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Aim: Stevens-Johnson syndrome (SJS) and toxic epidermal necrolysis (TEN) are severe skin conditions characterized by widespread
epidermal necrolysis and mucous membrane involvement. SJS affects less than 10% of the body surface area, while TEN involves
over 30%, with cases between 10% and 30% classified as SJS/TEN overlap. Drug hypersensitivity reactions, especially to antibiotics,
anticonvulsants, and non-steroidal anti-inflammatory medications, are the most common and well-established causes of SIS/TEN. In
addition, infections, including viral ones like herpes simplex virus (HSV), influenza virus, varicella-zoster virus, and human
immunodeficiency virus (HIV), have also been implicated as potential inducers, complicating management and requiring careful
clinical vigilance.

Purpose: This review aims to investigate and compile information on reported cases of SIS/TEN potentially linked to virus
infections.

Methods: Literature from PubMed, NCBI, ScienceDirect, and Cochrane Library databases was searched. The inclusion criteria were
studies reporting details of patients diagnosed with SJS, TEN, or SJS/TEN overlap, potentially induced by viral infections. Cases were
included if the viral infection occurred within one week before the rash onset, emphasizing the association between these infections
and severe skin reactions.

Results: Ten studies were included in this systematic review, most of which demonstrated fair to good methodological quality. The
review encompassed cases of virus-induced SJS/TEN, including herpes virus infection, influenza virus infection, varicella-zoster virus,
HIV infection, COVID-19, and coxsackie infection, each with distinct manifestations.

Conclusion: The evidence strongly suggests that viral infections contribute to the development of SJIS/TEN, yet the precise
mechanisms remain unclear and warrant further research. Awareness of this risk is crucial, particularly in regions experiencing
outbreaks of these viruses.
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Introduction

Stevens-Johnson syndrome (SJS) and toxic epidermal necrolysis (TEN) are severe adverse drug reactions characterized
by widespread epidermal necrolysis. Both conditions present with skin blisters and affect mucous membranes in the
mouth, nose, eyes, and genitals. SJS involves less than 10% of the body surface area and is marked by significant
shedding of skin and mucosal epithelial cells, particularly in the oropharynx, eyes, urogenital, and anal mucosa.' TEN is
more severe, involving over 30% of the body surface area, while cases involving 10-30% are classified as SJS/TEN
overlap. The mortality rates for SIS and TEN are 1-5% and 25-30%, respectively, with potential for long-term multi-
organ damage following the acute phase. SJS/TEN is an immune-mediated hypersensitivity reaction, with over 200 drugs
linked to its onset. Common triggers include nonsteroidal anti-inflammatory drugs (NSAIDs), sulpha-derived medica-

tions, lactam antibiotics, anticonvulsants, antiretroviral drugs, contrast agents, and allopurinol.2
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The estimated annual incidence ranges from 1 to 2 cases per million population worldwide. Epidemiological studies
reveal that medication hypersensitivity responses are the primary cause of 70-80% of reported cases. This is especially
true for nonsteroidal anti-inflammatory medications, antibiotics, and anticonvulsants. A lesser but clinically important
fraction of cases is induced by infections, including viral pathogens. The most prevalent infectious viruses include HIV,
influenza, and herpes simplex virus.

Despite challenges in identifying environmental risk factors, infections have also been associated with SJIS/TEN. Viruses,
bacteria, and other infections can trigger the condition, and vaccines for meningococcal B, yellow fever, and influenza have
also been linked to cases. Viruses such as can potentially trigger SIS/TEN through various mechanisms.*® Following
infections with human herpesviruses (HHV) 6 and 7, the immune response that should help to clear up the virus could put
the body in a heightened state of sensitivity. This increases the risk of subsequent drug therapy to super-react. In addition, high
levels of cytokines/chemokines, such as interferon y (IFN-y), produced after viral stimulation, can disrupt the immune balance
by upregulating the major histocompatibility complex body (MHC II) molecules in antigen-presenting cells.* This will
promote the presentation of drug haptens. Another theory suggests that reactivation of latent viruses can cause drug eruptions,
with delayed reactions occurring after the virus is reactivated and full antigens are formed.”

