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Characteristics of pediatric recurrent erythema multiforme
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WI, USA Abstract
2Section of Pediatric Dermatology, Background: Erythema multiforme (EM) is an acute condition characterized by dis-
E:;aa;trz:n:jaii)%T:::tgffgej:; MN, tinctive target lesions of the skin often accompanied by mucosal ulcers. A subset of
USA individuals experience frequent episodes of recurrent EM, which is rare and poorly
®Section of Pediatric Dermatology, understood, especially in children.
Departments of Dermatology and
Pediatrics, Medical College of Wisconsin, Objective: To characterize clinical features, laboratory findings, and treatment
Milwaukee, WI, USA responses of pediatric recurrent EM.
Correspondence Methods: A retrospective chart review was conducted at the Children’s Hospital of
Yvonne E. Chiu, MD, Department of Wisconsin in Milwaukee, Wisconsin (2000-2015) and the Mayo Clinic in Rochester,
Dermatology, Medical College of Wisconsin,
Milwaukee, WI, USA. Minnesota (1990-2015). Inclusion criterion was a diagnosis before age 18 years with
Email: ychiu@mew.edu recurrent EM, defined as a symmetrically distributed, fixed eruption, including target
lesions, with or without mucous membrane involvement, occurring on at least three
occasions. A literature review was conducted to include individuals who met the
inclusion criterion.
Results: Twenty-six patients were included, of whom 16 (62%) were male. The
median age of onset was 9.1 years (range 0-15.7 years). Nine patients (35%)
required hospitalization. Herpes simplex virus testing was positive in 9 of 17 (65%)
patients. Remission was achieved in 5 of 16 (31%) patients while taking suppressive
antivirals. Eight patients received continuous anti-inflammatory treatment, two
(25%) of whom experienced remission.
Conclusion: This study of pediatric recurrent EM found a greater male predomi-
nance, more hospitalizations, fewer cases caused by herpes simplex virus, and
a lower response to immunosuppression in children than in the general
population.
KEYWORDS
children, chronic erythema multiforme, erythema multiforme, recurrent erythema multiforme
1 | INTRODUCTION lifetime, a subset of patients has repeated episodes of EM known as
recurrent EM. Although previous studies of recurrent EM have been
Erythema multiforme (EM) is an acute, immune-mediated condition performed, recurrent EM in children is not well understood. The aim
characterized by distinctive target lesions of the skin and often of this retrospective cohort study was to clarify the features of pedi-
accompanied by ulcers or bullae involving the oral, genital, or ocular atric recurrent EM, including clinical characteristics, causes, and
mucosa. Although most patients experience only one outbreak in a response to treatment.
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2 | METHODS

2.1 | Data collection

Institutional review board approval was obtained at the Children’s
Hospital of Wisconsin, Milwaukee, Wisconsin, and the Mayo Clinic,
Rochester, Minnesota. International Classification of Diseases, Ninth
Revision, code 695.1 was used to identify children who were diag-
nosed with EM at the Children’s Hospital of Wisconsin and Mayo
Clinic. Inclusion dates of January 1, 2000, to March 27, 2015, were
used at the Children’s Hospital of Wisconsin and January 1, 1990, to
June 1, 2015, at the Mayo Clinic. All charts were reviewed to identify
children meeting the predetermined definition of recurrent EM, which
was “symmetrically distributed, fixed eruption, including target lesions,
with or without mucous membrane involvement, occurring on at least

three occasions.”!

We examined medical records to extract patient
characteristics, clinical characteristics, disease duration, laboratory
tests and results, treatments, and response to treatments.

Treatments were defined as intermittent (given only during an out-
break) or continuous (given to prevent disease recurrence). We evalu-
ated the response to treatment modalities. Complete response (CR)
was defined as total resolution of lesions during intermittent treat-
ment or no new lesions during continuous treatment. Partial response
(PR) was defined as healing of some lesions during intermittent treat-
ment or a decrease in the frequency and severity of lesions during
continuous treatment. No response (NR) was defined as persistence of
lesions during intermittent treatment or no change in the frequency

and severity of lesions during continuous treatment.

2.2 | Literature review

A literature review of pediatric recurrent EM was conducted. The
PubMed database was queried using the search term “recurrent ery-
thema multiforme,” and case studies were selected that included

children with recurrent EM according to the definition.

