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1 | INTRODUCTION
Toxic epidermal necrolysis (TEN) is a rare, acute, life-threatening,
drug-related disease, which has an estimated mortality rate of 14.8%-
48%'? and an annual incidence of 0.4-1.2 cases per million from vari-
ous culprit drugs.®

There have been a small number of case reports of patients who
have developed Stevens-Johnson syndrome (SJS)/TEN following
COVID-19 vaccine. Here we present the case of a 12-year-old girl
with TEN after her first dose of Pfizer-BioNTech (BNT162b2) vaccine.
1.1 | Case presentation

A healthy 12-year-old girl with no previous medical history presented
6 days after her first dose of Pfizer-BioNTech (BNT162b2) vaccine.

Toxic epidermal necrolysis (TEN) is a rare and acute life-threatening condition and
one of the severe cutaneous adverse drug reactions. There are limited data on TEN
from the COVID-19 vaccine regarding its pathogenesis, treatment, and prognosis,
particularly in children. We report a case of COVID-19 vaccine-induced TEN and the
patient's human leukocyte antigen pharmacogenomic profile.

COVID-19 vaccine, pharmacogenomics, toxic epidermal necrolysis

Two days after vaccination, she developed a low-grade fever with a
mild sore throat. The patient did not take any oral prescribed or over-
the-counter medications or herbal remedies during the past 8 weeks.
On the 6th day after the vaccine, there were erythematous, painful
patches and plaques on the chest wall and trunk, which subsequently
spread to the face, palms, and soles. Mucocutaneous erosions were
observed in the ocular, oral, and genital regions. She was diagnosed
with TEN and immediately admitted to the pediatric intensive
care unit.

During the first day of admission, the rash rapidly coalesced and
she developed tense bullae, prominently seen on both cheeks and left
arm. (Figure 1) Multiple, tiny bullae, dusky patches, and macules were
observed. Her lips and oral mucosa were covered with painful hemor-
rhagic crusts and genital mucosal lesions appeared. She had conjuncti-
val and mucopurulent discharge from both eyes. Asboe-Hansen sign
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FIGURE 1 Second day of admission, rapid progressive necrosis
and denuded area at face and oral mucosa with worsening
ophthalmologic symptoms.

FIGURE 2 A wide-spread area of necrotic skin at the back with
Nikolsky sign.

was noted all over the body. She was estimated to have epidermal
detachment over 40% of the body surface area. (Figure 2).

Complete blood count, standard chemistry panels, transaminases,
and urine analysis were all within normal limits. Chest radiography
was normal with negative serology for Mycoplasma pneumoniae,
Epstein-Barr virus, and human immunodeficiency virus (HIV). Pediat-
ric SCORTEN was 2 on the first day of admission, reflecting a heart
rate over 120 beats per minute and epidermal detachment area
involving BSA >30%. Histopathology showed subepidermal bullae, full
thickness epidermal necrosis, patchy areas of basal cell degeneration

FIGURE 3

Biopsy of full thickness epidermal necrosis with
keratinocytes necrosis.

and necrotic keratinocytes and interface dermatitis with perivascular
inflammatory cell infiltration (Figure 3). Human leukocyte antigen
(HLA) class | and Il alleles were determined using PCR sequence-
specific oligonucleotide probes. The HLA genotyping in the patient
showed HLA-A*02:03/31:01, HLA-B*13:01/15:27, HLA-
C*04:01/04:06, HLA-DRB1*04:06/15:02, HLA-DQB1* 03:02/05:01,
HLA-DQA1*01:01/03:01.

Intravenous immunoglobulin (IVIG) (2 g/kg) was given within 24 h
after diagnosis, in conjunction with nonpharmacologic treatments,
such as fluid, electrolyte and nutritional support, and wound manage-
ment. No prophylactic antibiotics were prescribed.

Clinical improvement occurred on the second day after IVIG
administration, with defervescence of fever and no new skin lesions.
Reepithelialization of the skin was noticed on the 7 day after admis-
sion. The patient had complete skin reepithelialization on the 12 day
after admission, with a total hospitalization of 18 days. She had a full
recovery without sequelae.

2 | DISCUSSION
SJS/TEN is an extremely rare adverse event from basic vaccination. In
addition, cases of SJS/TEN associated with the COVID-19 vaccine
have been rarely reported and are summarized in Table 1.4712

There have been only nine reported cases of SJS/TEN after COVID-
19 vaccine. Five of these patients had underlying diseases, such as
hyperlipidemia, diabetes mellitus and breast cancer with a history of
medication use.®"®%12 Most cases of SJS/TEN occurred following the
first dose of COVID-19 vaccine. The onset of SJS/TEN after vaccination
was about 1-2 weeks (1-14 days). However, underlying diseases, vac-
cine type, concomitant factors (medication type and duration of treat-
ment, and probably infection) could be additional predisposing factors
for SJS/TEN. From the literature review, treatments included anti-tumor

necrosis factor-alpha (anti TNF-a), prednisolone, cyclosporine, and IVIG.
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All patients had a good prognosis, with a complete time of resolution
ranging from 7 days to 35 days. The hospitalization time of drug-induced
SJS/TEN in a previous study was 11.8 + 10.6 days.*®> However, long-
term sequelae should be monitored.