The role of viral infections in the pathogenesis of SIS/TEN remains incompletely understood. Current evidence suggests
two possible pathways. First, some viral infections can cause SJIS/TEN directly without drug exposure. Second, viruses can act
as catalysts or triggers by altering the immune response or altering drug metabolism. In the literature, the terms “virus-
induced” and “virus-triggered” SIS/TEN are often used interchangeably, making it difficult to distinguish between the two.
For this review, we will always use the term “virus-induced” to describe and encompass both possible pathways.

Since management approaches vary based on the underlying cause, it is important to comprehend how these
etiological elements are distributed. Infection-induced instances call for a distinct treatment strategy, occasionally
necessitating targeted antiviral therapy and supportive care, whereas drug-induced cases frequently call for the offending
agent to be removed right away. Thus, investigating how viral infections contribute to SIS/TEN is very important,
particularly when outbreaks or endemic viral illnesses are involved.

This systematic review aims to investigate and compile information on reported cases of SJIS/TEN potentially linked
to virus infections, providing clinicians with valuable insights for better recognizing and managing these cases.

Materials and Methods

Eligibility Criteria

This systematic review and meta-analysis are reported following the Preferred Reporting Items for Systematic Reviews
and Meta-Analyses (PRISMA) guidelines.® The review included case reports or case series that provided detailed clinical
descriptions of patients diagnosed with SJS, TEN, or SIS/TEN overlap, where the condition was caused or suspected to
be caused by viral infections (such as HSV, influenza virus, varicella-zoster virus, human immunodeficiency virus (HIV)
and coxsackievirus), and where the full text was available. Cases were considered related to infectious agents if the
infectious process was noted to have taken place within one week prior to the onset of the rash. The exclusion criteria for
this review were studies involving patients where the exact cause of SJS, TEN, or SJS/TEN overlap could not be
determined or where a viral infection was excluded as a possible cause, as well as case reports or case series describing
other mucocutaneous side effects associated with viral infections.

Search Strategy and Study Selection

The literature search was conducted on July 4, 2024, and completed on the same day. We systematically searched and obtained
papers from or case series. The search terms used were ((viral infection) OR (virus induced) OR (herpes simplex virus) OR
(human herpes virus) OR (influenza virus) OR (coxsackievirus)) AND ((Stevens-Johnson Syndrome) OR (Stevens Johnson)
OR (COVID-19) OR (toxic epidermal necrolysis) OR (Lyell’s syndrome) OR (Lyell Syndrome)). The details of the Medical
Subject Headings (MeSH) terms are listed in Table 1. All records were then input into Rayyan software, which can detect
duplicates and allow all authors to collaborate in selecting relevant studies. Selected authors conducted the initial search and
imported all studies from various academic databases into the Rayyan software. Another author then cross-checked all the
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Table |1 Medical Subject Heading (MeSH) Terms Used in Each Database

Database Medical Subject Heading Number of
Studies Found

PubMed (“stevens johnson syndrome”[MeSH Terms] OR (“stevens johnson”[All Fields] AND *“syndrome”[All Fields]) 576
OR “stevens johnson syndrome”[All Fields] OR (“steven”[All Fields] AND “johnson”[All Fields] AND
“syndrome”[All Fields]) OR “steven johnson syndrome”[All Fields] OR (“stevens johnson syndrome”[MeSH
Terms] OR (“stevens johnson”[All Fields] AND “syndrome”[All Fields]) OR “stevens johnson syndrome”[All
Fields] OR (“toxic”[All Fields] AND “epidermal”[All Fields] AND “necrolysis”[All Fields]) OR “toxic
epidermal necrolysis”[All Fields])) AND (“virus diseases”[MeSH Terms] OR (*virus”[All Fields] AND
“diseases”[All Fields]) OR “virus diseases”[All Fields] OR (*virus”[All Fields] AND *“infection”[All Fields]) OR

“virus infection”[All Fields])