3 | RESULTS

3.1 | Clinical characteristics

Twenty-six patients met the study inclusion criteria, of whom 16 (62%)
were male. The median age of onset was 9.1 years (range
0-15.7 years). The median number of episodes per year was 2 (range 1-
11). The median duration of follow-up was 2.3 years (range
0-24.9 years). Nine patients (35%) were hospitalized for their EM, includ-
ing all six initially diagnosed with Stevens-Johnson syndrome (SJS).
Nearly all patients (92%) had cutaneous involvement, most com-
monly on the upper extremities (85%), lower extremities (73%), and
face (62%). Oral involvement occurred in 20 (77%) patients, most
frequently on the lips (69%). Genital involvement occurred in six
(23%) patients, of whom five were male and one was female. Ocular
involvement occurred in one (4%) patient. Clinical and disease char-

acteristics are displayed in Table 1.
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TABLE 1 Patient and disease characteristics
Characteristic Value
Patient, n (%)
Sex
Male 16 (62)
Female 10 (38)
Race and ethnicity
White 16 (62)
Black 4 (15)
Hispanic 2(8)
Unknown 4 (15)
Disease
Age at disease onset, years, median (range) 9.1 (0-15.7)
Episodes per year, median (range) 2 (1-11)
Patients requiring hospitalization, n (%) 9 (35)
Number of hospitalizations, median (range) 1(1-4)
Duration of follow-up, years, median (range) 2.3 (0-24.9)
Cutaneous involvement, n (%) 24 (92)
Upper extremities 22 (85)
Lower extremities 19 (73)
Face 16 (62)
Trunk 12 (46)
Mucus membrane involvement, n (%) 20 (77)
Oral involvement 20 (77)
Lips 18 (69)
Buccal mucosa 12 (46)
Tongue 11 (42)
Soft palate 8 (31)
Gingiva 8 (31)
Genital involvement 6 (23)
Male 5(83)
Female 1(17)
Ocular involvement 1(4)

3.2 | Laboratory tests

In all, 17 (54%) patients had one or more tests for herpes simplex
virus (HSV) during a flare. Of the 11 patients who had serum anti-
body testing, 6 (55%) tested positive for anti-HSV immunoglobulin G
(IgG) alone and 3 (27%) for anti-HSV IgM and IgG. Skin biopsies
were performed in 10 patients and the results were consistent with
EM in 9 (90%). The specimen not consistent with EM showed liche-
noid dermatitis, but the patient’s clinical features were supportive of

EM. Laboratory tests and results are displayed in Table 2.

3.3 | Treatment

Seventeen (65%) patients received at least one course of systemic

corticosteroids during an active episode of recurrent EM.
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TABLE 2 Laboratory test results

Laboratory test Total, n (%) Positive
Herpes simplex virus
PCR
Oral 9 (35) 0(0)
Skin 9 (35) 1(11)
Serum 2(8) 2 (100)
Serum IgM 11 (42) 3 (42)
Serum IgG 11 (27) 6 (55)
>1 HSV test 17 (54) 9 (65)
Mycoplasma PCR 3(12) 0(0)
Human immunodeficiency 3(12) 0 (0)
virus enzyme-linked
immunosorbent assay
Epstein-Barr virus monospot 2 (8) 1 (50)

PCR, polymerase chain reaction; lg, immunogobulin.

Immunosuppressants and anti-inflammatory agents were used in
eight (31%) patients with severe and frequent recurrent EM. Two
(25%) patients had a CR, one each to dapsone and azathioprine.

Treatments and responses are displayed in Table 3.

3.4 | Literature review

Thirty-one cases of pediatric recurrent EM have been reported in
the literature, although the nine children in Weston and colleagues’
study'® and the five in Siedner-Weintraub and colleagues’ study®
did not have sufficient data regarding patient characteristics, lesion
distribution, and response to treatment for inclusion.2*# The remain-
ing 17 cases are summarized in Table 4.

The 26 cases of pediatric recurrent EM from the current study
and the 17 previously reported cases are analyzed in aggregate in
[70%]),
with a median age of onset of 9.1 years (range 0-18 years) and a

Table 5. Most reported patients have been male (n = 30

median of 1.8 episodes per year (range 1-11).

