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Abstract

BACKGROUND

Stevens-Johnson syndrome and toxic epidermal necrolysis (SJS/TEN) are very
serious skin allergies, with an etiology related to infections and medication. Since
the coronavirus disease 2019 (COVID-19) pandemic, severe acute respiratory
syndrome coronavirus-2 has also been considered to cause SJS/TEN.

CASE SUMMARY

We report the case of a woman in her thirties who took acetaminophen after
contracting COVID-19. After 3 d of fever relief, she experienced high fever and
presented with SJS/TEN symptoms, accompanied by intrahepatic cholestasis.
Three days of corticosteroid treatment did not alleviate the skin damage; there-
fore, double plasma molecular adsorption system (DPMAS) therapy was initiated,
with treatment intervals of 48 h. Her skin symptoms improved gradually and
were resolved after seven DPMAS treatments.

CONCLUSION

DPMAS therapy is beneficial for abrogating SJS/TEN because plasma adsorption
and perfusion techniques reduce the inflammatory mediators (e.g., tumor necrosis
factor-alpha and interleukin-10 and-12) speculated to be involved in the patho-
logy of the skin conditions.

Key Words: Stevens-Johnson; Toxic epidermal necrolysis; COVID-19; Double plasma
molecular adsorption system; SARS-CoV-2; Case report
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Core Tip: A woman in her thirties took acetaminophen after contracting coronavirus disease 2019. After 3 d of fever relief,
she experienced high fever, with Stevens—Johnson syndrome and toxic epidermal necrolysis symptoms and intrahepatic
cholestasis. Because 3 d of corticosteroid treatment did not alleviate the skin damage, double plasma molecular adsorption
system (DPMAS) therapy was initiated, with treatment intervals of 48 h. Her skin symptoms improved gradually and were
completely resolved after seven DPMAS treatments.

Citation: Tan YW, Liu LP, Zhang K. Double plasma molecular adsorption system for Stevens—Johnson syndrome/toxic epidermal
necrolysis: A case report. World J Clin Cases 2024; 12(7): 1371-1377

URL: https://www.wjgnet.com/2307-8960/full/v12/i7/1371.htm

DOI: https://dx.doi.org/10.12998/wjcc.v12.i7.1371

INTRODUCTION

Stevens-Johnson syndrome (SJS), first reported by Dr. Albert Stevens and Dr. Frank Chambliss Johnson in 1922[1], is
classified as severe erythema multiforme characterized by blisters on the skin, typical or atypical target lesions, and
extensive mucosal damage, accompanied by systemic symptoms such as fever and visceral damage. More severe cases
are classified as toxic epidermal necrolysis (TEN) or overlapping syndrome (SJS/TEN)[2] and can be caused by drugs,
infections, malignant tumors, or idiopathic factors. Since the coronavirus disease 2019 (COVID-19) pandemic, a few cases
of SJS caused by severe acute respiratory syndrome coronavirus-2 (SARS-CoV-2) infection or vaccines have been reported
[3-5]. Treatments for SJS/TEN include glucocorticoids, intravenous immunoglobulin (IVIG), cyclosporine, N-acetyl-
cysteine, thalidomide, infliximab, etanercept, and plasma exchange. However, these treatments are unsatisfactory and
SJS/TEN has a high mortality rate. Herein, we report successful SJS/TEN treatment using corticosteroids combined with
a double plasma molecular adsorption system (DPMAS) in a patient who developed the skin condition after contracting
COVID-19.

CASE PRESENTATION

Chief complaints
A woman in her thirties developed symptoms of fever (with a maximum body temperature of 39.2 °C), headache, and
sore throat in mid-December 2022.

History of present illness

The patient took 0.5 g of acetaminophen three times daily on the morning prior to the day she was tested for SARS-CoV-
2. She was then diagnosed with COVID-19. After 3 d, her body temperature gradually returned to normal and her sore
throat improved. One week later, the patient experienced fever (with a maximum temperature of 39.8 °C) and began to
develop red papules and blisters from her head to limbs.

History of past illness

The patient had no history of drug allergies or contact with toxic substances.

Personal and family history
The patient had no similar family history or that of other genetic diseases.

Physical examination

After 3 d, the rash did not resolve. The vesicles fused and spread to the mucous membranes, including those of the
eyelids and lips; beginning on the face and torso and spreading centrifugally throughout the body (over 90% of the body
surface area) (Figure 1A). The rash was diagnosed as SJS/TEN. The patient simultaneously presented with yellowing
skin, light-colored stools, and a serum total bilirubin (TBIL) level of 240 pmol/L with an increase in the liver enzymes
alanine aminotransferase and alkaline phosphatase.

Laboratory examinations
Figure 2 presents a flowchart of the changes during the disease course. Test results for viral hepatitis A to E were all
negative, as were those for anti-nuclear, anti-mitochondrial, and anti-liver and kidney microsomal antibodies.