NCBI ((viral infection) OR (virus induced)) AND ((Stevens-Johnson Syndrome) OR (Stevens Johnson) OR (toxic 173
epidermal necrolysis) OR (Lyell’s syndrome) OR (Lyell Syndrome))

Google ((viral infection) OR (virus induced) OR (herpes simplex virus) OR (human herpes virus) OR (Epstein-Barr 320
Scholar virus) OR (influenza virus) OR (cytomegalovirus) OR (coxsackievirus)) AND ((Stevens-Johnson Syndrome)
OR (Stevens Johnson) OR (toxic epidermal necrolysis) OR (Lyell’s syndrome) OR (Lyell Syndrome))

Science ((viral infection) OR (virus induced) OR (herpes simplex virus)) AND ((Stevens-Johnson Syndrome) OR 120
Direct (Stevens Johnson) OR (toxic epidermal necrolysis) OR (Lyell’s syndrome) OR (Lyell Syndrome))

Cochrane ((viral infection) OR (virus induced)) AND ((Stevens-Johnson Syndrome) OR (Stevens Johnson) OR (toxic 9
Library epidermal necrolysis) OR (Lyell’s syndrome) OR (Lyell Syndrome))

initial searches. All authors independently screened all available studies. All conflicts encountered during the screening
process were resolved through group discussion until a conclusion was reached. If any missing or further data were needed, the

corresponding authors were sent an inquiry email.

Data Extraction and Quality Assessment

The data extraction process was performed independently by the authors and then checked by another author. The authors
recorded study characteristics (author, study year of publication, location, study design, and study period), demographic
(age, gender), medical history, medications given, diagnosis of the reactions, diagnostic investigations (eg, physical
examination, skin biopsy), time to onset of the reaction (from the onset of infection to the first symptoms of SJS/TEN),
clinical manifestations, length of stay in hospital, outcome, as well as significant findings. All authors assessed the quality
of each included study independently using the Joanna Briggs Institute (JBI) checklists for case reports and case
series.”!? The studies were scored either based on “Yes”, “No”, “Unclear or Not/Applicable” depending on the
availability of information for every element. The assessment was conducted based on the reporting of 8 different
elements namely, patient demographics, medical history, health status, physical examination and diagnosis, concomitant
therapies, post-intervention health status, and drug administration reaction interface. Any discrepancies were resolved

internally until an agreement was attained.

Results

Study Selection and Characteristics

The initial search yielded 1198 records, and 925 were screened after removing duplicates. A total of 813 studies were
excluded after title and abstract screening, leaving 111 reports that were further assessed for eligibility. Studies with cases
not confirmed as SIS/TEN, drug-induced SJS/TEN, and those written in a foreign language were excluded from leaving
(Figure 1). We included 10 studies, consisting of seven case report studies, two case series studies, and one case control
studies.
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Figure | PRISMA flowchart for selection of included studies.

Notes: *If feasible, report the number of records identified from each database or register searched (rather than the total number across all databases/registers). **If automation
tools were used, indicate how many records were excluded by a human and how many were excluded by automation tools. Adapted from Page M |, McKenzie ] E, Bossuyt P M,
Boutron |, Hoffmann T C, Mulrow C D et al. The PRISMA 2020 statement: an updated guideline for reporting systematic reviews. BMJ. 2021; 372 :n71. Creative Commons.

Quality of Study Assessment

The studies included in this review were assessed according to the JBI checklists. For case report studies, we used the JBI
checklists for case reports. On the other hand, for case series studies, we used the JBI checklists for case series. All
studies scored six or more based on the JBI critical appraisal tools, as seen in Tables 2 and 3. All included studies were
rated as moderate to high quality based on the characteristics of the included studies in Table 4. In conclusion, all studies
were deemed fit to be included in the review.

