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Background: Erythema multiforme (EM) is an acute inflammatory mucocutaneous condition. EM is rarely
described in children and infants.

Objective: To investigate the triggers, clinical manifestations, and treatment of pediatric EM.
Methods: Systematic literature review of pediatric EM.

Results: After full-text article review, we included 113 articles, representing 580 patients. The mean age
was 5.6 years, ranging 0.1-17 years. Infectious agents were the main triggers: herpes simplex virus (HSV) in
104 patients (17.9%) and Mycoplasma pneumoniae in 91 patients (15.7%). In total, 140 cases (24.1%) were
drug-related and 89 cases (15.3%) had other triggers, such as vaccines (19 patients, 3.2%). In total, 229
patients had EM major (39.5%). Treatment was supportive care only (180 patients, 31.1%), systemic
corticosteroids (115 patients, 19.8%), antivirals (85 patients, 14.6%), and antibiotics (66 patients, 11.3%),
mostly macrolides (45 patients, 7.7%). Long-term sequelae were rare (1.3%). Pediatric EM was reported in
19 infants (3.2%). The main trigger was vaccination (9 patients). Infantile EM was EM major in 2 cases and
EM minor in 17. Infants were less prone to develop EM major than older children ( < .01). Pediatric EM
was recurrent in 83 cases (14.3%), which was triggered by HSV in 36 patients (61%). Recurrence affected
older children.

Limitations: Potential confusion between Steven Johnson syndrome and EM major in addition to
publication bias.

Conclusion: Pediatric EM is a rare disease, mainly triggered by infections. This condition can affect all
mucosal surfaces, most commonly the oral mucosae. The diagnosis is clinical, and management relies on
supportive care. Vaccines are a particular trigger in infants. Recurrent cases are most commonly linked to
HSV. Dermatologists and pediatricians should be aware of this potentially recurrent and severe condition.

D7

(J Am Acad Dermatol 2019;81:813-22.)

Key words: diagnosis; erythema multiforme; etiology; pediatric; treatment.

rythema multiforme (EM) is an acute inflam-
matory mucocutaneous condition that is most
often triggered by infectious agents, such as
herpes simplex virus (HSV) or Mycoplasma pneumo-
niae.' EM is clinically characterized by target lesions
and classified as EM minor if no more than 1 mucous

membrane is involved or EM major if =2 mucous
membranes are involved.” Severe mucous mem-
brane involvement can result in significant
morbidity, pain, impaired food intake, hospitaliza-
tion, and long-term sequelae.” In adults, recurrences
occur in 40% of cases, severely affect quality of life,
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and might require multiple hospitalizations."
Pathophysiology involves B-cell and T-cell response
pathways’ and desmoplakin-specific antibodies in
some cases."

EM can occur in patients of all ages. However, EM
is rarely described in children and infants. The
triggers as well as the signs, symptoms, treatment,
prognosis, and recurrence of
pediatric EM can be different
from that of adults.”

To date, little is known
about the characteristics of
pediatric EM. Furthermore,
infantile and recurrent pedi-
atric EM is scarce. The objec-
tive of this systematic review
was to investigate the etiol-
ogy, clinical presentation,
and treatment of pediatric
EM with a special focus on
infantile and recurrent pedi-
atric EM.

in infants.

METHODS

On September 1, 2018, we conducted a systematic
search of the English and French literature using the
Medline, Embase, and Cochrane collaboration data-
bases in accordance with the Preferred Reporting
Items for Systematic Reviews and Meta-Analyses
guidelines.” The search was done using the following
combination of key words: "erythema multiforme"
AND “child” OR “children” OR “childhood” OR
“pediatric” OR “paediatric” OR “adolescent” OR
“adolescence” OR “toddler” OR “infant” OR “infancy.”
Candidate studies, including brief reports and case
reports, were selected by 2 independent authors (Dr
Kechichian and Dr Zoghaib) on the basis of their titles
and abstracts. These candidate studies were obtained
and read in full. Corresponding authors of unavailable
articles were contacted by email. The bibliography of
the retrieved articles was manually screened for
additional potential studies. To be included in this
review, confirmed cases of pediatric EM were required
to fulfill the diagnostic criteria previously proposed in
the literature, including key clinical and pathologic
features and the exclusion of other diagnoses.”
Because of the confusion between EM major and
Steven Johnson syndrome, articles that reported cases
of Steven Johnson syndrome misdiagnosed as EM
were excluded after the mutual agreement of the 2
primary authors (Dr Kechichian and Dr Zoghaib).
Studies were also excluded if they did not provide any
clinical patient data, reported patients >18 years of
age, or reported adult and pediatric cases without the
individual pediatric EM data. Using the inclusion and