Imaging examinations

A liver biopsy was performed 1 month later. The histopathology showed a nonspecific inflammatory reaction; cholestasis
and mild inflammation of the liver cells; and the absence of liver necrosis, ductopenia, and bile duct inflammation
damage (Figure 3B).
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Figure 1 Facial symptoms of the patient with Stevens-Johnson syndrome and toxic epidermal necrolysis after coronavirus disease 2019
diagnosis. A: Skin injury on the upper arm on day 9 of the disease course; B and C: On day 13 of the disease course, the skin rash on her face and arm started
falling off and was resolved after three courses of double plasma molecular adsorption system.
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Figure 2 Disease flowchart. DPMAS: Double plasma molecular adsorption system; ALT: Alanine aminotransferase; TBIL: Total bilirubin; ALP: Alkaline
phosphatase; LB: Liver biopsy.

Figure 3 Skin changes after recovery, and histopathological features of the liver. A: On day 40 of the disease course, the facial skin gradually
returned to normal, but with pigmentation; B: Liver histopathology revealed cholestasis of central hepatocytes without apparent inflammation and necrosis.

FINAL DIAGNOSIS
The patient was diagnosed with SJS/TEN.
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TREATMENT

Cyclosporine was discontinued and N-Acetylcysteine and ursodeoxycholic acid were initiated, with DPMAS treatment
performed at intervals of 48 h. On day 13 of the disease course and after three courses of DPMAS treatment, the skin rash
on her face and arm started falling off (Figure 1B and C). Thus, DPMAS treatment was discontinued and methylpred-
nisolone was maintained. However, 3 d later, new maculopapules appeared on her inner thigh, arms, and face (Figure 4).
Moreover, her TBIL level had progressively increased to 321 pmol/L. DPMAS therapy was re-initiated and her rash
improved significantly after seven courses of treatment, with no new skin lesions appearing. Subsequently, DPMAS was
stopped, and the dosage of intravenous methylprednisolone was reduced to 20 mg/d.

OUTCOME AND FOLLOW-UP

Methylprednisolone and N-acetylcysteine were discontinued and only ursodeoxycholic acid treatment was continued.
After 60 d of hospitalization, her facial skin returned to normal, but remained pigmented (Figure 3A). Her TBIL level
decreased to normal within 4 months.

DISCUSSION

SJS is a rare but severe immune-mediated skin disease, with TEN representing a more severe form, involving more than
30% of the total body surface area[6]. In our patient, the infection started on the face and trunk, expanded centrifugally,
and rapidly spread throughout her entire body within 1 wk, eventually involving the eyes, lips, and other mucous
membranes. This case was categorized as TEN because the patient’s entire body was affected within 1 wk.

Although the pathophysiology of SJS/TEN has not been fully elucidated, it is known to involve type IV hypersens-
itivity, in which activated cytotoxic T cells release granulysin and cytokines [e.g., tumor necrosis factor-alpha (TNF-a) and
interleukin (IL)-15] to induce keratinocyte apoptosis. The etiology of SJS/TEN is often associated with antibiotics,
antiepileptics, nonsteroidal anti-inflammatory drugs, and immune checkpoint inhibitors. Rarely, it has been associated
with viruses (influenza virus, Epstein-Barr virus, coxsackievirus, cytomegalovirus, parvovirus, human herpes virus 6 and
7) and bacteria (group A Streptococcus, Mycoplasma pneumoniae). Very rarely, malignancies and vaccines (for influenza,
tetanus, smallpox, chickenpox, and anthrax) have been implicated.

SARS-CoV-2 is also a causative factor, with reports of 22 SJS/TEN cases related to COVID-19 vaccination and 19
related to COVID-19 infection by August 2022[7]. Of these, 11 patients with symptoms covering over 30% of body surface
area met the criteria for TEN, and four died of respiratory distress. The interval between COVID-19 vaccination or
infection and rash onset ranged from 1 to 42 d (median, 6 d).

Acetaminophen (also called paracetamol) is known to cause SJS/TEN. According to a review published in June 2021
[8], 36 cases of acetaminophen-associated SJS/TEN were reported in 29 studies, including 24 patients with SJS, 10 with
TEN, and 2 with SJS/TEN overlap. The interval between receiving the medication and rash appearance varied from the
same day to 21 d (median, 3 d). All patients survived. In our patient, acetaminophen was used to treat the fever caused by
COVID-19, and it was difficult to distinguish whether SJS/TEN was caused by the viral infection or acetaminophen use.
We used the Naranjo Adverse Drug Reaction Probability Scale to score the likelihood of acetaminophen causing TEN[9],
and obtained a total score of 3 (Q1, +1; Q2, +2; Q5, -1; Q10, +1), which indicates a likely possibility (Table 1). Her liver
pathology was nonspecific and difficult to identify.

