Int J Burn Trauma 2022;12(5):204-209
www.lJBT.org /ISSN:2160-2026/1JBT0144894

Case Report

COVID-induced toxic epidermal necrolysis in a
4-year-old female: a case report and literature review
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Abstract: Stevens-Johnson syndrome (SJS) and toxic epidermal necrolysis (TEN) are conditions characterized by
an immune-mediated skin reaction that results in blistering and epidermal detachment. Most cases are caused by
drug hypersensitivity; however, recently there have been many publications documenting the association between
coronavirus disease 2019 (COVID-19) and SJS/TEN. Our objective is to explore a case of a 4-year-old female who
presented with a papular rash on her thighs that progressively worsened and spread to her face, trunk, and genital
area. The patient tested positive for COVID-19. She required treatment with intravenous immunoglobulin (IVIG) and
IV methylprednisolone, but eventually made a full recovery. This case underscores the need for awareness of the
wide spectrum of dermatologic presentations in COVID-19 patients.
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Introduction

Stevens-Johnson syndrome (SJS) and toxic epi-
dermal necrolysis (TEN) are similar conditions
characterized by an immune-mediated skin
reaction that results in blistering and epidermal
detachment. The difference between these two
conditions is that TEN is defined as a skin reac-
tion involving more than 30% of the total body
surface area (TBSA), whereas SJS involves a
TBSA lower than 10% [1].

It has been previously reported that 85-95% of
TEN cases are caused by drug hypersensitivity
[2], and the pharmaceutical treatment of coro-
navirus disease 2019 (COVID-19) has induced
a number of these cases [3-7]. While multiple
studies have been published recently regarding
the development of SJS due to COVID-19 vac-
cinations [8-12], only two incidences of TEN fol-
lowing COVID-19 vaccination have thus far
been documented [17]. Even more rare, how-
ever, is the development of SJS/TEN induced
directly by COVID-19.

The current literature demonstrates primarily
adult COVID-19-induced SJS/TEN, with only

one pediatric case reported [18]. The TBSA
involvement of most cases is not reported and
with one exception, the reported TBSA does not
definitively place the patient within the range of
a TEN-only diagnosis [13-16, 18].

This report explores a case of a 4-year-old
female admitted to our Burn Center. Her TEN
progressed to include an estimated 65% TBSA,
making her surface area involvement signifi-
cantly larger than any case published in litera-
ture thus far.

Case presentation

A 4-year-old female with no prior medical histo-
ry was transferred from a referring facility to our
pediatric intensive care unit (ICU) with a wors-
ening rash. One week prior to her hospital
admission, the patient was seen by her pediatri-
cian for a papular rash on her thighs, which was
initially believed to be hand-foot-and-mouth dis-
ease. A few days later, the patient’'s mother
noticed vesicular lesions within the patient’s
mouth which had started to slough. Her rash
worsened and spread to her face, trunk, and
genital area. She was sent to the Emergency
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Figure 1. Clinical appearance of patient’s (A) anterior
and (B) posterior trunk after diagnosis of TEN.

Room for possible TEN where she also tested
positive for COVID-19. The patient did not
have any respiratory symptoms at that time.
She was admitted to the outside referring facil-
ity and a skin biopsy was performed. Additional
blood tests were ordered, including Hepatitis
C Antibody, Hepatitis B Surface Antigen, cyto-
megalovirus (CMV) IgG, CMV IgM, Herpes
Simplex Virus (HSV) 1 and 2, HSV PCR, Varicella
PCR, Syphilis, Human Immunodeficiency Virus
(HIV), and Mycoplasma PCR. All tests were neg-
ative. The rash was treated with triamcinolone
acetonide cream, petroleum jelly, and intrave-
nous (IV) methylprednisolone.