Virus-Induced Stevens-Johnson Syndrome and Toxic Epidermal Necrolysis

The results of the included studies were summarized in Table 5. This review found a case of varicella infection associated
with SIS, as stated by Bay et al.'"' The 12-month-old girl child present with disseminated symmetric, erythematous
macules, papules, and vesicles on the head, trunk, extremities, and scalp of the patients. Moreover, blisters and crusted
necrotic lesions had developed on the oral mucosa, trunk, and particularly on the flexural part of the extremities, typical
of SJS that involves membrane and skin. The study by Chung et al'* provided insights into manifestations of coxsackie
virus A6 (CVAG) infection-induced SJS diagnosed by real-time PCR. All the children presented with multiple to
widespread central purpuric atypical target-like lesions on their limbs, faces, and trunks in the early stages, which then
progressed to large blisters with purpuric bases at the maximal stage, along with mild to moderate lip erosions. All
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Table 2 Quality Appraisal of Studies Included in the Systematic Review Using Joanna Briggs Institute (JBI) for Case reports’

Author Were Patient’s | Was the Was the Current Were Diagnostic Was the Was the Post- | Were Adverse Does the Total
(Year) Demographic Patient’s History | Clinical Condition Tests or Intervention(s) Intervention Events (Harms) or | Case Yes
Characteristics | Clearly of the Patient on Assessment or Treatment Clinical Unanticipated Report (max 8)
Clearly Described and Presentation Methods and the Procedure(s) Condition Events Identified Provide
Described? Presented as Clearly Described? Results Clearly Clearly Clearly and Described? Takeaway
a Timeline? Described? Described? Described? Lessons?
Bay Yes Yes Yes Yes Yes Unclear Unclear Yes 6
(2005)'"!
Tamez Yes Yes Yes Yes Yes Unclear Unclear Yes 6
(2018)'2
Shen Yes Yes Yes Yes Yes Yes Yes Yes 8
(2020)"3
ChoyI4 Yes Yes Yes Yes Yes Yes Yes Yes 8
(2016)
Khade'® Yes Yes Yes Yes Yes Yes Yes Yes 8
(2023)
Shahraki'® | Yes Yes Yes Yes Yes Yes Yes Yes 8
(2021)
Sljivic'” Yes Yes Yes Yes Yes Yes Yes Yes 8
(2022)
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Table 3 Quality Appraisal of Studies Included in the Systematic Review Using Joanna Briggs Institute (JBl) for Case series

10

Author | Were Was the Were Valid Did the Case | Did the Case | Was there Was There Were the Was there Was Total
(Year) There Condition Methods used | Series Have Series Have | Clear Clear Outcomes | Clear Statistical Yes

Clear Measured in for Consecutive | Complete Reporting of Reporting of | or Follow Reporting of Analysis (Max

Criteria a Standard, Identification Inclusion of Inclusion of | the Clinical Up Results | the Appropriate? | 10)

for Reliable Way | of the Participants? | Participants? | Demographics | Information | of Cases Presenting

Inclusion | for All Condition for of the of the Clearly Site(s)/

in the Participants All Participants in | Participants? | Reported? | Clinic(s)

Case Included in Participants the Study? Demographic

Series? The Case Included in Information?

Series? the Case
Series?

Chung Yes Yes Yes Yes Unclear Yes Yes Yes Yes Not applicable | 8
(2013)'®
Mittman | Yes Yes Yes Yes Yes Yes Yes Yes Yes Not applicable | 9
(2012)"°
Olson Yes Yes Yes Yes Unclear Yes Yes Yes Yes Not applicable | 8
(2015)*
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Table 4 Characteristics of the Included Studies

Author (Year) Study Design Study Age Medical History
Location (years)/
Gender
(n)
Bay (2005)"' Case report Turkey I/F Previously healthy
Chung (2013)'8 Case series Taiwan 5/M (4/6) Previously healthy
Mittman (2012)"° Case series Canada 516 /M (5) | NA
Olson (2015)%° Case control studies | Unites States | 11.8/M (5/8) | Sinus infection 8 days prior to lesion (1), pneumonia 6 days before
lesion (1), respiratory infection (3), postexposure to pertussis (1)
Tamez (2018)'? Case report Unites States | 2/M Previously healthy
Shen (2020)|3 Case report Taiwan 12/F Previously healthy
Choy (1995)" Case report Chicago 22/M Asthma, allergic rhinitis, and nasal polyps
Khade (2023)'® Case report Mumbai 45/M Hypertension and diabetes
Shahraki (2021)'®'” | Case report Iran 45/F Acute pneumonia secondary to SARS-CoV-2 infection
Sljivic (2022)'7 Case report USA 4/F Previously healthy

children also had systemic symptoms, including fever, sore throat, abdominal pain, vomiting, and diarrhea. All patients
received only supportive treatments, and two patients received systemic corticosteroids. All six patients recovered within
1-3 weeks without complications, with the mean hospitalization duration being 14 + 4.43 days.

