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Background: Enythema multiforme (EM) is an aonte inflammatory mucooitaneous condition, EM is rancly
described in children and infants.

Objectiver To investigate the triggers, clinical manifestations, and treatment of pediatric EM.
Methbods: Systematic litcrature review of pediatric EM.

Results: After fulltext artick review, we included 113 articles, representing 580 patients, The mean age
was 5.0 years, ranging 0.1-17 years. Infectious agents were the main triggens: herpes simplex virus (HSV) in
104 patients (17 9%) and Mycopdasma pmenmoniae 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-tem sequelac 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 (P - 010, Pediatric EM
was rocurrent in 83 cases (14 3%), which was triggered by HSV in 36 paticnts (61%). Recumence affocted
older children.

Limitations Potcntial confusion between Steven Johnson syndrome and EM major in addition to
publication hias.

Conclusion Pediatric EM is a rare discase, mainly triggered by infections., This condition can affect all
mucosil surfaces, most commonly the oral mucosae. The diagnosis is clinical, and management relics on
supportive care. Vaccines are a particular trigger in infants. Recurrent cases are most commonly linked to
HEV. Dermatologists and pediatricians should be aware of this potentially recument and severe condition.
{ J Am Acad Dermatol https:// doi.omg/10. 1016/ jaad. 3019.02.057.)
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33 university dermatology
departments invited to
participate to the study

13 responding centers

362 cases declared

104 patients excluded:

-14 hospitalized more than once
-18 from day-care units only
-10 younger than 18
-62 mis-coded (other diagnosis)

258 patients included in the
study, from 12 centers

40 patients received systemic 218 patients did not receive
corticosteroids (group 1) corticosteroids (group 2)

Figure 1. Flow chart of patient inclusion



Table 1. Characteristics of patients with and without systemic corticosteroids (SCS) treatment for erythema multiforme (EM)

Total With SCS Without SCS OR (95% Cl) p value*
n=258 n=40 n=218

Males, no. (%) 158 (61.2) 22 (53.7) 136 (62.4) 1.1 (0.56-2.14) 0.6
Age, mean (SD) 36.9 (16.9) 30.2(12.9) 38.2(17.3) Not applicable <0.01
i nr A N A 96 (37.2) 11 (26.8) 86 (39.4) 0.76 (0.36-1.59) 0.11

Previous EM episode, no. [oXRE{HY 27 (65.9) 67 (30.7) 5.92 (2.89-12.14) <0.01
(%)

EM requiring multiple 38 (147) 13 (31.7) 25 (11.5) 4.49 (2.06-9.79) <0.01
hospitalizations, no. (%)

Duration of symptoms 6 (0-60) 7 (0-60) 6 (1-32) Not applicable 0.73
before hospital admission,
days, median (range)




Table 1. Characteristics of patients with and without systemic corticosteroids (SCS) treatment for erythema multiforme (EM)

Age, mean (SD) 36.9 (16.9) 30.2(12.9) 38.2 (17.3) Not applicable <0.01

Previous EM eplsode, no.
(%)

EM requiring multiple 38 (147) 13 (31.7) 25 (11.5) 4.49 (2.06-9.79) <0.01
hospitalizations, no. (%)




Total
n=258
108 (41.9)

54 (20.9)

23 (8.9)
67 (26)
110 (42.6)

85 (32.9)
26 (10.1)
199 (76.4)
165 (64)

61 (23.6)

With SCS
n=40
16 (39)

4(9.8)

3(7.5)
17 (41.5)
17 (41.5)

16 (39)
8 (19.5)
30 (73.2)
27 (65.9)

7 (17.1)

Without SCS
n=218
92 (42.2)

50 (22.9)

20 (7.7)
50 (22.9)
93(42.7)

69 (31.7)
18 (8.3)
69 (31.7)
138 (63.3)

55 (25.2)

OR (95% Cl)

1.2 (0.61-2.38)

0.36 (0.12—-1.05)

0.96 (0.27-3.41)
3.07 (1.53-6.18)
1.31 (0.67-2.58)

1.83 (0.92-3.64)
3.33 (1.34-8.29)
8.22 (3.82-17.69)
1.81 (0.89-3.66)