Two days later, the patient became febrile to
39.7°C with worsening respiratory symptoms
and right upper lobe (RUL) opacities on her
chest x-ray. She required two liters per minute
of oxygen via nasal cannula and was started
on a five-day course of remdesivir. Blood and
urine cultures were negative. Patient remained
febrile and was found to have a worsening
white blood cell (WBC) count, as well as an ele-
vated C-reactive protein (CRP). Oxygen support
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via nasal cannula was eventually discontinued
as the patient had improved from a respiratory
standpoint; however, given the fever and ele-
vated WBC count, she was started on IV ce-
fepime and vancomycin at the outside facility.
There was no improvement in her rash, and
plans were made to transfer her to our Burn
Center for further care. Prior to the transfer,
the patient underwent bilateral amniotic mem-
brane transplants.

On admission to our facility, she was afebrile
and in no respiratory distress with clear breath
sounds. She was noted to have diffuse ery-
thematous macules with scattered vesicles in
various stages covering her skin. The patient
was evaluated by Dermatology, who confirmed
severe mucositis including the ocular, oral, and
genital regions. They also noted diffuse skin
detachment with at least 30% of TBSA involve-
ment, all of which were consistent with TEN
(Figure 1). Upon further review, it was noted
that the patient had received ibuprofen, mela-
tonin, guaifenesin, dextromethorphan, vitamin
C, and a multivitamin over one month prior to
her initial presentation. Although all medica-
tions had been administered over a month prior
to the start of the rash, and therefore beyond
the expected time course of implicated medica-
tions, the Dermatology team recommended
avoidance of all non-steroidal anti-inflammato-
ry drugs (NSAIDs) and listed ibuprofen as an
allergy. The patient was started on intravenous
immunoglobulin (IVIG) at 2 mg/kg divided over
four days in addition to IV methylprednisolone.
Detached skin areas were covered with petro-
leum jelly gauze until re-epithelialization. The
face was cleaned with sterile isotonic sodium
chloride solution, and bacitracin ointment was
applied. She was also evaluated by Gynecology
for labial mucositis and mildly adhered proxi-
mal labia. The recommendations were to apply
daily conjugated estrogen cream with daily labi-
al separation.

The following day, the patient was intubated
due to worsening TEN and increasing oral
mucosal involvement. She was started on to-
tal parenteral nutrition (TPN) with lipids. Tube
feeds were paused temporarily due to elevated
lactate; however, they were restarted shortly
thereafter. Since there were no new signs of
infection and all work-up had been negative up
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Figure 2. Clinical appearance of patient’s (A) anterior
and (B) posterior trunk five days after Suprathel ap-
plication.

to that point, IV cefepime and vancomycin were
discontinued.

The patient underwent debridement and pla-
cement of Suprathel (PolyMedics Innovations
GmbH, Denkendorf, Germany) with Burn Sur-
gery. At the point of the procedure, the patient’s
TBSA involvement was estimated to be about
65%. Her rash improved gradually (Figure 2).
She was weaned off sedation slowly, and the
methylprednisolone dose was decreased as
the rash continued to improve. The patient was
eventually extubated. She was transitioned to
a full diet prior to discharge, which she tolerat-
ed well. The patient received IVIG for four days,
high-dose IV methylprednisolone with taper for
ten days, and vitamin C for ten days. On subse-
quent follow-ups with Dermatology, she was
treated for paronychia of her nails secondary to
onychomadesis from TEN, but otherwise she
was doing well.

Discussion

Per the Centers for Disease Control (CDC),
about 1.7% of COVID-19 cases reported as of
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April 2020 occurred in pediatric patients aged
< 18 years. In addition, the CDC estimated that
20% of all pediatric COVID-19 patients were
hospitalized, compared to 33% of adult pa-
tients aged 18-64 years. Many of those adult
patients who died due to COVID-19 had under-
lying comorbidities including obesity, diabetes,
hypertension, or other cardiovascular diseases
that may have compromised their immune sys-
tems. However, the virus has had a milder ef-
fect on the pediatric population [18].