The study by Olson et al'? involved one case of a 16-year-old male with herpes simplex virus (HSV)-associated SJS,
proven by PCR on an oral swab. The child was also positive for mycoplasma pneumonia, diagnosed by throat-swab PCR.
He had mucositis in the ocular, oropharyngeal, and genital areas and presented with pneumonia and mild skin lesions.
The child received amniotic membrane grafting to the eyes and recovered during hospitalization over 9 days. This review
also found five reported cases of confirmed HIV-induced SIS/TEN as stated by Mittman et al.'* The patients had
generalized pruritic maculopapular rash that became confluent with some desquamation, blistering in mouth, and
conjunctivitis.

The study by Tamez et al'® revealed a case of SIS-associated influenza B virus infection in a 2-year-old boy who
manifested prodromal symptoms such as fever, congestion, rhinorrhea, myalgia, and a progressive pruritic facial
eruption. Over the next few days, he developed pink, annular, edematous papules and plaques on his face, trunk,
buttocks, and extremities, many with dusky, violaceous centers, which became widespread. In this case, there was no
genital or palmoplantar involvement. On the other hand, the study by Shen et al'® evaluated a case of a 12-year-old girl
with toxic epidermal necrolysis (TEN) induced by human herpesvirus 7, diagnosed with PCR and lymphocyte transfor-
mation test. The girl presented with prodromal symptoms such as fever and generalized malaise. Over the next 5 days,
she started to develop oral and ocular mucosal erosions, and violaceous macules with dusky red centres and blisters
emerged on her face, trunk, and limbs, covering approximately 60% of her total body surface area. The patient was
treated with tumor necrosis factor (TNF)-alpha inhibitors and steroids, and she recovered with sequelae of pterygium and
post-inflammatory hyperpigmentation.

According to a study by Khade et al,'” a 45-year-old man with several fluid-filled lesions on his upper and lower
extremities and rough spots in his mouth for three days had a case of COVID-19 infection linked to SJS. Before lesions
appear, patients report fever, lethargy, and burning eyes. Before the lesions appeared, the patient denied using any over-
the-counter oral or topical medications. On the other hand, the study by Shahrakhi'® et al, A 45-year-old lady who had
been prescribed azithromycin and naproxen for acute pneumonia caused by SARS-CoV-2 infection. She looked sick
three days after taking the drug; she experienced photophobia, dysuria, ocular irritation, and macular rashes on her trunk
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Table 5 Results of the Studies

limbs, faces, and trunks
in the early stage and
then progressed to
large blisters with
purpuric bases at the
maximal stage with mild
to moderate lip

erosions

vomiting (1) Large
purpuric blisters (6), lip
erosions (6) bases at the

maximal stage

experiments)

T lymphocytes and
natural killer cells
expressing granulysin
predominantly
infiltrated into the skin