Currently, no specific drug has been recognized as a supportive therapy that provides definite benefits for patients
with SJS/TEN. The efficacy of systemic corticosteroid use is ambiguous, with early observational studies showing that
patients receiving these drugs have significantly higher rates of infection (e.g., Candida-related sepsis) and overall
complications, including higher mortality[10,11]. Conversely, patients receiving corticosteroid therapy have a survival
advantage over those receiving only supportive care[12].

IVIG is one of the most commonly used and consensus-approved therapies for SJS/TEN. It is typically used as a first-
line adjuvant therapy for critically ill patients in tertiary care settings. However, data on IVIG (low-and high-dose
regimens) are also ambiguous, with one study showing that it did not confer significant mortality benefit[13].

TNF inhibitors (anti-TNF drugs) are the latest candidates being investigated for SJS/TEN treatment. Moreover, a single
infusion of 5 mg/kg infliximab can prevent the shedding of skin cells and induce the rapid re-epithelialization of
exfoliated skin[12,14]. The true benefits of anti-TNF drugs in SJS/TEN are difficult to determine, with limited studies in
this regard. Therefore, plasma exchange may be beneficial for treating SJS/TEN. However, studies have found no statist-
ically significant improvements in mortality, hospital stay length, or re-epithelialization attributed to this therapeutic
method[15-18].

DPMAS technology is a blood purification method that uses different adsorbents to nonselectively bind to and remove
endogenous or exogenous toxins from the blood. The process consists of a blood and plasma circuit, a flowchart of which
is presented in our previous case report[19]. First, whole blood is collected from the femoral vein and pumped into a
plasma separator. Subsequently, a bilirubin adsorbent (BS330) and macroporous neutral resin (HA330-II) are used to
adsorb the plasma. Finally, the plasma is fused with the separated blood cells and introduced into the body. The resin in
the BS330 adsorption column exhibits specifically absorbed bilirubin and bile acids via electrostatic and lipophilic
interactions. The resin in the HA330-II blood perfusion device is a relatively broad-spectrum adsorbent with a large pore
structure and surface area. The adsorption of macromolecular toxins (e.g., the inflammatory mediators IL-6 and IL-10)
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Table 1 Naranjo adverse drug reaction probability scale: ltems and score

Question Yes No Don't Patient's
know score

(1) Are there previous conclusive reports on this reaction? +1 0 0 Tl

(2) Did the adverse event appear after the suspected drug was administered? +2 -1 0 2

(3) Did the adverse reaction improve when the drug was discontinued, or a specific antagonist was +1 0 0 0

administered?

(4) Did the adverse reaction reappear when the drug was re-administered? +2 -1 0 0

(5) Are there alternative causes (other than the drug) that could on their own have caused the reaction? -1 +2 0 -1

(6) Did the reaction reappear when a placebo was given? -1 +1 0 0

(7) Was the drug detected in the blood (or other fluids) in concentrations known to be toxic? +1 0 0 0

(8) Was the reaction more severe when the dose was increased, or less severe when the dose was decreased? +1 0 0 0

(9) Did the patient have a similar reaction to the same or similar drug in any previous exposure? +1 0 0 0

(10) Was the adverse event confirmed by any objective evidence? +1 0 0 +1

Scoring: > 9 = definite; ADR: 5-8 = probable; ADR: 1-4 = possible; ADR: 0 = doubtful ADR; Patient’s score = 3.

Figure 4 After stopping the double plasma molecular adsorption system treatment, new skin lesions appeared. A-C: New skin lesions on the
inner thighs, arms, and face.

occurs through van der Waals forces and skeletal molecular sieves. The binding energies of the two adsorbents allow
them to rapidly remove bilirubin, antibodies, thyroid hormones, inflammatory mediators, and other harmful substances,
thereby reducing inflammation and improving the immune response.

The pathogenesis of SJS/TEN is driven by type IV hypersensitivity, which involves reactions in which allergenic
substances or drug-peptide complexes are recognized by T cell receptors, leading to downstream CD8+ cytotoxic T cell-
and natural killer cell-mediated cytotoxicity and cytokine expression [specifically TNF-a and interferon-gamma (IFN-y)]
[20]. In our patient, increased levels of TNF-a and IFN-y (12.48 and 7.64 pg/mL, respectively) were found, both of which
decreased significantly after DPMAS treatment (1.94 and 1.25 pg/mL, respectively). Therefore, we speculate that DPMAS
adsorption plays a role similar to that of TNF inhibitors in reducing the levels of these proinflammatory cytokines to
suppress SJS/TEN.

CONCLUSION

In conclusion, a patient who had contracted COVID-19 was diagnosed with SJS/TEN, the cause of which may have been
either the viral infection or acetaminophen administration. After corticosteroid treatment failed to achieve significant
improvement, the patient was cured via DPMAS treatment.
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