CAPSULE SUMMARY

» Erythema multiforme is most often
triggered by herpes simplex virus or
Mycoplasma pneumonia in children,
whereas vaccination is the main trigger

Diagnosis of pediatric erythema
multiforme is usually clinical, with biopsy
most frequently required in infants.
Management includes supportive care
and, if severe or recurrent,
corticosteroids or antimicrobial drugs.
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exclusion criteria, the 2 first authors (Dr Kechichian
and Dr Zoghaib) agreed on the final selection of
studies, and any discrepancy was solved by discus-
sion.” Data on the following were obtained for
analysis: age, sex, comorbidities, triggers, type of
pediatric EM (minor or major), type of mucosal
involvement, histologic findings, treatment used,
sequelae, and EM recurrence.
Cases were further stratified
into infants and older children
and recurrent and nonrecur-
rent pediatric EM. Continuous
and categorical variables
were compared between
groups by Mann-Whitney U
test and the Fisher’s exact test
and x? test, respectively. All
tests were 2-sided, and P
values <.05 were considered
statistically significant. SPSS
version 24 was used for statis-
tical analysis.

RESULTS

The initial search of databases yielded 982 articles,
of which 76 were duplicates; 202 were selected as
candidate studies. On the basis of the inclusion and
exclusion criteria, 113 were included in the system-
atic review. They are compiled according to the
number of patients in Table 1.'"*" The stepwise
approach for study selection is summarized in Fig 1.

All the included articles were case reports and
case series. A total of 580 patients were included for
analysis (Table D). The mean age of patients was
5.6 years, ranging from the neonatal period to
17 years (Table ID. Infections were the main trigger,
most often HSV (104 patients; 17.9%) or M. pneumo-
niae (91 patients; 15.7%). Other infectious triggers
included Epstein-Barr virus (12 patients), varicella (7
patients), group A Streptococcus (6 patients), adeno-
virus (6 patients), cytomegalovirus (5 patients),
Chlamydia pneumoniae (5 patients), and orf virus
(3 patients). In total, 140 cases (24.1%) were drug-
related; these cases were due to antibiotics in 75%
(penicillin in 39%, cephalosporin in 18%, sulfon-
amide in 9%, erythromycin in 5%, tetracycline in 2%,
other macrolides in 2%), anticonvulsants in 18%,
nonsteroidal anti-inflammatory drugs in 2%, and
other drugs in 5%. A total of 89 patients (15.3%)
had other triggers such as vaccines (19 patients,
3.9%), including the diphtheria-tetanus-pertussis
vaccine (7 patients); recombinant hepatitis B vaccine
(6 patients); and the human papillomavirus, pneu-
mococcal, measles-mumps-rubella, smallpox, polio,
and rabies vaccines (1 patient each). A total of 229
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Abbreviations used:

EM: erythema multiforme
HSV: herpes simplex virus

patients had EM major (39.5%). On average, 1
mucosa was affected per patient, most commonly
the oral mucosa (166 patients, 40.1%). The diagnosis
was mainly clinical; skin biopsy was done in only 58
patients (10%). In total, 68% of patients had a medical
intervention, which was most often systemic corti-
costeroids (115 patients; 19.8% overall, most of them

Table L. The included studies compiled according to the
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[100 patients] with EM major), followed by antivirals
(85 patients, 14.6%) and antibiotics (66 patients,
11.3%), mostly macrolides (45 patients, 7.7%);
whereas 31.1% (n = 130) of patients received only
supportive care. Only 8 patients had long-term
sequelae (1.3%).