lesions

Author | Onset | Diagnosis | Symptoms on Clinical Types of Diagnostic Treatment Given Length | Outcome
(Year) (Days) | of the Admission Manifestation Infections Investigations of Stay
Reaction (mean)
(n)
Bay 3 SJS Fever, itchy rash Papules, vesicles, and Varicella virus (IgM | Histopathological Intravenous 14 Recovered
(2005)"! then bullous and titer) finding shows prednisolone,
crusted necrotic orthokeratotic stratum | diphenhydramine,
ulcerated lesions over corneum, vacuolization topical zinc oxide,
all the body and a few of the basal cell layer, gliserin, rivanol.
ulcers in the oral and tagging of lymphocytes Ceftriaxone,
genital mucosa. along the paracetamol, and
dermoepidermal hydroxyzine before
junction, and a sparse lesion onset.
superficial and
perivascular lymphoid
infiltrate. Mild
spongiosis and
exocytosis with
eosinophilic apoptotic
keratinocytes are seen
in the epidermis
consistent with §JS
Chung NA SJS Multiple to widespread | Fever (5), sore throat Coxsackie Aé Histopathological Systemic corticosteroid | 14 Recovered
(2013)'® central purpuric atypical | (5), diarrhea (1), (PCR and findings showed (1), supportive care (5)
target-like lesions on abdominal pain (1), sequencing cytotoxic
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Mittman | NA TEN (1) SJS | Fever (3), erythema Sore mouth and throat | Human Mean CD4 counts 5000 | Nevirapine, NA NA
(2012)"° and TEN then dry skin and (), blistering and Immunodeficiency | copies/mL, fever, and trimethoprim/
(2) SJS (1) desquamation (1) ulcerations of mouth (3) | Virus (HIV) exposure to sulfamethoxazole,

coalesced large areas of antiretroviral stavudine, and

bullous skin eruption medication clarithromycin

(5), erythema and pain

on soles of feet (1),

generalized

maculopapular rash (3)
Olson NA SJS (8/8) Fever, ulcers of the skin | Oropharyngeal Herpes simplex High ESR, pneumonia Amniotic membrane 9 Recovered
(2015)%° and mucous membrane | mucositis, conjunctival virus (oral swab) on chest radiograph amniotic grafting to eyes

involvement, vaginal/

penile involvement,

upper respiratory tract

symptoms. Skin lesions
Tamez 7 SJS Fever, congestion, Pink, annular, Influenza-B Negative for Dexamethasone, 7 Recovered
(2018)'2 rhinorrhoea, myalgia, oedematous papules (nasopharyngeal mycoplasma and 18 ibuprofen, famotidine,

and a progressive and plaques on the face, | swab) other common and diphenhydramine

pruritic facial eruption.

trunk, buttocks, and
extremities, many with
dusky, violaceous
centres. Multiple tense
vesicles and targetoid
erythematous papules
were located perianal.
Rare serous vesicles
were noted centrally,
with negative Nikolsky
and Asboe-Hansen
signs. Cervical
lymphadenopathy, mildly
injected sclera, and dry
crusted lips. There was
no genital or
palmoplantar

involvement.

pathogens.
Leukocytosis, high CRP

on admission.
Oseltamivir and
intravenous

immunoglobulin (1VIg)

(Continued)
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Table 5 (Continued).

Author | Onset | Diagnosis | Symptoms on Clinical Types of Diagnostic Treatment Given Length | Outcome
(Year) (Days) | of the Admission Manifestation Infections Investigations of Stay
Reaction (mean)
(n)
Shen 5 TEN Pruritic papules in the Pseudomembranous Herpesvirus 7 Elevated CRP and Amniotic membrane 23 Recovered with
(2020)"3 perioral area and conjunctivitis, sore (PCR and procalcitonin. dressing. Etanercept sequels of
perineum. Lip and oral throat, cough, dyspnoea | lymphocyte Mycoplasma, (tumor necrosis factor pterygium and
mucosal erosions and dysuria. transformation cytomegalovirus, EBY, alpha inhibitor), post inflammatory
Haemorrhagic crusts, test) HSV, varicella zoster methylprednisolone hyperpigmentation
atypical target lesions virus (VZV), blood and (steroid)
on the trunk, arms and wound cultures were
legs within the normal range
or negative
Khade 3 SJS Fever, malaise, and Multiple tender COVID-19 Histopathological Injection of 8 mg of 10 Recovered in two
(2023)'® burning of eyes prior to | erythematous to purple | infection (RT-PCR) | examination of the dexamethasone thrice weeks

the onset of lesions

macules and a few
flaccid blisters over the
trunk, extremities, and
palms and soles.
Multiple superficial
ulcers were observed
on the tongue, lips,
eyes, scrotum, and shaft
of the penis including
the glans penis, with
matted eyelashes.