In all, 25 (58%) patients had one or more tests for HSV (HSV poly-
merase chain reaction [PCR], HSV-1 direct fluorescent antibody, or
anti-HSV 1gM/IgG) during a flare, with 16 (64%) having at least one
positive test. The seven children who tested positive for HSV had a
greater response to continuous antiviral therapies (71% CR) than the
13 that had negative or no testing (38% CR), although numbers were
small. Seven (16%) patients had NR to one of the continuous antiviral
therapies; three (43%) had one or more positive HSV tests and one
(14%) had negative HSV studies. There was little difference in
response rates to acyclovir and valacyclovir, both intermittent and
continuous.

Weston and colleagues’ series of 12 children included 9 with
recurrent EM.?> All nine tested positive for HSV through PCR of skin
biopsies. The mean number of episodes per year was 2.6.

Siedner-Weintraub and colleagues’ series of 30 children included 5
with recurrent EM.® Only one had a known cause, with a history of HSV
infection but no recent signs of infection. The mean age of these patients
was 14.5 years and the mean number of episodes per year was 3.4.
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4 | DISCUSSION

Pediatric recurrent EM is a rare condition, with 31 previously
reported cases. Our study adds 26 patients to the medical literature
and further characterizes the disease. There have been four larger
studies of recurrent EM, with a mean age of onset of 25-
36.4 years.¥17"1? Although some children were included in these
studies, the data may better represent adult recurrent EM, and we
will refer to these studies as the general population. Patient charac-
teristics in our study were similar to those from the literature review
of pediatric recurrent EM, but with some notable differences from
the general population.

There is a male predominance (70%) in pediatric recurrent EM,
but not in the general population (38-55%).117-1? Children had fewer
episodes per year (1.8 vs 2.4-6.2).%17"% Hospitalizations were more
common in children (33%) than reported by Schofield and colleagues
(15%).

The incidence of cutaneous involvement was similar in children
(93%) and the general population (90-100%).%17"1? In children, there
is a higher incidence of oral (84%), genital (30%), and ocular (5%)
involvement than in the general population (55-70%, 0-25%, 0%,
respectively).»*”*? As noted with prior studies, male predominance
was seen in children with genital involvement.#>7:811-13

Six patients in our study were initially diagnosed with SJS and
hospitalized during the initial outbreak. Weston and colleagues also
found two patients originally diagnosed with S$JS.*> Although SJS
and EM have similar clinical features, most now recognize that the
two diseases are distinct. Early recognition of EM may affect man-
agement, such as avoidance of unnecessary hospitalizations and use
of antiviral therapy.

The etiology of pediatric recurrent EM has been identified in
47% of cases. HSV was the most commonly identified cause (35%),
lower than rates found in the general population.%*”"t* Mycoplasma
pneumoniae was the identified cause in 5%, slightly higher than in
the general population (0-2%).%15? It has recently been proposed
that M. pneumoniae-induced rash and mucositis (MIRM) is a distinct
entity, although recurrent MIRM is not described.?’ Two (5%) ado-
lescents had recurrent EM eruptions every 3-4 weeks associated
with menstruation.*

The wide range of individuals testing positive for HSV across
publications can be attributed to the different diagnostic criteria
used. Although anti-HSV serum antibodies have a sensitivity of 97%
and a specificity of 98%, they are less helpful in distinguishing recur-
rence of disease because IgM may not be produced during recur-
rence and IgG remains high indefinitely.2 HSV cultures of primary
infection have a similar sensitivity (97%) and specificity (99%), but
the sensitivity is lower (47%) for recurrent infections.2 HSV PCR is
the most accurate technique to diagnose HSV-associated recurrent
EM, with a sensitivity of 94% and a specificity of 100%.82! Two
studies have investigated the detection of HSV DNA in skin biopsies
using PCR in recurrent EM. One study demonstrated HSV DNA in
five of eight biopsies in patients with clinical evidence of HSV-asso-
ciated recurrent EM.22 Another study found HSV DNA in 6 of 10



biopsies of HSV-associated recurrent EM and in 6 of 12 biopsies of
patients without an identified cause of recurrent EM.2% These results
suggest that even HSV PCR may not be sensitive enough to identify
HSV as the cause of recurrent EM in patients with known recurrent
HSV and that idiopathic recurrent EM may be due to subclinical
HSV infection; thus HSV testing may be of poor utility in pediatric
recurrent EM. Despite the aforementioned limitations in testing for
HSV, a prospective study with standardized laboratory investigations
at times of EM episodes is necessary to better elucidate the etiology
of recurrent EM in children.

