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Toxic epidermal necrolysis induced by COVID-19
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Abstract

Toxic epidermal necrolysis (TEN) is a life-threatening acute
mucocutaneous syndrome. It is characterized by keratinocyte
necrosis and apoptosis, which affect more than 30% of the body’s
surface. TEN is most commonly due to an altered immunological
response to specific drugs, infections, and malignancies, or it can
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be idiopathic. The combination of TEN and COVID-19 can have
a fatal outcome if not recognized and promptly treated. Therefore,
fast reporting of such cases will draw doctors’ attention to quick
and right intervention. In this article, we present a 66-year-old
patient with a clinical presentation of toxic epidermal necrolysis
along with a coexisting COVID-19 infection. To our knowledge,
this is the first case of TEN in a patient diagnosed with SARS
CoV-2 infection in Saudi Arabia.

Introduction

Toxic epidermal necrolysis (TEN) is a life-threatening acute
mucocutaneous syndrome. TEN is characterized by keratinocyte
necrosis and apoptosis affecting more than 30% of the body’s sur-
face.! It is a rare disease; the annual incidence of Stevens-Johnson
syndrome (SJS) and TEN in the general population is known to be
1-6 and 0.4-1.2 per million people, respectively. A study conduct-
ed in the Qassim region, Saudi Arabia, estimated the incidence
rate of SJS/TEN to be 7.6 cases per million person-years.>?
Mortality reaches up to 40%.! Patients with TEN syndromes pre-
sent with systemic symptoms along with skin tenderness, erythe-
ma, hemorrhagic desquamation, and epidermal separation, which
can be described as patches and blisters of eroded skin. These
symptoms frequently begin on the face and parasternal region
before spreading to the entire body.* However, in virtually all
instances, the scalp is usually unaffected. Also, one of the impor-
tant signs in physical examination that supports the diagnosis of
TEN is the Nikolsky sign, which occurs when a small force is
applied to the skin, causing the epidermal layer to separate from
the underlying surface.*

Toxic epidermal syndrome usually develops over 2 weeks
after the insult. However, it can suddenly progress to attack the
entire body in a matter of 24 hours.* Furthermore, TEN most com-
monly occurs due to an immunological response to specific drugs.
Infections, tumors, and vaccines can also induce TEN, but rarely.’
One example of a recent infection that is suspected to cause TEN
is COVID-19, which is a severe acute respiratory syndrome with
a variety of clinical symptoms. Furthermore, COVID-19 induces
an inflammatory reaction that lowers the threshold of drug reac-
tions and may predispose COVID-19 patients to TEN.® Here, we
present a case of biopsy-proven TEN in a patient who had a cur-
rent COVID-19 infection.

We present the following case in accordance with the CARE
reporting checklist.

Case Report

A 66-year-old Saudi male patient was presented to the ER on
June 21, 2022, by ambulance with generalized, scaly, erythema-
tous, crusted, peeling, and blistering skin lesions over more than
50% of the body area (upper and lower extremities, trunk, back,
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face and groin areas) (Figure 1). The rash was preceded by a fever
and started on the third day. The patient presented with instability
of vital signs: Temperature: 39 Celsius; respiratory rate: 35; blood
pressure: 140/75; heart rate: 69; oxygen saturation: 99. He also
had an altered mental status. The patient had received two doses
of the COVID-19 vaccine, and the last dose was administered 10
months before the onset of the insult. Moreover, there was no fam-
ily history of a similar condition. Additionally, the patient had had
no known contact with any ill persons or persons infected with
COVID-19. However, when the patient was admitted to the inten-
sive care unit, a nasal swab was taken and gave a positive result.

On physical examination, the patient was unconscious with a
Glasgow Coma Scale of 4 out of 15 under the effect of sedation.
Beside the cutaneous manifestations mentioned in the history, the
skin showed generalized confluent areas of erythema with dusky
centers and flaccid blisters. There was oral hemorrhagic ulcera-
tion, as well as ocular and genital maceration. An ophthalmologi-
calexamination was unable to be performed, due to severe eyeli-
dadhesion and symblepharon formation, which are separated
under local anesthesia with the blunt tip of a glass rod. After that,
a full ophthalmological exam was done.