Infantile erythema multiforme

Pediatric EM was reported in 19 infants (3.2%).
The mean age was 4.4 months. The main trigger was
vaccination (9 patients). When compared with older
children, infants were less prone to develop EM

number of patients per study

Study (year) Patients, n
Keller et al (2015)"° 97
Stewart et al (1994)"" 79
Langley et al (2016)'? 65
Villiger et al (1998)"* 42
Yang et al (1999)" 30
Leaute (2000)'° 22
Mateos et al (1998),'” Heinze et al (2017),° Weston and Weston (1992)'® 20
Shklar and McCarthy (1966)"° 16
Sinclair et al (1972)%° 15
Weston and Morelli (1997)*' 12
Read and Keijzers (2017)* 9
Prindaville et al (2014)*3 6
Imashuku and Kudo (2013)** 5
Ruhrmann and Holthusen (1977),>® Weston et al (1997),°° Ackerman et al (1971),>” Bean and Quezada 3

(1983),”® Dikland et al (1986)*°
Leung (1984),%° Frederiksen et al (2004),>' Hosoya et al (1981),>? Prais et al (2001),>*> Wolf et al (1994),* 2

Major et al (1978),%° Huff et al (1980),>° Neale (1948),>” Martinez and Atherton (2000),>® Schalock

et al (2006)"°
McMurray and Garber (2015),*° Khan and Fitzgerald (2012),°° Mamishi et al (2009),>' Nayak and Chan 1

(1981),°2 Cai et al (2012),>® Cieza et al (2013),°* Ang-Tiu and Nicolas (2013),>> Kaur and Handa
(2008),°° Joon Cho et al (2011),°” Ashkenazi et al (1992),°® Torrelo et al (2003),°° Karincaoglu et al
(2007),°° Ocariz et al (1998),°" Griffith and Miller (1988),°” Hosaka et al (2010),°®> Nakai et al (2011),°*
Schmidt (2003),°> Bernardini et al (2006),°° Eun et al (2010),°” Monastirli et al (2017),°® Meyer
(1970),° Andersen et al (1981),”° Leung (1985),”" Ecran and Ozmen (2016),”? Ferrando et al (1997),”*
Uemura et al (1994),”* Chan et al (2000),”> Martire et al (2005),”® Lopez et al (2018),”’ BaniHani et al
(2015),7® Shimizu et al (2012),”° Fustes-Morales et al (2001),2° Maman and Medhioulo (2017),%" Salim
and Young (2002),%? Arditi et al (1988),%* Kaur et al (2001),%* Wang et al (1997),%° AlFar et al (2015),%°
Verma (2013),%” Di Lernia et al (1994),% Loche et al (2000),%° Coates et al (2018),°° Canueto et al
(2009),”" Neri et al (2009),”> Ozdemir et al (2011),”> Weston and Brice (1998),”* Mourtada et al
(2000),°> Werchninak and Schwarzenberger (2004),”° Messina et al (2011),°” Wiedemeyer et al
(2007),° Kishore et al (2014),”° Pérez-Carmona et al (2010),' Williamson (1973),'®' Pérez-Carmona
et al (2010),'%? Chen et al (2008),'> Dentan et al (2013),'°* Jain et al (2010),’® Johnston et al
(2002),'°° Rosa and Ong (2012),'°” Elfatoiki and Chiheb (2015),'°® Maquet et al (2008),'°° Ashton
et al (2018),"'° Chen et al (2017),'"" Petrosino et al (2016),"''? Athreya and Coriell (1964),'"® Webster
and Simon (1971),"* Marinho et al (1999),"'® Kalick et al i (2016),"'® Darmstadt and Cohen (1994),""”
Pope and Krafchik (2005),''® Sebastian et al (2009),"'° Grosber et al (2007),'?° Osterne et al
(2009),"?" Brajon et al (2013),>° Mangal et al (2015),*° Rock et al (2014),*' Wells et al (2000),*
Karincaoglu et al (2005),** Welch et al (1987),** Martinez-Perez et al (2016),*® Britz and Sibulin