Our case was treated with IVIG due to concern regarding the
side-effects of other treatments, including systemic corticosteroids
and cyclosporine. Being in a resource-limited setting, we were unable
to use anti-TNF-alpha agents in Thailand. Despite clinical data from a
systematic review and meta-analysis in 2017'* regarding the non-
usefulness of IVIG, other systematic reviews and meta-analyses in
2012 and 2015 suggested that IVIG was beneficial in reducing mortal-
ity in children when compared to studies in adults.’® Dosages of >2 g/
kg appeared to significantly decrease mortality in patients with SJS or
TEN.Y Thus, IVIG use in pediatric patients is another option in a
country with limited resources.

The COVID-19 vaccine is comprised of virotopes and excipients
(L-histidine, L-histidine hydrochloride, sucrose, sodium chloride, poly-
sorbate 80, ethanol, water, polyethylene glycol [PEG-2000] and
others). The most likely causative vaccine component in one case
report was thought to be the virotopes.® The presumptive hypothesis
of SJS/TEN from routine vaccination was proposed by Chahal
et al.1’The expression of virotopes on the surface of keratinocytes is
similar to drug antigens on keratinocytes that can potentially activate
a CD8+ T-cell lymphocyte response. This activation induces the
release of chemokines, cytolytic molecules, cytotoxic agents, and
enzymes, such as granulysin, granzyme B, and perforin, leading to
keratinocyte apoptosis and detachment of epidermis.'”-*8

mRNA vaccines initially activate toll-like receptor-7/8 (TLR7/8)
and retinoic acid-inducible gene-1-like (RIG-I-like) receptors (RLRs),
inducing a cellular immune response embraced by CD8+ T cells and
macrophages with a T-helper 1 cell profile (Th1l). Key cytokines
include interferon-y (IFN-y), tumor necrosis factor-a (TNF-a), and
interleukin(IL)-2 and IL-6.*?

The implementation of pharmacogenomics in clinical practice rep-
resents a feasible and likely useful enhancement to the therapeutic
management of medication-induced adverse events. Pharmaco-
genomics may have a role in personalized vaccination plans and
potentially could reduce adverse events. HLA encoded by the HLA
gene are an important modulator of the immune response and drug
hypersensitivity reactions. HLA variants can be a risk factor for devel-
oping potentially fatal drug and vaccine-induced hypersensitivity reac-
tions. Interestingly, specific HLA genotypes that confer genetic
susceptibility to SCARs have been found in this patient (HLA-A*
31:01-carbamazepine, HLA-B*13:01-cotrimoxazole and dapsone, HLA-
DRB1*15:02-allopurinol).?® We hope that the HLA-pattern of this
patient might be beneficial for future research on drug susceptibility,
particularly of vaccines.

3 | CONCLUSION

The impact of COVID-19 infection is well-recognized all over the

world. To date, 3.15 billion doses of vaccines have been provided with

only 10 cases (including our reported case) of SJS/TEN. The occur-
rence of SJS/TEN is extremely rare and the benefits of vaccination
clearly outweigh the risks.

In our case, we describe how early IVIG administration was as an
effective and safe treatment for TEN induced Pfizer (BNT162b2) vaccina-
tion. We also report the HLA pharmacogenetic biomarkers of this patient:
HLA-A* 02:03/31:01, HLA-B* 13:01/15:27, HLA-C* 04:01/04:06, HLA-
DRB1* 04:06/15:02, HLA-DQB1* 03:02/05:01, HLA-DQA1* 01:01/03:01.

FUNDING STATEMENT

None declared.

CONFLICT OF INTEREST
None declared.

ORCID

Chonlaphat Sukasem ‘= https://orcid.org/0000-0003-0033-5321
Therdpong Tempark "= https://orcid.org/0000-0001-5645-2135
REFERENCES

1. Hsu DY, Brieva J, Silverberg NB, Silverberg JI. Morbidity and mortality
of Stevens-Johnson syndrome and toxic epidermal necrolysis in
United States adults. J Invest Dermatol. 2016;136(7):1387-1397.

2. Paulmann M, Mockenhaupt M. Severe skin reactions: clinical picture,
epidemiology, etiology, pathogenesis, and treatment. J Dtsch Dermatol
Ges. 2015;13(7):625-645.

3. la Grenade L, Lee L, Weaver J, et al. Comparison of reporting of
Stevens-Johnson syndrome and toxic epidermal necrolysis in associa-
tion with selective COX-2 inhibitors. Drug Saf. 2005;28(10):917-924.

4. Bakir M, Almeshal H, Alturki R, Obaid S, Almazroo A. Toxic epidermal
necrolysis post COVID-19 vaccination - first reported case. Cureus.
2021;13(8):e17215.

5. Elboraey MO, Essa EESF. Stevens-Johnson syndrome post second
dose of Pfizer COVID-19 vaccine: a case report. Oral Surg Oral Med
Oral Pathol Oral Radiol. 2021;132(4):e139-e142.