The anterior segment of both eyes showed conjunctival injec-
tion with chemosis, and palpebral edema with crusts, mucopuru-
lent discharge, and eyelid skin sloughing. The corneal and rest of
the anterior segment exams were normal. The posterior segment
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exam was not visualized. The Nikolsky sign was positive. In addi-
tion, the patient’s Score of Toxic Epidermal Necrolysis
(SCORTEN) was 3. Investigations were conducted and recorded
(Table 1). Beside the positive PCR test, a chest X-ray was taken
and revealed bilateral opacities in the lower zones along with
pleural effusion, which supports the diagnosis of COVID-19
pneumonia (Figure 2). Moreover, the septic workup showed gram-
positive cocci in clusters (coagulase-negative Staphylococcus
Acinelobacier calcoaceticus-baumannii complex) and gram-posi-
tive bacilli (Corynebacterium sp.) in the blood. Also, there were
gram-negative bacilli (Pseudomonas aeruginosa and Klebsiella
pneumoniae) on the skin. The skin biopsy was performed, and the
haematoxylin and eosin stains showed full thickness epidermal
necrosis with re-epithelization. The superficial dermis shows a
mixed inflammatory infiltrate (Figure 3). Direct immunofluores-
cence from the perilesional skin was negative. A clinical diagnosis
of toxic epidermal necrolysis (TEN) confirmed by the dermatolo-
gist was formulated. The patient was resuscitated and was given
proper ICU and medical care, including starting him on hydrocor-
tisone 200 mg, which was then reduced gradually by 20 mg every
3 days until the patient was completely weaned off the medication.

Several laboratory investigations were done to exclude possi-
ble confounding factors that may induce the incidence of toxic
epidermal necrolysis. The following list of laboratory tests results
were all negative: (HBS AB, HBSAG, HAV Abs, HCV AB CMV

Figure 1. Clinical presentation of the dermatological lesions at hospital admission. The images demonstrate generalized, scaly, erythema-
tous, crusted, peeling, and blistering skin lesions over more than 70% of the body area (upper and lower extremities, trunk, back, face,
groin, and pubic areas) with oral hemorrhagic ulceration as well as ocular and genital maceration.
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PCR, Varicella Zoster virus IGG, ANCA PROFILE ANTI-NDNA
IFA, Rheumatoid Factor, Anti JO-1 HISTDYL-TRNA SYN-
THETASE, B-HCG). Tumor Marker: (CA 125, CA 15-3, CA 19,
ALPHA fetoprotein). The patient received a treatment plan con-
sisting of intravenous immunoglobulin (IVIG) at a dosage of 400
mg/kg/day for 5 consecutive days, along with topical steroids and

Figure 2. Radiological findings showed opacification in the lower
zone of bilateral lung fields, partial obscuration of bilateral
costophrenic angles, and bilateral opacities in the lower zones,
along with pleural effusion.

Figure 3. Full thickness epidermal necrosis, see necrotic ker-
atinocytes at the edge. The epidermis demonstrates necrosis,
degeneration, dyskeratotic keratinocytes, and necrotic ker-
atinocytes. There is a severe dermal inflammatory infiltrate (lym-
phocyte and histocytes) but no neutrophils, no leukocytoclasis and
no microabscesses.
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white paraffin, to address their skin condition. An urgent ophthal-
mology referral was made due to ocular maceration, and for eye
treatment, the patient was prescribed an ointment containing a
combination of dexamethasone and neomycin sulfate, to be
applied twice a day, as well as tobradex drops to be used every 2
hours with heavy lubrication. Additionally, the patient was put on
antibiotics, specifically vancomycin at a dosage of 500mg and
Linezolid at a dosage of 2mg. The patient’s skin condition showed
a significant improvement after the first day of IVIG treatment,
and the progress of the skin condition was monitored over a period
of 5 weeks until it was completely resolved (Figure 4).