Treatment of recurrent EM for most patients was challenging.
Prednisone has been shown to be efficacious in the treatment of
recurrent EM, but its use is controversial and there have not been
any controlled studies of its effectiveness.* Prednisone may lower
the immune response, promoting recurrent HSV infection and fur-
ther episodes of recurrent EM.2* A double-blind placebo-controlled
trial showed acyclovir to be effective in the treatment of recur-
rent EM in adults.?> Although remission of recurrent EM has been
reported with antiviral medications with greater bioavailability,
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TABLE 3 Response to treatment
Response to treatment, n
Complete Partial No
Treatment Patients, n (%) response response response Unknown
Immunosuppressant (intermittent)
Corticosteroid 17 (65) 14 2 0 1
Antiviral
Acyclovir 7 (27) 2 2 2 0
Valacyclovir 5(19) 3 1 0 1
Antibacterial, antifungal (intermittent) 8 (31)
Clindamycin 2 (8) 2 0 0 0
Azithromycin 2 (8) 1 0 0 1
Cephalexin 1 (4) 1 0 0 0
Nystatin 1(4) 1 0 0 0
Tetracycline 1(4) 0 0 1 0
Augmentin 1(4) 0 0 1 0
Ceftriaxone 1 (4) 0 0 1 0
Antiviral (continuous) 16 (62)
Acyclovir 9 (35) 2 2 4 1
Valacyclovir 8 (31) 2 1
Famciclovir 1(4) 0 1 0 0
Immunosuppressant and anti-inflammatory agents (continuous) 8 (31)
Dapsone 4 (15) 1 3 0 0
Methotrexate 3(12) 0 1 0 2
Mycophenolate mofetil 3(12) 0 1 1 1
Cyclosporine 2 (8) 0 0 2 0
Colchicine 2(8) 0 1 1 0
Azathioprine 2 (8) 1 1 0 0
Minocycline 1 (4) 0 0 1 0
Fexofenadine hydrochloride 1 (4) 0 0 1 0
Hydroxychloroquine 1(4) 0 0 1 0

such as valacyclovir and famciclovir, in adult cases unresponsive
to acyclovir, the results of the aggregate analysis in pediatric
recurrent EM suggest little difference.?>?” The proportion of
patients achieving CR with continuous antivirals was similar to
those in previous reports in pediatric and general populations.
Because HSV is the most common trigger for recurrent EM, HSV
testing produces variable results, and antiviral therapy is generally
safe and well tolerated, episodic or continuous antiviral treatments
may have a role in first-line management regardless of HSV test
results.

Recurrent EM in children not responsive to first-line agents may
require treatment with immunosuppressant and anti-inflammatory
agents. In total, 10 children have received immunosuppressant or
anti-inflammatory agents for recurrent EM, with 5 obtaining a CR
from dapsone (n = 3), intravenous immunoglobulin (n = 1), and aza-
thioprine (n = 1). Immunosuppressant therapies have been more suc-
cessful in the general population. Schofield and colleagues’ study
found CR or PR in 8 of 9 patients with dapsone, CR in 11 of 13 with
IVIG, and CR in all 11 with azathioprine.1
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TABLE 5 Aggregate analysis of current study and literature