6. Dash S, Sirka CS, Mishra S, Viswan P. COVID-19 vaccine-induced
Stevens-Johnson syndrome. Clin Exp Dermatol. 2021;46(8):1615-
1617.

7. Mansouri P, Chalangari R, Martits-Chalangari K, Mozafari N. Stevens-
Johnson syndrome due to COVID-19 vaccination. Clin Case Rep.
2021;9(11):e05099.

8. Mardani M, Mardani S, Asadi Kani Z, Hakamifard A. An extremely rare
mucocutaneous adverse reaction following COVID-19 vaccination:
toxic epidermal necrolysis. Dermatol Ther. 2022;35(5):e14516.

9. Aimo C, Mariotti EB, Corra A, et al. Stevens-Johnson syndrome
induced by Vaxvetria (AZD1222) COVID-19 vaccine. J Eur Acad
Dermatol Venereol. 2022;36(6):e417-e419. doi:10.1111/jdv.17988.

10. Kherlopian A, Zhao C, Ge L, Forward E, Fischer G. A case of toxic epi-
dermal necrolysis after ChAdOx1 nCov-19 (AZD1222) vaccination.
Australas J Dermatol. 2022;63(1):93-e95.

11. Mansouri P, Farshi S. A case of Steven-Johnson syndrome after
COVID-19 vaccination. J Cosmet Dermatol. 2022;21(4):1358-1360.

12. Padniewski JJ, Jacobson-Dunlop E, Albadri S, Hylwa S. Stevens-
Johnson syndrome precipitated by Moderna Inc. COVID-19 vaccine:
a case-based review of literature comparing vaccine and drug-
induced Stevens-Johnson syndrome/toxic epidermal necrolysis. Int J
Dermatol. 2022. doi:10.1111/ijd.16222. Online ahead of print.

13. Chatproedprai S, Wutticharoenwong V, Tempark T, Wananukul S.
Clinical features and treatment outcomes among children with


https://orcid.org/0000-0003-0033-5321
https://orcid.org/0000-0003-0033-5321
https://orcid.org/0000-0001-5645-2135
https://orcid.org/0000-0001-5645-2135
info:doi/10.1111/jdv.17988
https://doi.org/10.1111/ijd.16222

SIRIPIPATTANAMONGKOL ET AL.

14.

15.

16.

17.

18.

Stevens-Johnson syndrome and toxic epidermal necrolysis: a 20-year
study in a tertiary referral hospital. Dermatol Res Pract. 2018;2018:
3061084-3061089.

Zimmermann S, Sekula P, Venhoff M, et al. Systemic immunomo-
dulating therapies for Stevens-Johnson syndrome and toxic epidermal
necrolysis: a systematic review and meta-analysis. JAMA Dermatol.
2017;153(6):514-522.

Huang YC, Li YC, Chen TJ. The efficacy of intravenous immunoglobu-
lin for the treatment of toxic epidermal necrolysis: a systematic
review and meta-analysis. Br J Dermatol. 2012;167(2):424-432.
Barron SJ, del Vecchio MT, Aronoff SC. Intravenous immunoglobulin
in the treatment of Stevens-Johnson syndrome and toxic epidermal
necrolysis: a meta-analysis with meta-regression of observational
studies. Int J Dermatol. 2015;54(1):108-115.

Chahal D, Aleshin M, Turegano M, Chiu M, Worswick S. Vaccine-
induced toxic epidermal necrolysis: a case and systematic review.
Dermatol Online J. 2018;24(15):3030/qt7qn5268s.

Sukasem C, Katsila T, Tempark T, Patrinos GP, Chantratita W. Drug-
induced Stevens-Johnson syndrome and toxic epidermal necrolysis

19.

20.

Pediatric 605
Dermatology—WI LEYJ—

call for optimum patient stratification and Theranostics via pharmaco-
genomics. Annu Rev Genomics Hum Genet. 2018;19:329-353.

Niebel D, Novak N, Wilhelmi J, et al. Cutaneous adverse reactions to
COVID-19 vaccines: insights from an immuno-dermatological per-
spective. Vaccines (Basel). 2021;9(9):944.

Kloypan C, Koomdee N, Satapornpong P, Tempark T, Biswas M,
Sukasem C. A comprehensive review of HLA and severe cutaneous
adverse drug reactions: implication for clinical pharmacogenomics
and precision medicine. Pharmaceuticals (Basel). 2021;14(11):1077.

How to cite this article: Siripipattanamongkol N, Rattanasak S,
Taiyaitieng C, et al. Toxic epidermal necrolysis after first dose
of Pfizer-BioNTech (BNT162b2) vaccination with
pharmacogenomic testing. Pediatr Dermatol. 2022;39(4):
601-605. doi:10.1111/pde.15074


info:doi/10.1111/pde.15074

	Toxic epidermal necrolysis after first dose of Pfizer-BioNTech (BNT162b2) vaccination with pharmacogenomic testing
	1  INTRODUCTION
	1.1  Case presentation

	2  DISCUSSION
	3  CONCLUSION
	FUNDING STATEMENT
	CONFLICT OF INTEREST
	REFERENCES