Most cases of SJS/TEN occur due to drug
hypersensitivity [2], often triggered by sulfon-
amides and anticonvulsants, including pheno-
barbital, lamotrigine, and carbamezapine [18,
19]. Other drugs, including penicillins, cepha-
losporins, valproic acid, acetaminophen, and
NSAIDs may also pose potential risks as trig-
gers [19]. SJS/TEN generally develops about
4-28 days after initial exposure to the drug [5].
There are also multiple cases where SJS was
reported to be due to bacterial infections (e.g.,
Streptococcus group A and mycobacterium), as
well as viral infections (e.g., influenza, Epstein-
Barr, coxsakie, herpes virus 6 and 7, cytomega-
lovirus, and parvovirus) [19].

The pathophysiology of SJS/TEN is not fully
understood; however, it is generally thought to
be a T-cell-mediated disorder. In the early stag-
es of the disease process, cytotoxic CD8" T
cells infiltrate blister fluid and the epidermis,
and CD4" T cells infiltrate the dermis [20]. The
diagnosis of SJS/TEN includes an initial clinical
evaluation and skin biopsy. The cutaneous pre-
sentation is characterized by an erythematous
rash, bullae, and erosions that appear on the
face, trunk, and the extremities [20]. Early skin
lesions may appear as atypical two-ringed, flat
targets before blistering occurs [20, 21]. Mu-
cosal involvement may affect oral, ocular, and
genitourinary sites [21]. Skin lesions are typi-
cally positive for Nikolsky sign, which manifests
as epidermal detachment when pressure is
applied to the lesions [20].

The treatment of SJS/TEN includes immediate
discontinuation of any suspected causative
drugs. This is usually followed by supportive
care, including fluid replacement, nutritional
assessment, and pain relief [20]. The optimal
treatment strategy for SJS/TEN remains con-
troversial. Although there have been reports of
positive outcomes with the use of systemic cor-
ticosteroids, IVIG, cyclosporine, TNF-a antago-
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Table 1. Summary of articles reporting cases of COVID-related SJS/TEN

YEAR AGE NEW MEDICATIONS BEFORE
AUTHORS LOCATION (Years) SEX CAUSE ONSET ONSET SYMPTOMS TREATMENT
Abdelgabar, Elsayed [14] 2021 23 Male COVID-19 Day 14 None Diffuse oral ulcerations with some Supportive care
United Kingdom hemorrhagic areas on upper lips,
tongue, and posterior pharynx; Glans
penis was erythematous with whitish
exudate; Clinical diagnosis: EM/SJS
Jouhar, Yahya, Elsiddiq [18] 2021 6 Male COVID-19 Day 10 Ibuprofen (2 weeks prior to rash) Fever, oral ulcers; Maculopapular Supportive care; IVIG 1 g/kg
Qatar rash on trunk, extremities, palms, and  daily for 5 days; IV dexamethasone;
soles; Mild, purulent conjunctivitis and  Switched to oral prednisolone and
crusted lip lesions; Skin biopsy: SJS/ cyclosporine
TEN 3 mg/kg/day
Muhd Besari, Lim, Vellai- 2021 75 Female COVID-19 Day 9 Not reported Oral ulcers, purpuric macules, malaise, Supportive care
chamy, Hussain, Kamaludin, Malaysia poor appetite, conjunctivitis, and geni-
Nor [13] tal ulcers; Skin biopsy: SJS
Narang, Panthagani, Lewis, 2020 53 Female COVID-19 Day5 Dexamethasone (Unclear start Previous history of metastatic breast Supportive care; Topical corticoste-
Chohan, Ferguson, Nambi United Kingdom date prior to rash; Used for brain cancer; Maculopapular rash on chest,  roids and emollients
[15] metastasis) upper back, and legs; Erosions and
hemorrhagic crusting of oral mucosa;
Skin biopsy: TEN
Tanaka, Isei, Kikuzawa, 2020 81 Female COVID-19 Day40 Azithromycin Widespread erythematous lesions; Skin  IVIG; Steroid pulse therapy followed
Hinogami, Nishida, Gohma, Japan (Recur- Hydroxychloroquine biopsy: TEN by prednisolone 0.6 mg/kg/day
Ogawa [16] rence) Ciclesonide
Cefmetazole
Ampicillin
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nists, and plasmapheresis, evidence for sys-
temic therapy remains insufficient [20]. It is
likely that the efficacy of systemic treatment
strategies depends on the disease phase. For
instance, in the acute phase of the disease pro-
cess, immunosuppressive therapies are con-
sidered suitable since a strong inflammation-
like “cytokine storm” occurs in the patient [20].
However, once epidermal detachment devel-
ops, immunosuppressive therapies may hinder
re-epithelization and increase the risk of infec-
tion [20].