Discussion

The case of a patient with TEN and a history of a recent
COVID-19 infection was presented in this report. Drug use is the
main cause of TEN/SJS. It typically manifests 4 to 28 days follow-
ing drug exposure, highlighting the significance of getting a com-
plete history of drug use.” Viruses (Coxsackie, influenza, Epstein-
Barr, human herpesvirus 6 and 7, cytomegalovirus, parvovirus),
bacteria (Streptococcus group A), mycoplasma pneumonia, and
mycobacterium infections have all been linked to cases.” It is
thought that COVID-19 infection can enhance specific immune
system responses, or cytokines, which may raise a person’s risk of
experiencing life-threatening allergic reactions like TEN/SJS. This
has been seen in other immune system-deficient illnesses, such as

Table 1. Patient investigations.

Parameters Results Normal Range
White blood cell 6.13 K/uL 4-10
Red blood cell 3.42 45-55
Hemoglobin 9.2 g/dL 13-17
Hematocrit 30.3% 40 —50
Platelet 155 150 -410
Neutrophil 5.567 2-7
Lymphocyte 0.07 1-3
AST 10U/L 10-50
ALT 10U/L 40-129
ALP 79U/L 44 — 147
GGT 23U/L 5-40
Bilirubin total 15 pmmol/L 0-18
Albumin 18 30-50
Creatinine 57 mmol/L 44 - 115
Urea 5.5 mmol/L 25-83
PT 153 11-16
PTT 29.6 26 -36
INR 1.25 09-14
Sodium 146 mmol/L 136 — 145
Potassium 3.5 mmol/L 35-51
Calcium 1.82 mmol/L 2.06-2.5
T4 6.95 pro/L 79-18
Free T3 1.53 pro/L 3.39-6.85
TSH 2.8 mlU/ 0.34-5.6
COVID- 19 PCR Positive Negative
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HIV, and some specialists hypothesize that post COVID-19
TEN/SJS may be an entirely new form of immune response known
as immunological reconstitution inflammatory syndrome (IRIS).!
There have been six reports of TEN/SJS cases linked to
COVID-19 infections, including two cases in the UK > and a sin-
gle case in each of the following countries: Qatar,’ Italy,’ Iran,® and
India.'” Interestingly, our case was the first case in Saudi Arabia,
specifically in Medina. Skin lesions were identified in 0.25 per-
cent of cases among more than 5,000 pediatric patients with

Case Report

COVID-19 infection. Only one patient, who also had lung
involvement from SJS/TEN, died unexpectedly.” Another reported
case of a COVID-19-infected 8-year-old child who also experi-
enced lung involvement and a SJS/TEN rash has been document-
ed. With the help of IVIG, steroids, and cyclophosphamide, the
child’s condition improved.” In our case report, the relationship
between COVID-19 infection and TEN syndrome may be clear, as
the patient did not have a history of any medication use before the
insult. This means that the COVID-19 infection could be one of

Figure 4. Clinical presentation of the dermatological lesions after one month of treatment.

[ Time Line of Events ]

June 2022
[

July 2022

August 2022

Patient presented to
the ER with multiple
blistering and peeling
skin lesions
He presented with
disrupted mental
status and unstable
vital signs

A clinical diagnosls of toxlc
epldermal necrelysis [TEN)
confirmed by the
dermatalogist was
formulated.

The patient was resuscitated
and was given proper ICU and
medical care

The patient's skin condition
showed a significant improvement
after the first day of IVIG
treatment.
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condition was monitored over a
perlod of 5 weeks until It was
completely

Figure 5. The timeline displays the chronological order of the patient’s condition.
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the possible triggers. The whole history and clinical examination Specialist Hospital (KFSH) in Qassim region of Saudi Arabia:
of our patient go more towards COVID-19-induced TEN. A retrospective study. Hindawi; Dermatol Res Pract 2020.