(1975),%¢ Waters and Chen (2018),*” Wine et al (2006)*®
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Records identified through
database searching
(n=976)

] AM ACAD DERMATOL
SEPTEMBER 2019

Additional records identified

through other sources
(n=6)

Records after duplicates removed

(n =906 )

Records screened

(n=202)

Full-text articles
assessed for eligibility

{n =153)

Studies included

(n=113)

Records excluded
(n=49)

Full-text articles
excluded
(n=40)

Fig 1. Flow chart of included studies.

major (10.5% vs 52.2%, P < .01). The mucosae were
affected in 10% of patients compared with 50% in
older children (P < .01). The oral mucosa was the
only affected mucosa (2 patients, 10.5%). The
diagnosis was done by biopsy in 62.3% of infants.
The median duration of the disease was 14 days, with
no statically significant difference when compared
with older children (P = .4).

Recurrent pediatric EM

Pediatric EM was recurrent in 83 cases (14.3%).
Cases of recurrent pediatric EM occurred in older
children than those of nonrecurrent pediatric EM
(9.1 vs 59 years, respectively, P < .01). Male
patients were more commonly affected by recurrent
(76.3%) than nonrecurrent (54.7%; P < .01) pediatric
EM. The most common trigger was HSV (36 patients,
61%). EM was predominantly EM major in recurrent
cases (33 patients, 55.9 %). Although not frequently
performed, the recurrent cases (22%) seemed to
have more biopsies than nonrecurrent ones (11.3%,
P = .012). Antivirals (86.4% vs 4.8%, P < .01) and
systemic corticosteroids (49.2% vs 12.8%, P < .01)
were more frequently used in recurrent than nonre-
current pediatric EM cases. Systemic corticosteroids

were given intermittently, whereas oral antivirals
were given intermittently in 45% of cases and
continuously in 55% of cases. Other systemic treat-
ments, such as thalidomide and intravenous immu-
noglobulin, and (less frequently) dapsone,
methotrexate, mycophenolate mofetil, cyclosporine,
colchicine, and azathioprine were used in 18.6% of
recurrent pediatric EM patients with variable and
inconsistent results. Table III summarizes the char-
acteristics of recurrent pediatric EM.

DISCUSSION

Pediatric EM presents with typical target lesions
and affects mostly the oral mucosae. The exact
incidence of EM is unknown, ranging 0.01%-
1%.'*>'* EM often occurs in 20—40-year-old
adults,"** with a slight female preponderance; in
contrast, pediatric EM more commonly affects male
patients (57%).'*

Infections were the main trigger of pediatric EM
(48.1%). HSV represents the most common precipi-
tating factor for both pediatric EM (17.9%) and EM in
adults (41.9%)."*>'*° The lower proportion of pedi-
atric EM cases triggered by HSV might be explained
by the higher incidence of other viral infections and
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Table II. Characteristics of the pediatric erythema multiforme patients
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Variable Overall Infants* Children* P value
Patients, n 580 19 270

Age, y, mean * standard deviation (range) 6.1 = 5.6 (0.1-17) 0.37 £ 0.3 (0.06-0.99) 75 = 5(1-17)

Male sex (%) 335 (57.8) 10 (52.6) 164 (60.7) 4
Comorbidities’ (%) 41 (7)

Recurrent erythema multiforme, n (%) 83 (14.3) 1(5.3) 1(15.2) 3
Trigger, n (%)

Herpes simplex virus 104 (17.9) 1(5.3) 49 (18.1) 2

Mycoplasma pneumoniae 1 (15.7) 0 53 (19.6) .02

Other infection 4 (14.5) 6 (31.5) 9 (25.6) 5

Drug 140 (24.1) 0 38 (14.1) 14

Vaccine 9 (3.2) 9 (47.3) 10 (3.7) <.01

Other cause 0(12)

