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A B S T R A C T

Background

Stevens-Johnson syndrome (SJS), toxic epidermal necrolysis (TEN), and SJS/TEN overlap syndrome are rare, severe cutaneous adverse
reactions usually triggered by medications. In addition to tertiary-level supportive care, various systemic therapies have been used
including glucocorticoids, intravenous immunoglobulins (IVIGs), cyclosporin, N-acetylcysteine, thalidomide, infliximab, etanercept, and
plasmapheresis. There is an unmet need to understand the eHicacy of these interventions.

Objectives

To assess the eHects of systemic therapies (medicines delivered orally, intramuscularly, or intravenously) for the treatment of SJS, TEN, and
SJS/TEN overlap syndrome.

Search methods

We searched the following databases up to March 2021: the Cochrane Skin Specialised Register, CENTRAL, MEDLINE, and Embase. We also
searched five clinical trial registers, the reference lists of all included studies and of key review articles, and a number of drug manufacturer
websites. We searched for errata or retractions of included studies.

Selection criteria

We included only randomised controlled trials (RCTs) and prospective observational comparative studies of participants of any age with a
clinical diagnosis of SJS, TEN, or SJS/TEN overlap syndrome. We included all systemic therapies studied to date and permitted comparisons
between each therapy, as well as between therapy and placebo.
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Data collection and analysis

We used standard methodological procedures as specified by Cochrane. Our primary outcomes were  SJS/TEN-specific mortality
and adverse eHects leading to discontinuation of SJS/TEN therapy. Secondary outcomes included time to complete re-epithelialisation,
intensive care unit length of stay, total hospital length of stay, illness sequelae, and other adverse eHects attributed to systemic therapy. We
rated the certainty of the evidence for each outcome using GRADE.

Main results

We included nine studies with a total of 308 participants (131 males and 155 females) from seven countries. We included two studies in
the quantitative meta-analysis.

We included three RCTs and six prospective, controlled observational studies. Sample sizes ranged from 10 to 91. Most studies did not
report study duration or time to follow-up. Two studies reported a mean SCORe of Toxic Epidermal Necrosis (SCORTEN) of 3 and 1.9. Seven
studies did not report SCORTEN, although four of these studies reported average or ranges of body surface area (BSA) (means ranging from
44% to 51%). Two studies were set in burns units, two in dermatology wards, one in an intensive care unit, one in a paediatric ward, and
three in unspecified inpatient units. Seven studies reported a mean age, which ranged from 29 to 56 years. Two studies included paediatric
participants (23 children).

We assessed the results from one of three RCTs as low risk of bias in all domains, one as high, and one as some concerns. We judged the
results from all six prospective observational comparative studies to be at a high risk of bias. We downgraded the certainty of the evidence
because of serious risk of bias concerns and for imprecision due to small numbers of participants.

The interventions assessed included systemic corticosteroids, tumour necrosis factor-alpha (TNF-alpha) inhibitors, cyclosporin,
thalidomide, N-acetylcysteine,  IVIG, and supportive care. No data were available for  the  main comparisons  of interest as specified in
the review protocol: etanercept versus cyclosporin, etanercept versus IVIG, IVIG  versus supportive care, IVIG  versus cyclosporin, and
cyclosporin versus corticosteroids.

Corticosteroids versus no corticosteroids

It is uncertain if there is any diHerence between corticosteroids (methylprednisolone 4 mg/kg/day for two more days aLer fever had
subsided and no new lesions had developed) and no corticosteroids on disease-specific mortality (risk ratio (RR) 2.55, 95% confidence
interval (CI) 0.72 to 9.03; 2 studies; 56 participants; very low-certainty evidence). Time to complete re-epithelialisation, length of hospital
stay, and adverse eHects leading to discontinuation of therapy were not reported.

IVIG versus no IVIG

It is uncertain if there is any diHerence between IVIG (0.2 to 0.5 g/kg cumulative dose over three days) and no IVIG in risk of disease-specific
mortality (RR 0.33, 95% CI 0.04 to 2.91); time to complete re-epithelialisation (mean diHerence (MD) −2.93 days, 95% CI −4.4 to −1.46); or
length of hospital stay (MD −2.00 days, 95% CI −5.81 to 1.81). All results in this comparison were based on one study with 36 participants,
and very low-certainty evidence. Adverse eHects leading to discontinuation of therapy were not reported.

Etanercept (TNF-alpha inhibitor) versus corticosteroids

Etanercept (25 mg (50 mg if weight > 65 kg) twice weekly "until skin lesions healed") may reduce disease-specific mortality compared
to corticosteroids (intravenous prednisolone 1 to 1.5 mg/kg/day "until skin lesions healed") (RR 0.51, 95% CI 0.16 to 1.63; 1 study; 91
participants; low-certainty evidence); however, the CIs were consistent with possible benefit and possible harm. Serious adverse events,
such as sepsis and respiratory failure, were reported in 5 of 48 participants with etanercept and 9 of 43 participants with corticosteroids, but
it was not clear if they led to discontinuation of therapy. Time to complete re-epithelialisation and length of hospital stay were not reported.

