine the risk factors for EM, SJS and TN in the USA'™ and 510 10 person-years in

The SCAR study was a multinational case-contro S wedef 8

study conducted through _extensive surveillance Recurrences occurs 37% of the cases, they usually
networks of about 1800 hospital departments and 128 X : . T e
appen in the spring and in the autumn, with clihic

million inhabitants of France, Germany, lItaly and - 19] ;
Portugal from February 1, 1989, to July 31, 199 T severity increase of the atta€ké°! In agreement with

results of this study on a large number of patient$arthinget .al-[m] EM minor may be recurrent and the
confirm that EM on one hand and SJS and TEN on thgral cavity is often affected.
other, behave as different disorders, occurring in  The reported incidence of mucosal and cutaneous
patients with different demographic characteristics lesions varies considerably and appears to depend i
presenting with different clinical patterns and twit part whether the study is based in an oral medicine
different risk factorg®. dermatology clinic populatidty.

Therefore, in the current knowledge, the EM Prevalence of oral EM minor varies from 35-65%
spectrum, which includes EM minor usually associateamong patients with skin lesions. However, in patie
or not to Herpes Simplex Virus (HSV) or otherswhere EM minor was diagnosed by oral lesions,
infections, can be separate from the spectrum & SJincidence of skin lesions ranged from 25- 33%
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A multidisciplinary study reported that seventy Herpes Associated Erythema Multiforme (HAEM):
percent of cutaneous recurrent EM minor patients haThe literature has suggested a strong association
an oral involvement, comprising multiple, large, between HSV and EM, especially recurrent EM
shallow, extremely painful and debilitating ulcers, Investigations associating HSV (1 or 2) as an
which entire oral mucosa affected in over twentyetiological factor of EM minor was early describied
percent’. The oral lesions have predilection for the the decades of 30 and 40 of the previous ceftury
vermilion border of the lips and the buccal mucosa, The HAEM is a recurrent disease that can be
generally sparing the gingivh precipitated by sun exposure and does not progeess

Stevens-Johnson syndrofiffe Even in the absence of a
Etiology: The list of etiological associations with EM clear clinical history of HSV infection, subclinicdSV
in the medical literature is endless. It has beens likely the precipitating factor, as evidenced tine
suggested that EM minor probably represents a cellPolymerase chain reaction (PCR) analysis of I‘E!]SV
mediated immune response directed against antigens Before PCR studies were performed, it was estimated
the skirff®22 that 15-65% of EM are secondary to HSV infectiod an

There is some evidence that sufferers have atefethat a significant proportion of idiopathic EM was
in delayed-type hypersensitivity and a reducedated to subclinical HSV infecti8. PCR studies

lymphocyte response. The pathogenesis of EM mino@ctual[lg/l]have been able to detect HSV DNA in 36-75%
may involve an immune-complex mediated o ’

vasculiti€??!,

In an investigative study, Kokubat al.*¥
described that the Herpes Associated Erythem
Multiforme (HAEM) lesions were positive for

interfer(_)ny, a prod_uct of antigen-activated CDZ[h_l .. in a degradation of the viral DNA and disseminatidn
cells involved in delayed-type hypersensitivity fragments to peripheral skih®2. HSV DNA fragments
reaction§®. On the other hand, drug-induced EM was yith an intact DNA polymerase genePo) are
mechanlstlcally d|st|r!(?t condition n Wh.'Ch deposited at different anatomical skin sites wholeis
!(e_ratlnocytes were posmve_ for TNF-a SIgn 9“ toxic expressed. Activated T cells are recruited to ttee of
injury. These findings provide the mechanistic SUPp  pg| ey pression resulting in an inflammatory caséide
for prior clinical and histopathology observatiotiat The skin from HAEM lesions was positive for the