purple macule showed
spongiosis, necrosis of
the epidermis, and mild
superficial perivascular
lymphocytic infiltrate.

daily was started with
rapid tapering every 3
days.
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Shahraki 3 SJS Ocular discomfort, Macular rashes on the COVID-19 NA She was admitted to 21 Recovered
(2021)'® photopho- bia, dysuria. | trunk and the infection (RT-PCR) receive oxygen and
extremities hydration therapy, and
a regimen of
intravenous
dexamethasone
(Aburaihan
Pharmaceutical Co.,
Tehran, Iran, 4mg, every
8 h) and ceftriaxone
(Aburaihan
Pharmaceutical Co.,
Tehran, Iran, | g, twice)
Sljivic 7 TEN Worsening rash Papular rash on her COVID-19 NA Intravenous NA Recovered
(2022)"7 thighs, vesicular lesions | infection (PCR) immunoglobulin (IVIG)
within the patient’s at 2 mg/kg divided over
mouth which had four days in addition to
started to slough. Her IV methylprednisolone.
rash worsened and Detached skin areas
spread to her face, were covered with
trunk, and genital area. petroleum jelly gauze
until reepithelialization.
The face was cleaned
with sterile isotonic
sodium chloride
solution, and bacitracin
ointment was applied.
Choy 14 SJS Recurrent oral cold Nasal polyps and HSV Histologically, her skin Acyclovir prophylaxis of | NA Recovered
(2016)' sores followed in erythematous papules in biopsies demonstrated 200 mg twice a day. At

a week by a dermatitis

that affected his hands,

elbows, knees and face.

an annular distribution
bilaterally over the ex-
tensor surfaces of the
hands and knees and on
his left cheek, clinically
consistent with

erythema multiforme.

erythema multiforme.
This latter constella-
tion of symptoms
(bullous skin lesions,
oral and ocular mucosal
lesions, and hepatic and
renal involvement and
eosinophilia) are

consistent with SJS.

the onset of oral
herpetic lesions, the
patient began a regimen
of acyclovir 200 mg 5
times a day for one
week, and prednisone
30 mg daily for 5 days.
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and limbs. An ophthalmological examination revealed that both eyes had a complete epithelial defect. After the
evaluation revealed that the patient had Stevens-Johnson syndrome, they were admitted to the hospital for systemic,
ocular, and medical support. Over three weeks, the patient’s health improved and she recovered from life-threatening
problems caused by COVID-19 and SJS. However, she still had ocular complications, such as corneal scarring,
irregularity in the margin of her eyelid, and destruction of her meibomian glands.

The 4-year-old girl in the Sljivic et al'® study had a papular rash on her legs that got worse over time and expanded to
her face, trunk, and genitalia. The patient’s COVID-19 test result was positive. She eventually recovered completely after
receiving therapy with intravenous immunoglobulin (IVIG) and IV methylprednisolone. The importance to recognize the
vast range of dermatologic manifestations in COVID-19 patients is highlighted by this instance.

Discussion

Stevens-Johnson Syndrome (SJS) and its more severe form, Toxic Epidermal Necrolysis (TEN), are rare yet serious
mucocutaneous reactions characterized by widespread skin detachment and mucosal erosions. There were some reported
cases of SIS/TEN that were induced by bacterial infections, such as Streptococcus, meningococcus, and Mycoplasma
pneumoniae.”'* While primarily attributed to adverse drug reactions, emerging evidence also suggests viral infections,
including HIV, HSV, influenza virus, varicella virus, COVID-19, and coxsackievirus, may also significantly contribute to

their development.'''°

This review identified six young patients with SJS affected by Coxsackievirus A6 infection, as reported by Chung et al.'®
These patients exhibited blistering skin lesions typical of SJS, predominantly with mild erosions on the external lips. However,
these patients lacked severe bleeding erosions on the inner lips or oral cavity mucosa involvement, typical in SJS.'® This can
be an important clue for suspecting coxsackievirus-induced SJS/TEN. Histopathological findings of the patients also
confirmed the SJS diagnosis. The findings were consistent with other studies showing granulysin, produced by CTLs or
NK cells, as a key mediator of keratinocyte death in SIS/TEN.??' These findings suggest that coxsackievirus antigens
provoke a robust immune reaction in the epidermis, leading to widespread mucocutaneous bullous reactions, often identified
as apoptosis due to dysregulation in specific transmembrane protein pathways.”