This study faced many limitations that led to some difficulties Available from: https://www.ncbi.nlm.nih.gov/
in gathering important information that may be helpful to reach pmc/articles’PMC7568810/ [cited 27th June 2022].

and confirm the diagnosis. One of them is that the patient was 4.
comatose, so if he was alert and cooperative, he would have
helped us at least with some of the helpful personal histories. The
other thing is that we didn’t have access to the patient all the time
because of the patient’s condition, so it took us a lot of time to get
enough information.

Labib A, Milroy C. Toxic epidermal necrolysis. Ncbi nlm nih
gov 2022. Available from: https://www.ncbi.nlm.nih.gov/
books/NBK 574530/ [cited 27th June 2022].

5. Saha M. Toxic epidermal necrolysis and co-existent SARS-
CoV-2 (COVID-19) treated with intravenous immunoglobu-
lin: ‘Killing 2 birds with one stone’. En.x-mol.com 2022.
Available from: https://en.x-mol.com/paper/article/12957724
31962218496 [cited 21st July 2022].

Conclusions 6. Emadi S-N, Hamzelou S, Saffarian Z, Shakoei S. Challenges

in the treatment of a patient with toxic epidermal necrolysis

associated with Covid-19: A case report. Dermatol Ther 2020.

Although TEN is a rare condition, it is a serious dermatologi-
cal emergency. It should be treated right away to decrease mortal-

ity. Thus, the purpose of this case report was to raise awareness of Available from https://www.ncbi.nlm.nih.gov/pmc/articles/
the possibility of significant COVID-19-induced TEN and can PMC7883031/ [cited 27th June 2022]

serve as a valuable example to inform other providers of an effec- 7. Jouhar L, Yahya M, Elsiddiq S. Toxic epidermal necrolysis
tive treatment strategy for a previously unknown sequela of associated with COVID-19 infection: A case report. Clin Case
COVID-19 infection. Reports 2022;10.

8. Narang I, Panthagani AP, Lewis M, et al. Covid-19-induced
toxic epidermal necrolysis [Internet]. Clinical and experimen-
tal dermatology. U.S. National Library of Medicine. Available

References from: https://pubmed.ncbi.nlm.nih.gov/33511662/ [cited 27th
1. Sekula P, Dunant A, Mockenhaupt M, et al. Comprehensive June 2022]
survival analysis of a cohort of patients with Stevens—Johnson 9. Rossi CM, Beretta FN, Traverso G, et al. A case report of toxic
syndrome and toxic epidermal necrolysis. J Invest Dermatol epidermal necrolysis (TEN) in a patient with COVID-19 treat-
20135133:1197*1204-. . ed with hydroxychloroquine: Are these two partners in crime?
2. Yang M-S, Lee JY, Kim J, et al. Incidence of Stevens-Johnson Clin Mol Allergy 2020:6:18.

syndrome and toxic epidermal necrolysis: A nationwide popu-
lation-based study using National Health Insurance Database
in Korea. PloS one 2016. Available from: https:/www.

10. Aulakh S, Arora R, Sarangal R, Chopra D. Increased predis-
position of SIS TEN in COVID-19 patients, presenting as post

nebi.nlm.nih.gov/pme/articles/PMC5106005/#!po=12.5000 [¢ COVID complication: Report of two cases. Indian Dermatol
ited 27th June 2022]. Online J 2022;13:237-9.

3. Alajaji A, Chandra Shekaran J, Mohammed Aldhabbah O, et~ 11. Zou H, Daveluy S. Toxic epidermal necrolysis and Stevens-
al. Toxic epidermal necrolysis (TEN)/Stevens-Johnson syn- Johnson syndrome after COVID-19 infection and vaccination.
drome (SJS) epidemiology and mortality rate at King Fahad Australas J Dermatol. 2023;64:e1-e10.

[Dermatology Reports 2024; 16:9853] OPEN 8Acc555