these are separate PO”d'_“_BﬂS _ viral Pol gene in 86% of acute lesions. However, it was
A genetic predisposition to EM minor may be of ot seen in uninvolved skin, adjacent to the HAEM
importance, as suggested by the familial tendehay t |ggions. The skin from 1-3 months healed HAEM also
has been reported. Certain HLA phenotypes mayyere PCR positive for the vir@ol gen&?.
predispose the host to develop this disease ironsgp In agreement with Imafuket al.* the viral DNA
to a range of stimuli. The HLA-B62 is found in ahi s cleared from the skin within 1-1,5 months of HSV
proportion of patients with recurrent EM minor aaldo  |esion resolution, whereas HAEM lesional skin il st
in patients with recurrent HSV infectiGH. positive 1-3 months after healing. Still in agreame
Although some rare cases of EM minor can bewith these authors, the positve HSV-DNA was
idiopatics”, several etiological factors can be detected in keratinocytes, germinative cells and
associated with its development. Some medicines ogpithelial cells from the outer root sheath of tair
topics contactants!, foods allergy, HBY, HSV and  follicle and in the epithelial cover for sensoryrvee
EBV infection§?”, coxsackie infectioi®!, mump¥’,  endings. Usingin situ RT-PCR, these authors also
streptococcal andMycoplasma pneumoniae (Eaton  observed the RNA signal in keratinocytes within the
agent) infectior8”, coccidioidomycosi¥, candida, basal and spinous epidermal layers with a distobut
hystoplasma, yersirfid, radiation (mainly the UV¥,  similar to that of the viral DNA. This signal was
dermatomiositis, lepr&¥, diseases as lupus cytoplasmic, presumably reflecting the RNA function
erithematosus, Bowel disease, Wegener'sn translation. Thé>ol RNA was observed in acute but
granulomatosf8, renal carcinont®!, physical agents not healed HAEM lesional skin that was positiveyonl
(Koebner phenomendfj! and acute alcoholism are for Pol DNA. Therefore, the HAEM lesion
mentioned as etiological factér& A recent report also development is associated withl gene expressidil.
has suggested that rare cases of EM may be indyced ~ Some others HSV-specific immune mechanisms
cytomegalovirus infectidf’. are involved in the HAEM pathogenesis. The CD4
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lymphocytes are the main cells involved in thedeal  being present in 25-50 percent of all EM minor
skin. There are also the contribution of non-specif patient§**®. Hemorrhagic crusting of the lips and
effectors cells (heutrophils, basophils, naturadleki ulceration mainly of the non-keratinized mucosa
cells, lymphokine-activated killer cells and characterize oral lesions. When it affects the, lips
macrophages) activated and recruited to the skin bgesults in erosions or serum-hemorrhagic crustsh wi
cytokines generated by the antigen-activated Tpathognomonic blood-stained crusting of erosions on
celld?0#2 swollen lips, hindering the phonation, the feedaru
Generally, HSV-1 infections and acute diseases olimiting the oral movement. The intra-oral lesions
the upper respiratory tract, two recognized triggef  attack more the anterior part, being the tonguethaed
EM, mostly of the minor type, occur in infancy aimd  buccal mucous membrane the more involved pltes
the preschool years. On the contraiycoplasma  Although any place can be affected, the hard pafate
pneumoniae infections and drug reactions, also othersand the gum are usually preserved (only 16% of the
two recognized triggers of Erythema Multiforme, patientsl 2.
mostly of the major type, are rather unusual before  Other mucous membranes that can be affected,
school agé®. mainly in the HAEM cases, are the eyes, nose,
genitalia, esophagus and respiratory tcirhe ocular
Clinical characteristics: Lesions of the EM minor can lesions are of particular concern becausg tiaa
be persistent (continuous), cyclical (acute and- sel result in scarring and progressive bl .
limiting) or recurrent, the cyclical and recurrestcur
mainly in the HAEM??. The condition can begin with Differential diagnosis. The authors don’t have a
nonspecific prodromal symptoms such as headachenicroscopic or immunopathological specific model of
malaise and fever. Symptoms last from 3-10 dayer af EM and the diagnosis should be made by exclusion of
which an inflammatory process Yyields the other similar diseases, with a detailed clinical

pathognomonic target, or “iris” lesion. examination and anamnesis of pharmacologic
The EM minor skin lesions usually caused byassociatiors.
herpes simplex are predominantly raised and digtib HAEM is clinically different of drug induced EM.