Characteristic Value
Sex, n (%)
Male 30 (70)
Female 13 (30)
Disease characteristic
Age at disease onset, years, median (range) 9.1 (0-18)
Episodes per year, median (range) 1.8 (1-11)
Patients requiring hospitalizations, n (%) 14 (33)
Distribution of disease, n (%)
Cutaneous involvement 40 (93)
Oral involvement 36 (84)
Genital involvement 13 (30)
Ocular involvement 2 (5)
Cause of recurrent EM, n (%)
Herpes simplex virus 15 (35)
Mycoplasma pneumonia 2 (5)
Menstruation 2 (5)
Epstein-Barr virus 1(2)
Unknown 23 (53)
Complete response to treatment, n/N (%)
Intermittent corticosteroids 17/21 (81)
Intermittent acyclovir 5/10 (50)
Intermittent valacyclovir 3/5 (60)
Continuous acyclovir 6/14 (43)
Continuous valacyclovir 4/9 (44)
Continuous dapsone 3/6 (50)
Continuous IVIG 1/2 (50)
Continuous azathioprine 1/2 (50)
Continuous azithromycin 2/3 (67)
Partial response to treatment, n/N (%)
Intermittent corticosteroids 2/21 (10)
Intermittent acyclovir 2/10 (20)
Intermittent valacyclovir 1/5 (20)
Continuous acyclovir 2/14 (14)
Continuous valacyclovir 2/9 (22)
Continuous dapsone 3/6 (50)
Continuous IVIG 1/2 (50)
Continuous azathioprine 1/2 (50)
Continuous methotrexate 1/3 (33)
Continuous colchicine 1/2 (50)

IVIG, intravenous immunoglobulin.

The limitations of this study include its retrospective design, lack
of adequate follow-up for some patients, and variability in examina-
tion and treatment. It was difficult to definitively classify treatment
response given the episodic and self-resolving nature of EM. There
may have been referral bias within our cohort, with refractory cases
of recurrent EM being referred to an academic medical center. Simi-

larly, it is likely that referral bias and reporting bias have been a

factor in the previously reported case studies of pediatric recurrent
EM. These biases may explain the greater proportion of patients
requiring hospitalization, the larger portion without an identified eti-
ology, and the low efficacy of antiviral and immunosuppressive
agents in all reported cases of pediatric recurrent EM than in recur-
rent EM in the general population.

In conclusion, our study found that pediatric recurrent EM has
a few notable differences from that in the general population. In
addition to the predominance of affected boys, there were more
hospitalizations, fewer cases caused by HSV, more cases
caused by M. pneumonia, and a lower response to immunosuppres-
sion in children. Pediatric recurrent EM remains a rare disorder,
although this study nearly doubles the number of previously
reported cases and improves our understanding of this uncommon

disease.

ACKNOWLEDGMENTS

The authors would like to thank Dr. Manrup Hunjan for assistance

with data abstraction.

ORCID

Adam Heinze
Yvonne E. Chiu

http://orcid.org/0000-0003-0317-7859
http://orcid.org/0000-0003-2869-2718

REFERENCES

1. Schofield JK, Tatnall FM, Leigh IM. Recurrent erythema multiforme:
clinical features and treatment in a large series of patients. Br J Der-
matol. 1993;128:542-545.

2. Arias-Santiago SA, Sierra Giron-Prieto M, Fernandez-Pugnarie MA,
Naranjo-Sintes R. Recurrent rash on the hands: multiforme erythema.
Med Clin (Barc). 2010;135:143.

3. BaniHani A, Nazzal H, Webb L, et al. An unusual presentation of ery-
thema multiforme in a paediatric patient. Eur Arch Paediatr Dent.
2015;16:297-302.

4. Bean SF, Quezada RK. Recurrent oral erythema multiforme. Clinical
experience with 11 patients. JAMA. 1983;249:2810-2812.

5. Britz M, Sibulkin D. Recurrent erythema multiforme and herpes geni-
talis (type 2). JAMA. 1975;233:812-813.

6. Chan LY, Tang WY, Leung CY, et al. Recurrent erythema multiforme
in a child. Hong Kong Med J. 2000;6:331.

7. Grosber M, Alexandre M, Poszepczynska-Guigne E, et al. Recurrent
erythema multiforme in association with recurrent Mycoplasma pneu-
moniae infections. J Am Acad Dermatol. 2007;56:5118-5119.

8. Ladizinski B, Carter JB, Lee KC, et al. Diagnosis of herpes simplex
virus-induced erythema multiforme confounded by previous infec-
tion with Mycoplasma pneumonia. J Drugs Dermatol. 2013;12:707-
709.

9. Messina MF, Cannavo SP, Aversa S, et al. Transient natural killer
deficiency in a boy with herpes simplex virus-associated recurrent
erythema multiforme. Scand J Infect Dis. 2011;43:550-552.

10. Mittal RR, Walia RL, Gupta S, et al. Recurrent post-herpetic ery-
thema multiforme, herpes labialis and secondary vitiligo in siblings.
Indian J Dermatol Venereol Leprol. 1996;62:399-400.