Earlier studies noted a significantly higher incidence of drug-induced SJIS/TEN in HIV-infected individuals compared
to non-infected populations. In this review, Mittman et al reported cases of HIV-induced SJS/TEN.?>?* However, it was
important to note that the patients also used drugs like nevirapine, trimethoprim/sulfamethoxazole, stavudine, and
clarithromycin, which also might be associated with SJS/TEN. However, the study did not provide specific medication
rates per SJS/TEN due to the small study size, preventing a conclusive causality assessment. In HIV patients, the
incidence of Cutaneous Adverse Drug Reactions (CADR), including SJS, correlates with declining CD4 T-cell counts,
highlighting immune system weakening. Research indicates elevated IgE levels in HIV patients can exacerbate CADR
progression, including SJS, alongside further reductions in CD4 counts. HIV patients often exhibit a decline in
interferon-y producing (Thl type) CD4 cells over time, with a concurrent increase in IL-4-producing (Th2 type) CD4
cells, consistent with SJS/TEN pathophysiology. Biopsies from HIV patients with CADR reveal infiltration of activated
CDS8 lymphocytes and cytokine production in the epidermis, increasing SIS-TEN risk.*****

Additionally in this review, herpes simplex and herpesvirus 7 infections were identified as etiological factors for SJS/
TEN, confirmed by PCR and lymphocyte transformation tests.'*'® Immune responses following these infections can
sensitize the body, increasing susceptibility to severe drug reactions like SJIS/TEN. This is due to cytokine/chemokine
production, such as interferon y (IFN-y) that disrupts immune balance, facilitating drug-hapten presentation. Other factors
include a conserved etiologic agent that interacts with drugs to form a virus-drug-host complex, potentially triggering
SJS/TEN. Pathogen epitopes and drugs can induce T cell cross-reactivity, influencing immune balance and activating
memory CD8+ T cells, implicated in SJIS/TEN development.*

Furthermore, this review found cases of SJS/TEN associated with influenza B and varicella zoster virus (VZV)
infections. This is due to presenting rapid progression and toxic appearances with facial-truncal eruptions of the patients
that led to the diagnosis of SJS/TEN. Although rare as etiological agents of SJS/TEN, these viruses exact mechanisms in
SIS/TEN development remain poorly understood.'""
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Although the terms “virus-triggered” and “virus-induced” SJIS/TEN are often used interchangeably in the literature, our
observations suggest that they may represent distinct pathogenic pathways. For example, drug exposure is frequently
associated with HIV and herpes viruses, supporting the theory that viruses increase susceptibility to drug-induced reactions.
Conversely, case reports of SJIS/TEN associated with Coxsackievirus or influenza without concomitant drug administration
suggest a direct viral cause. This overlap highlights the importance of using the correct terminology and further research to
clarify whether specific viruses may serve as a cause per se or primarily trigger immune reactions to drugs. The limitations of
this systematic review include the challenge of distinguishing infectious versus medication-induced SJS, particularly with
concurrent medication treatments during viral infections. Additionally, the review’s limited number of studies restricts its
generalizability and comprehensive understanding of virus-induced SJS/TEN. Further research is crucial to elucidate these
complex interactions and clarify viruses’ roles in SIS/TEN pathogenesis. Nonetheless, this systematic review provides
valuable insights into different manifestations of virus-induced SJS/TEN, contributing to current knowledge in the field.

Conclusion

Based on the available evidence, it is undeniable that virus infection plays a role in SJS/TEN formation. However, the
interaction between viral infection and SJS/ TEN is not fully understood and the underlying mechanism needs further
investigation. An awareness of the risk of this virus induced SJS is needed especially in epidemic areas.
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