on the extremities and/or the face, with mucosalt is more commonly characterized by self-limitiagd
erosions involving one or several sites. On theeoth recurrent lesiod¥’.
hand, lesions that are widespread flat atypicajetizror The presence of elevated serum IgM to HSV, the
macules plus blisters were mostly drug ind{éd isolation of the virus from the oral ulcers and P@min
In the HAEM, HSV lesions can precede thesitu hybridization supported the diagnosis of HSV
appearance of target lesions by 2-17 Bdy#ainly in  induced ENF.
cases of primary HSV infection, there are frequentl The EM minor can be distinguished from SJS by
systemic signs and symptoms preceding the lesiotis a the presence of true target lesions and no mucosal
the oral ulcers are typically much smdff8r The EM lesions or lesions involving 1 (oral) mucosa suéher
minor lesions in HAEM can reach about 200 or morethan 2 or more mucosal sites, as seen in SJS. Whe E
evolve over 24-48 h and are usually fixed andminor also resolves without sequels within 2 weeks,
symmetrically distributed for about a week. Thesewhereas SJS often lasts longer than 2 weeks, lgavin
lesions also attacking more that one of the mucouscars, could also have visceral involvement, witins
surfaces, could also happen simultaneously with thand systemic symptoris
cutaneous involveméft. A recent study strongly support the hypothesis tha
In the other EM minor induced lesions, the targetSJS and TEN can be easily separated from EM minor
lesions typically appears on the cutaneous surfacesn the basis of simple clinical criteria (patternda
including palms, soles and extensor aspect oflistribution of individual cutaneous lesions) tkah be
extremities and less often on the face and neck Thused in individual patierg!.
lesions begin as erythematous papules, expandi®ig 2- Stevens-Johnson syndrome and TEN, defined by
cm in diameter with a dusky purple center, a palewidespread blisters arising on macules and/or flat
middle zone and an erythematous border. Burning oatypical targets, are diseases with homogeneonisalli
pruritus, as well as central blistering or crustingpy  characteristics, a potentially lethal outcome anmd a
occur?”.. However, these lesions also may occur in onelevated probability of being drug induééd The HSV
or more rarely in several mucosal surf&es is associated with many cases of EM minor, whild SS
When the mucous surfaces are affected, the orand NET are caused in 80% of the cases by systemic
mucous membrane is commonly the most affectedgrugs”.
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Importance of the etiology identification of EM Some apoptosis inducers (i.e., viral infectiond an
minor is in the prognostic and treatment of theglucocorticoids) are common causative agents of EM
condition. In a study performed with history, minor. Epidermal cell death is also a characteristi
examination and standard microbiological feature of SJS and TEN. However, compared with SJS
investigation, the authors ascertain the probableand TEN, apoptosis was far less in EM minor, maybe
etiology in 81% of cases of EM minor. In this surve imply a better prognos?g.
infections were found as a definite or at least In the early lesions less than 24 h old, direct
presumptive trigger of EM minor in 71% of cases.immunofluorescence showed an unspecific granular
Drugs (or immunization) implicated as triggers dflE  deposition of IgM, IgG or C3 in the blood vessellaa
minor played a highly suggestive causative roléGfc  of the upper dermis. The transient production of
and a possible causative role in a further 29%hef t immune complexes plays an important role in the
patients™. pathogenesis of this dise&Se

Differential diagnosis for EM minor includes It has been proposed that the ulcerative
primary herpetic gingivostomatitis, aphthous ulcersinflammatory lesions of the EM minor may be the
pemphigus vulgaris, benign mucous membraneesult of ischemic necrosis of epithelium as a
pemphigoid, erosive lichen plaftfsand lepros§®. In  consequence of immune-mediated vascifitis
cases of primary HSV infection, there are frequentl
systemic signs and symptoms, with the oral ulcerdreatment: Before any therapy is prescribed, possible
typically much smaller. In the aphtha cases, lesionunderlying causes, such medications, diet, infastior

occur exclusively on the unattached oral mutdsa systemic diseases should be determined and
eliminated”.
Histological findings: The cutaneous and mucosal The prophylactic and therapeutic use of acyclovir,

lesions of EM minor appear in various forms, but al in cases of HAEM is a common pracfféeHSV lesions
have identical histological findings. The sevenfythe  can precede the appearance of target lesions b¥ 2-1
histological reaction determines the clinical appaae  days and intermittent therapy with acyclovir atosage

of lesions. Microscopic examination of skin lesionsof 200 mg twice a day for 5 days, beginning atfttet
reveals edema just below the epidermis that whéd mi aura of HSV infection (i.e., local tingling and bing),

or moderate, produces urticarial lesions; when thean prevent or minimize the symptoms of erythema
edema is severe, blisters are formed. Other higitcdd ~ multiforme?”“%, In patients who have recurrent EM
features consist of dilation of blood vessels,associated with HSV, suppressive treatment using
accompanied by a perivascular infiltration composedacyclovir (400 mg twice a day for 6 months) haoals
mainly of lymphocytes, nuclear dust resulting frombeen effective in preventing recurrence. Newer-
disintegration of neutrophils and eosinophils generation anti-herpes drugs such as valacyclovir
(leukocytoclasis), edema, acanthosis and erythescyt hydrochloride and famciclovir are also useful inttbo
extravasationd. intermittent and suppressive ther&g{.