0.78 (0.33-1.87)

p value*

0.86

0.09

0.43
<0.01

0.27
0.04
<0.01
0.71

0.39



Table 1. Characteristics of patients with and without systemic corticosteroids (SCS) treatment for erythema multiforme (EM)

Idlopathlc 67 (26) 17 (41.5) 50 (22.9) 3.07 (1.53-6.18) <0.01

Symptoms (%) ___—_
Welght loss 26 (10.1) 8 (19.5) 18 (8.3) 3.33 (1.34-8.29)
___—_




Type of EM?, no. (%)

_85 (32.9) 11(26.8) 74(33.9) 0.94 (0.45-1.99) 0.31

Treatment used, no. (%)

119 (46.1) 19 (46.3) 100 (45.9) 1.43 (0.73-2.79)  0.06
Macrolide antibiotic [SyAPliA) 4 (9.8) 48 (22) 0.49 (0.17-1.43) 0.03

Length of hospital 5 (1-45) 6(1-19) 5(1-45) Not applicable 0.15

171 (66.3) 28(68.3) 143 (65.6) 1.88 (0.91-3.85)

stay, days, median
(range)



Qui a beneficié des cortiocoides?

 ATCD EP

e ATCD hospitalisation pour EP
* Perte de poids et fatigue

* Utilisation de Macrolide



Review

_
Triggers, clinical manifestations, and
management of pediatric erythema
multiforme: A systematic review

Samer fd]]gtlili.ti MD, Elio Ht-l_‘t]i.L'lili.H.[L MD, Karim Sowaid, MD, Boutros Soutow, MD, Josiane Heloy, MD, f
smdlltnlﬂmj 'l'umt_l,_ MI¥, Phi»
Beirut, Lebarion

Background: Erythema multiforme (EM) is an acute inflammatory mucooutaneous condition. EM is rancly
described in children and infants,

Objective To investigate the wriggers, clinical manifestations, and treatment of pediatic EM.
Metbods Systematic literatune review of pediatric EM

Results: After fulltext aniclke review, we included 113 articles, representing 580 patients. The mean age
was 5.6 years, ranging 0.1-17 years. Infoctious agents were the main triggems: herpes simplex vims (HSV) in
104 patients (17 9%) and Mycopdasma pmewmoniae 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 paticnts, 3.2%). In total 229
patients had EM major (39.5%). Treatment was supportive care only (180 patients, 31.1%), systemic
corticosteroids (115 paticnts, 19.8%), antivimls (85 paticnts, 14.6%), and antibiotics (66 patients, 11.3%),
mostly macrolides (45 patients, 7.7%). Long-temm 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 cascs and
EM minor in 17. Infants were less prone to develop EM major than older children (F < .01). Pediatric EM
was roourrent in 83 cases (14 3%), which was triggered by HSV in 36 paticnts (61%). Rocumencoe affocted
older children.

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

Conchusion Pediatric EM is a rare discase, mainly triggered by infections. This condition can affect all
muensal surfaces, most commonly the oral mucosae. The diagnosis is clinical, and management relies on
supportive care. Vaccines are a particular tigger in infants. Recurrent cases ane most commonly linked to
HEV. Dermatologists and pediatricians should be aware of this potentially recument and severe condition,
(] Am Acad Dermato] https:/ doi og/10. 1016/ jaad. 2019.02.057.)

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



Figure 1. Stepwise approach to the final selection of the included studies

Additional records identified
through other sources

Records identified through
database searching

(n=976) (h=6)

Records after duplicates removed
(n =906 )

Records screened Records excluded
(n=202) (n=49)

Full-text articles Full-text articles

assessed for eligibility excluded
{n =153) in=40)

Studies included
{n=113)




Triggering factors of pediatric erythema multiforme
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Mucosal involvement in pediatric erythema
multiforme

e Oral =»Ocular =ENT = Genntal



- 200

180
160

140
120

100
80
60
40
20

Treatment used for pediatric erythema multiforme
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Antiviral
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Table II. Characteristics of the pediatric erythema multiforme patients