Idiopathic 0 (13.8) 5.8) 48 (17.8) 1
Erythema multiforme major, n (%) 229 (39.5) 10.5) 141 (52.2) <.01
Mucosa, n (%)

Average affected per patient 1 0.15 0.99 .009

Oral (10.5) 127 (47) <.01

Ocular 0 78 (28.9) <.01

Ears, nose, and throat 0 9 (3.3) <.01

Nose 0 4
Pharynx 0 4
Ear 0 1

Genital 0 60 (22.2) <.01
Skin biopsy done, n (%) 58 (10) 12 (62.3) 46 (17.0) <.01
Abnormal blood test, n (%) 136 (23.4) 9 (47.4) 75 (27.8) 11
Treatment used, n (%)

Only supportive care 180 (31.0)

Systemic corticosteroids 115 (19.8) (10.5) 80 (29.6) 11

Antiviral 5 (14.6) 1(5.3) 39 (14.4) A48

Macrolide 5(7.7) 0 41 (15.2) .08

Other antibiotic 1(3.6) (10.5) 19 (7) .63

Topical corticosteroids 2(2)

Sequelae, n (%) 8 (1.3) 0 8 (3.0) 1
Duration, d, median (range) 12.4 (5-14) 14 (7-14) 12.4 (7-14) 4

*The studies that included both infants and older children altogether without specifying the disease characteristics in each age category
were excluded from this table to make the comparison possible between the 2 age groups.
TThe comorbidities were convulsive disorders, psychiatric disorders such as generalized anxiety disorder, cryoglobulinemia (in a minority of

cases), and atopic dermatitis.

frequent vaccinations in children. M. prneumoniae
has a well-documented, strong association with
pediatric EM (15.7%), as well as EM in adults
(20.9%)."71°° Mycoplasma-induced rash and muco-
sitis, a related condition characterized by significant
mucositis (oral, ocular, and anogenital) but sparse-
to-absent cutaneous involvement, favors boys in the
second decade of life.

Apart from viral infections, drugs are the second
most frequent cause of pediatric EM.” The culprit
medications were mostly, antibiotics which is in
concurrence with the literature.'*”

Postvaccination EM is a rare condition but has
been reported with most vaccines used in pediatric
practice.'”” Our study showed that only 3.9% of all

pediatric EM cases were triggered by vaccines,
diphtheria-tetanus-pertussis vaccine being the most
frequent cause, followed by the recombinant hepa-
titis B vaccine. However, vaccines were the trigger of
47.3% of EM cases in infants. A causal link is hard to
establish due to the rarity of the disease, but similar to
infections, the immune activation induced by vacci-
nation could be the culprit.

A diagnosis of EM can usually be made in children
on the basis of history and clinical findings.'*’
Indeed, a skin biopsy was performed in only 10%
of reported pediatric EM cases. However, in some
instances, a skin biopsy is necessary to distinguish
pediatric EM from other conditions, such as urticaria
multiforme and autoimmune blistering diseases.
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Table III. Characteristics of recurrent and nonrecurrent pediatric EM cases

Characteristic Recurrent EM Nonrecurrent EM P value
Patients, n 59 398
Age, y, mean £ SD (range) 9.1 = 3.5 (0.1-14) 59 + 48 .01
Male sex, n (%) 45 (76.3) 217 (54.7) .001
Trigger, n (%)
Herpes simplex virus 36 (61) 50 (12.6) <.001
Mycoplasma pneumoniae 7 (11.9) 62 (15.6) 5
Other infection 0 58 (14.6) <.001
Drug 0 113 (28.4) <.001
Other cause 0 1(0.3) <.001
Idiopathic 15 (25.4 34 (8.5) <.001
EM major, n (%) 33 (55.9) 111 (27.9) <.001
Mucosa, n (%)
Average affected per patient 0.89 0.55 .02
Oral 36 (61) 54 (13.6) <.001
Ocular 10 (16.9) 29 (7.3) .02
Ears, nose, and throat 2 (3.4) 9 (2.3) .6
Genital 15 (25.4) 21 (5.3) <.001
Skin biopsy done, n (%) 13 (22) 45 (11.3) .012
Abnormal blood test, n (%) 12 (20.3 108 (21.7) <.001
Treatment used, n (%)
Antiviral 51 (86.4) 19 (4.8) <.001
Macrolide 7 (11.9 38 (9.5) .6
Other antibiotic 5 (8.5) 16 (4) 12
Systemic corticosteroids 29 (49.2) 51 (12.8) <.001
Sequelae, n (%) 2 (3.4) 6 (1.5) 3