11. Osterne RL, Matos Brito RG, Pacheco IA, et al. Management of ery-
thema multiforme associated with recurrent herpes infection: a case
report. J Can Dent Assoc. 2009;75:597-601.


http://orcid.org/0000-0003-0317-7859
http://orcid.org/0000-0003-0317-7859
http://orcid.org/0000-0003-0317-7859
http://orcid.org/0000-0003-2869-2718
http://orcid.org/0000-0003-2869-2718
http://orcid.org/0000-0003-2869-2718

HEINZE et AL

Pediatric

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Pope E, Krafchik BR. Involvement of three mucous membranes in
herpes-induced recurrent erythema multiforme. J Am Acad Dermatol.
2005;52:171-172.

Sebastian A, Patterson C, Zaenglein AL, et al. Histiocytic erythema
multiforme. J Cutan Pathol. 2009;36:1323-1325.

Wolf P, Soyer HP, Fink-Puches R, et al. Recurrent post-herpetic ery-
thema multiforme mimicking polymorphic light and juvenile spring
eruption: report of two cases in young boys. Br J Dermatol.
1994;131:364-367.

Weston WL, Morelli JG. Herpes simplex virus-associated erythema
multiforme in prepubertal children. Arch Pediatr Adolesc Med.
1997;151:1014-1016.

Siedner-Weintraub Y, Gross I, David A, et al. Paediatric erythema
multiforme: epidemiological, clinical and laboratory characteristics.
Acta Derm Venereol. 2017;97:489-492.

Wetter DA, Davis MD. Recurrent erythema multiforme: clinical char-
acteristics, etiologic associations, and treatment in a series of 48
patients at Mayo Clinic, 2000 to 2007. J Am Acad Dermatol.
2010;62:45-53.

Leigh IM, Mowbray JF, Levene GM, et al. Recurrent and continuous
erythema multiforme—a clinical and immunological study. Clin Exp
Dermatol. 1985;10:58-67.

Huff JC, Weston WL. Recurrent erythema multiforme. Medicine (Bal-
timore). 1989;68:133-140.

Canavan TN, Mathes EF, Frieden |, et al. Mycoplasma pneumoniae-
induced rash and mucositis as a syndrome distinct from Stevens-
Johnson syndrome and erythema multiforme: a systematic review. J
Am Acad Dermatol. 2015;72:239-245.

Gitman MR, Ferguson D, Landry ML. Comparison of Simplexa HSV
1 & 2 PCR with culture, immunofluorescence, and laboratory-

22.

23.

24.

25.

26.

27.

“WILEY-®

Dermatology

developed TagMan PCR for detection of herpes simplex virus in
swab specimens. J Clin Microbiol. 2013;51:3765-3769.

Miura S, Smith CC, Burnett JW, et al. Detection of viral DNA within
skin of healed recurrent herpes simplex infection and erythema
multiforme lesions. J Invest Dermatol. 1992;98:68-72.

Ng PP, Sun YJ, Tan HH, et al. Detection of herpes simplex virus
genomic DNA in various subsets of erythema multiforme by poly-
merase chain reaction. Dermatology. 2003;207:349-353.

Huff JC. Erythema multiforme and latent herpes simplex infection.
Semin Dermatol. 1992;11:207-210.

Tatnall FM, Schofield JK, Leigh IM. A double-blind, placebo-con-
trolled trial of continuous acyclovir therapy in recurrent erythema
multiforme. Br J Dermatol. 1995;132:267-270.

Staikuniene J, Staneviciute J. Long-term valacyclovir treatment and
immune modulation for herpes-associated erythema multiforme.
Cent Eur J Immunol. 2015;40:387-390.

Kerob D, Assier-Bonnet H, Esnault-Gelly P, et al. Recurrent ery-
thema multiforme unresponsive to acyclovir prophylaxis and respon-
sive  to valacyclovir continuous therapy. Arch  Dermatol.
1998;134:876-877.

How to cite this article: Heinze A, Tollefson M, Holland KE,
Chiu YE. Characteristics of pediatric recurrent erythema
multiforme. Pediatr Dermatol. 2018;35:97-103.
https://doi.org/10.1111/pde.13357



https://doi.org/10.1111/pde.13357