Wari alble Orverall B i s® Chilbdren® P wvalue
Patients, n 580 19 270

Age, y, mean * standard deviation (range) 6.1 = 56 (0.1-17) 037 = 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 enythema multiforme, n (%) B3 (14.3) 1 (53) 41 (152) 3
Trigger, m (%)

Herpes simplex wirus 104 (17.9) 1(53) 49 (181) 2

Mycoplasma pneumoniae 21 (15.7) (1] 53 (126) 02

Other infection B4 (14.5) 6 (31.5) 69 (256) 5

Drug 140 (24.1) 0 38 (14.1) 14

Vaccine 19 (3.2) 9 (47.3) 10 (3.7) <01

Other cause 70 (12)

Idiopathic 80 (13.8) 3 (15.8) 48 (178) 1
Erythema mukiforme major, n (%) 229 (39.5) 2 (10.5) 141 (52.2) =01
Mucosa, m (%)

Awverage affected per patient 1 0.15 0.99 009

Oral 2 (10.5) 127 (47) <.01

Ocular (] 78 (289) =01

Ears, nose, and throat a 9 (33) <101

Mose 0 4
FPharynx 0 4
Ear 1] 1

Genital 0 60 (22.2) <01
Skin biopsy done, n (%) 58 (10) 12 (62.3) 46 (17.0) <. 101
Abnormal blood test, n (%) 136 (23.4) 9 (47.4) 75 (278) 11
Treatment used, n (%)

Only supportive cane 180 (31.0)

Systemic corticosteroids 115 (19.8) 2 (10.5) BOD (296) .1

Antiviral 85 (14.6) 1(53) 39 (144) A8

Macrolide 45 (7.7) 0 41 (152) 08

Other antibiotic 21 (3.6) 2 (10.5) 19 (7) 63

Topical corticosteroids 12 ()

Sequelas, n (940) 8 (1.3) 1] 8 (3.0) 1
Dwuration, d, median (range) 124 (5-14) 14 (7-14) 124 (7-14) |

*The studies that included both infants and older children altogether without spedfying the disease characteristics in each age category
were excluded from this table to make the comparison possible between the 2 age groups.

"The comorbidities were convulsive disorders, psychiatric disorders such as generalized anxiety disorder, cryoglobulinemia (in a minority of
cases), and atopic dermatitis.



Table 0. Characteristics of the padiatric ernythema multiforme patients

Wari sl vy all [Ty Al i P valae
Fatients, m 580 o 270
Age, y, mean = standard deviation (ramge) 6.1 = 56 0117 037 = 0.3 (0.06-0.99) 7T5= 5017
Make sex (%) 335 (57.8) 10 [52.6) 164 {E0T) A
Comorbidities™ (%) 41 (M
Recurrent erythema mukiforme, n (%) 83 14.3) 1i(53) 41 (152) 3
Trigger, n (3}
Herpes simplex virus 10 :] 1 (53) 49 (18.1)
Mycoplasma preumonioe m 0 53 (1956)
Oeher infection = 6 (31.5) 59 (255) :
DChrug Tl = i B 49)
Vaceie (563 ) 0473 067
Other cause oy
Idiopathic B0 (13.8) 3 (15.8) 48 (17AH)
Erythema multiforme major, n (%) 229 (39.5) 2 (10.5) 141 (522) m
Mucosa, n (%) =
Average affected per patlent 1 01s .99 m
Oval 2 (10.5) 127 a7 £
IOl L] TB (Z89) =101
Ears, nose, and throat o 2 33) .01
Nose 0 4
Pharynx i 4
Ear i 1
Genital o G0 (222) ]
Skin biopsy done, n (%) 58 (100 12 (62.3) 46 (17.0)
Abnormal blood test, n %) 136 (23.4) 9 (47.4) 75 278) :
Treatrment used, n (%
Only supportive cam 180 (31.00
Systemic corticostercids 115 (19.8) 2 (10.5) 80 (295) A1
Antiviral BS (14.6) 1(53) g (144) AR
Macrolice 45 [7.7) L1 41 [152) JOB
Oeher antiblotic 21 (3.6) 2 (10.5) 19 (7) 63
Topical corticosteroids 12 (2)
Sequelac, n (%) ansm 0 8 30 1
Duration, d, median (range) 124 [(5-14) 14 (7-14) 124 [F-14) A

*The studies that included both infams and older childeen altogether without spediying the dissase characterstics in each age category
e Excluded From this table o make the comparion podsible betvween the 2 e groups.
1T|'|ll.' cdwrraity iklithed we e convullve disonden, peychisric disornders such &t gineakbed snaciety dsarder. ofy oglabulingmils (A & minoity of

cases], and aopic dermatii.