The studies that included both recurrent and nonrecurrent cases altogether without specifying the disease characteristics in each patient
category according to the recurrence status were excluded from this table to make the comparison possible between the 2 groups.

EM, Erythema multiforme; SD, standard deviation.

Clinically, EM patterns can be classified into EM
with and without mucosal involvement.” Mucosal
involvement varies in location and severity. Previous
observations showed that the most common mucosa
involved in EM is the oral mucosa,'** and in our
review, the oral mucosa was also mainly affected
(40.1%).

EM major implies severe mucous membrane
involvement (=2 mucous membranes).” More than
1in 3 of our population (39.5%) had EM major, which
was most probably due to publication bias because
severe cases are more likely to be reported.

Although most patients experience only 1
outbreak in a lifetime, a subset of patients had
repeated episodes of EM known as recurrent EM.”
In accordance with the results of a prior study,'*’
pediatric EM recurred in 14.3% of the cases included
in this review. An inciting factor was identified in
74.6% of cases. Recurrence was mostly seen in HSV-
associated EM (61%), which is consistent with the
data in the literature estimating that 61%-100% of
recurrent EM is caused by HSV. :

Supportive care is the cornerstone of manage-
ment of pediatric EM. Systemic corticosteroids were

used in 19.8% of reported pediatric EM cases,
especially for EM major. The use of systemic corti-
costeroids in the treatment of EM has been debated
in the medical literature for many decades and
remains controversial. A retrospective review of 32
pediatric patients with EM major or Steven Johnson
syndrome, who were treated with either large doses
of systemic corticosteroids or supportive care only,
showed that patients treated with corticosteroids did
not recover sooner than those treated in other
fashions, and the corticosteroid-treated group had
a significantly increased incidence of adverse
events.'” However, many other studies support
the use of corticosteroids, suggesting that the drug
decreases the duration and severity of symptoms,
especially in the setting of EM major. In a prospective
study including 16 children with EM, Kakourou et al
compared the efficacy of corticosteroids to support-
ive treatment only and reported that an early and
short course of corticosteroids favorably influences
the course of EM major in children.'”" In EM minor,
symptomatic treatment usually suffices. '’

Infantile EM is a rare condition, with only 19
previously reported cases, with a mean age of
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4.4 months. Vaccines were the main triggers (47.3%).
M. pneumoniae was not reported in any case of
infantile EM. In infants, the mucosal surfaces were
relatively rarely affected, therefore, EM minor was
more common than EM major. Biopsies were more
common in infants than older children because EM is
uncommon in this subset of patients and thus more
challenging to diagnose. The management and me-
dian duration of EM in infants were similar to the
management and duration in older children, and no
sequelae were reported.

There are several limitations to this systematic
review. Due to the rarity of pediatric EM, all the
included studies were case reports and case series. In
addition, the lack of trials limited our review to a
pooled analysis. Many cases might have been mis-
classified; this is why articles that described Steven
Johnson syndrome or urticaria multiforme misdiag-
nosed as EM were excluded after the mutual agree-
ment of the 2 primary authors (Dr Kechichian and Dr
Zoghaib). Finally, publication bias is another limita-
tion, as only published articles were evaluated.

CONCLUSION

Pediatric EM rarely affects children. It is mainly
triggered by infections, mostly HSV followed by M.
pneumoniae. In infants, vaccines were the main
trigger. Diagnosis is clinical, and biopsies were rarely
done except for infants. Supportive care was the
mainstay of treatment, and corticosteroids were
mostly used in severe cases. Dermatologists and
pediatricians should be aware of this potentially
recurrent and severe condition.
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