In the case of SIS/TEN due to COVID-19, the
diagnosis and treatment of the cutaneous
lesions remains the same. However, the use of
immunosuppressive agents in this patient pop-
ulation needs to be carefully considered and
weighed against the potential progression and
worsening of COVID-19 symptoms if such ther-
apy is initiated.

Currently, there are four incidences of SJS/TEN
in adults due to COVID-19 reported in literature
[13-16]. One case involves a 75-year-old female
with confirmed COVID-19 who on day 9 of
her illness began developing mucocutaneous
ulcers which eventually progressed to biopsy-
confirmed SJS [13]. Another case is that of a
23-year-old male with confirmed COVID-19 and
dermatologic lesions who received a clinical
diagnosis of overlapping erythema multiforme
(EM) and SJS, though this diagnosis was not
confirmed with a biopsy [14]. A third publish-
ed case described a 53-year-old female who
developed a maculopapular rash 5 days after a
positive PCR test for COVID-19 that eventually
progressed to biopsy-confirmed full thickness
epidermal necrosis involving greater than 10%
of her TBSA, and thus giving her a diagnosis of
SJS/TEN overlap [15]. The final case in litera-
ture is of an 81-year-old female who was hospi-
talized for COVID-19, recovered with a negative
PCR on day 33 after onset, and then on day
40 developed widespread dermatologic le-
sions that progressed to biopsy-confirmed TEN
with an unreported TBSA involvement. She was
subsequently diagnosed with COVID-19 again
44 days after initial onset, making her recur-
rent COVID-19 infection the suspected culprit
[16].

Most literature published so far demonstrates
only adult COVID-19-induced SJS/TEN, and the
TBSA of the reported cases does not definitive-
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ly place them within the range of a TEN-only
diagnosis. Recently, a case of a 6-year-old male
with SJS-TEN was published [18]. This case,
along with the other COVID-19-associated SJS/
TEN reports, is summarized in Table 1.

Our report presented the case of a 4-year-old
female with a recent history of COVID-19 infec-
tion and subsequent development of TEN. Her
TEN progressed to include an estimated 65%
TBSA, making her involved surface area signifi-
cantly larger than any case published in litera-
ture thus far. Although our patient did have a
history of ibuprofen use one month prior to the
development of her rash, this occurred beyond
the expected time course for implicated medi-
cations. Thus, it is very likely that COVID-19 was
the trigger in this case.

Conclusion

The purpose of this case report was to raise
awareness of the possibility of significant
COVID-19-induced TEN in the pediatric popula-
tion, and to document our institution’s success-
ful management of the condition. TEN is a life-
threatening skin disorder in which treatment
involves immunosuppression, though the treat-
ment itself can be dangerous in the setting of a
viral disease state [17]. Because of the impaired
immune function of the skin in TEN, patients
are at risk for further illness beyond COVID-19,
particularly if de-epithelialization is allowed to
progress before treatment is initiated. Thus,
this case report can serve as a valuable exam-
ple to inform other providers of an effective
treatment strategy for a previously unknown
sequelae of COVID-19 infection among pediat-
ric patients.
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