The characteristic histopathological change of EM  The acyclovir administration at the onset of dali
minor is epidermal cell death, which is termed éddae  symptoms did not prevent the EM episode. It's fussi
cell necrosis”, mimicking apoptotic cell deathidtnot  that, by the time clinical symptoms are recognized,
clear whether morphological apoptosis and moleculasufficient viral replication has already occurred t
biological apoptosis defined by DNA fragmentatioe a induce a host response to the VitisTherefore, once
identical. Among some apoptosis inducers, the pesfo onset the earliest symptoms, there is none efiectiv
a pore-making granule from natural killer cells bagn  treatmerit!. In addition, because EM is self-limited,

suggestedf. symptomatic therapy with antiseptics, antihistarsine
Another apoptotic mechanism that can also bend analgesics is recommendéd
related is the altered expression of apoptotic leggry The oral psoralen plus UV-A (PUVA) therapy has

proteins. The intense expression of Bcl-2 protgithte  proven to be an equally effective treatment and it
inflammatory cells in EM minor support a role fiisg  anticipated that it can be used as a long-term
protein in the maintenance or persistence of thenaintenance therapy without undue concern for adver
infiltrate in submucosa. An altered or increasedeffects. The oral PUVA therapy consists of
expression of Fas antigen throughout the epithelium methoxsalen and exposure of the hands and fedieor t
correlation with the inflammatory cell infiltratelsas  whole body to UV-A radiation using a regular schedu
been reported in many skin diseases including EM 3 treatments each week. With the remission ef th
minor. lesions, the treatment may be reduced to weekly
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exposures for maintenance in some months. HoweveThe treatment, except for the symptomatic theraijbly w
generalized exacerbation of the eruption may bentiseptics, analgesics and antibiotics, is stéing
triggered by PUVA therapy since EM can occur as adapted for prophylaxis, control and eliminationtfod

photodermatosié”.

It has been showed that childhood HAEM may be
unresponsive to treatment with oral acyclovir. hist
case, corticosteroids should be considered as & wibd
treatmert. However, some authors believe thatq
treatment with corticosteroids is not indicated in
HAEM. Although systemic corticosteroid therapy is
frequently used to treat recurrent EM and it may
partially suppress the disease, it may also makEMA 2.
episodes more frequent, prolong the duration afcat
and is associated with side effétt6*? The use of

topical and systemic corticosteroids, though, is
debatable.

The antimalarials (mepacrine or 3.
hydroxychloroquine) have been shown to be

occasionally useful when acyclovir treatment fdffed
and azathioprine (IMURAR) can be used as a last 4
resort to suppress an acute attack in patientsseitere
disease who do not respond to the other
measurd&?" 441 However, it is recommended as
second-line treatment due to its side effédts >.
If this treatment fails, mycophenolate mofetil can
be tried. It has been shown to be an effective and
relatively safe immunosuppressive agent in rectirren

EM; however, its use is limited by its high d&¥t .

Prognostic: Generally, EM minor doesn't present
mortality, however, exists a subgroup of patientthw 7.
recurrent EM whom frequent episodes of the disease
over several years cause significant morbidity. yThe
support two or more attacks per year, each lasting
approximately 14 days as in classic &3 In addition,
the drug-induced EM tended to have a more sever8.
course than infection induced EfL On the other
hand, the mortality for those patients with SSfidm 2
to 10% and in the patients with NET, it is
approximately 3498, In the last cases, sepsis and
hypovolemia are the principal cause of death anérwh
this diagnosis is suspected, patients should berresf
immediately to a specialized intensive care or burn
unitd*’1,

CONCLUSION

10.

In spite of several factors implicated, the exact
etiology of EM minor is still uncertain and althdug
several attempts have been made, none specifariarit
exist for its diagnosis. The specific pathogenic
mechanisms, as well as the multifatorial develogmen
hypothesis of the lesions, are still being invexdgg.
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possible related underlying causes.
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