Rabies

Pneumococcal vaccine
HPV vaccine

Polio

Small pox vaccine

DTP

MMR

hep B vaccine

Vaccine-triggered EM
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Table 1. Characteristics of recurrent and nonrecurrent pediatric EM cases

Clear s eristic Recurrend EM Nonrecurrent EM P value
Patients, n 59 398
Age, y, mean = 5D (range) 9.1 = 3.5(0.1-14) 5.9 * 48 01
Male sex, n (34) 45 (763) 217 (54.7) 001
Trigger, n (%)
Herpes simplex virus 36 (61) 50 (12.6) <, 001
Mycoplasma pneumoniae 7(119) 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 (254) 34 (B.5) <001
EM major, n (%) 33 (559) 111 (27.9) <001
Mucosa, n (%)
Average affected per patient 0.89 0.55 02
Oral 36 (61) 54 (13.6) <001
Ocular 10 (169) 29 (7.3) 02
Ears, nose, and throat 2(34) 9 (2.3) B
Genital 15 (254) 21 (5.3) <001
Skin biopsy done, n (%) 13 (22) 45 (11.3) 012
Abnormal blood test, n (%) 12 (203) 108 (21.7) <, 001
Treatment used, n (%)
Antiviral 51 (B64) 19 (4.8) <001
Macrolide 7 (11.9) 38 (9.5) 6
Other antibiotic 5 (8.5) 16 (4) 12
Systemic corticosteroids 29 (492) 51 (12.8) <, 001
Sequelas, n (%) 2(34) 6 (1.5) 3

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

EM, Enthema multiforme; 50D, standard deviation.



Table 1. Characteristics of recurrent and nonrecurrent pediatric EM cases

Characteristic Recurrent EM Nonrecurremt EM P value
Patients, n 59 398
Age, y, mean = SD (range) 9.1 %14) 59 48 01
Male sex, n (%) 217 (54.7) 001
Trigger, n (%)
Herpes simplex virus (36 (61 50 (12.6) <.001
Mycoplasma pneumoniae 9) 62 (15.6) S
Other infection 0 58 (14.6) <.001
Drug 0 113 (28.4) <.001
Other cause 0 1{0.3) <.001
Idiopathic 15 (254) 34 (85) <.001
EM major, n (%) 111 (27.9) <.001
Mucosa, n (%) @
Average #fected per patient 055 .02
Oral 36 (61) 54 (13.6) <.001
Ocular 10 (169) 29 (7.3) 02
Ears, nose, and throat 2(34) 9(2.3) 6
Genital 15 (254) 21 (5.3) <.001
Skin biopsy done, n (%) 45 (11.3) 012
Abnormal blood test, n (%) 108 (21.7) <.001
Treatment used, n (%)
Antiviral 51 (864) 19 (4.8) <.001
Macrolide 7(119) 38 (9.5) 6
Other antibiotic 5 (8.5) 16 (4) A2
Systemic corticosteroids (29 (492) 51(12.8) <.001
Sequelae, n (%) 2334 6 (1.5) 3

The studies that induded both recurrent and nonrecurrent cases akogether without specifying the disease characteristics In each patient
category according to the recumence status were excluded from this table to make the comparson possible between the 2 groups.

EM, Erythema multiforme; SD, standard deviation.



* 'EP chez les enfants = herpes simplex virus et Mycoplasma
pnheumonia

* ’EP chez les nourrissons = vaccins

* Diagnostic clinique sauf chez les nourrissons et dans les cas
récurrents

* PEC symptomatique + agents anti-infectieux selon le tableau clinique
e Corticoides dans les cas récurrents ou séveres