Cyclosporin versus IVIG

It is uncertain if there is any diHerence between cyclosporin (3 mg/kg/day or intravenous 1 mg/kg/day until complete re-epithelialisation,
then tapered oH (10 mg/day reduction every 48 hours)) and IVIG (continuous infusion 0.75 g/kg/day for 4 days (total dose 3 g/kg) in
participants with normal renal function) in risk of disease-specific mortality (RR 0.13, 95% CI 0.02 to 0.98, 1 study; 22 participants; very
low-certainty evidence). Time to complete re-epithelialisation, length of hospital stay, and adverse eHects leading to discontinuation of
therapy were not reported.

No studies measured intensive care unit length of stay.

Authors' conclusions

When compared to corticosteroids, etanercept may result in mortality reduction.  For the following comparisons, the certainty of the
evidence for disease-specific mortality is very low: corticosteroids versus no corticosteroids,  IVIG versus no IVIG and cyclosporin versus
IVIG. There is a need for more multicentric studies, focused on the most important clinical comparisons, to provide reliable answers about
the best treatments for SJS/TEN.
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Which treatments that a:ect the whole body  work best to treat severe skin reactions (Stevens-Johnson syndrome and toxic
epidermal necrolysis)?

Key messages

Treating severe skin reactions with etanercept (a medicine that acts to reduce a specific part of the immune system), rather than steroids
(which broadly reduces the immune system), may result in a lower number of deaths from Stevens-Johnson syndrome and toxic epidermal
necrolysis.

We are uncertain about the eHectiveness of other treatments, such as steroids and cyclosporin (medicines that act on the immune system)
or immunoglobulins (naturally produced antibodies). We need more studies set across multiple sites that compare the eHectiveness and
safety of the most important treatments.

What causes severe skin reactions?

Certain medications may trigger severe skin reactions known as Stevens-Johnson syndrome (SJS), a more severe condition known as
toxic epidermal necrolysis (TEN), or an overlap syndrome (SJS/TEN). Large skin blisters form, which leave painful sores. The aHected skin
eventually peels oH (necrosis). Cases are rare, but can be fatal if they lead to infections or problems aHecting other organs.

Severe skin reactions are medical emergencies, and require treatment in a hospital, oLen in an intensive care or a burns unit. Treatments
include supportive care, such as fluids and nutrition, wound care, and painkilling medications.

What did we want to find out?

In addition to supportive care, treatments taken by mouth or injected include medicines that act on the immune system (e.g. etanercept)
and intravenous immunoglobulins (antibodies).

We wanted to find out how well these treatments work to treat severe skin reactions.

What did we do?

We searched for studies of all currently  used treatments taken by mouth or injected to treat SJS, TEN, or SJS/TEN overlap. We were
interested in studies that compared one of these treatments against another, or against supportive treatment alone to determine whether
one worked better than the other.

What did we find?

We found 9 studies in 308 people (adults and a few  children), which took place in India, Europe, China, and Taiwan. We found three
randomised controlled trials (RCTs) (a type of study where participants are randomly assigned to one of two or more treatment groups). The
other six studies observed the eHectiveness of a treatment compared to another, without randomly assigning participants to a treatment
(observational study). Most patients in the studies (where reported) had a moderate severity of disease, with 44% to 51% of their body
surface area aHected by rash. Studies were set in burn units, intensive care units and inpatient hospital wards.

Main results

The evidence comparing no steroids to steroids came from only 2 observational studies in 56 people; we are uncertain about this result
due to our lack of confidence in the evidence: on average, out of 1000 people given steroids, 232 people are at risk of dying, compared with
91 out of every 1000 not given steroids. The number of days to full skin healing and length of hospital stay were not reported.

The evidence comparing immunoglobulins to no immunoglobulins came from 1 observational study in 36 people; we are uncertain about
these results due to our lack of confidence in the evidence: on average, for every 1000 people given immunoglobulins, 55 people are at risk
of dying, compared with 167 of every 1000 people not given immunoglobulins. The skin of people given immunoglobulins healed almost
three days faster, and people spent two days less in hospital.

Compared with steroids, etanercept may reduce the number of people who die: on average, for every 1000 people given etanercept, 83
people would die from complications of their severe skin reaction (usually infection), compared with 163 out of every 1000 people given
steroids (evidence from 1 RCT in 91 participants). Unwanted side eHects (such as breathing problems or severe infections) occurred in both
etanercept and steroids study groups, but it was not clear if they caused participants to stop treatment. Other studies did not report on
unwanted eHects leading to discontinuation of treatment. The number of days to full skin healing and length of hospital stay were not
reported.

The evidence comparing cyclosporin with immunoglobulins was from 1 observational study in 22 people; we are uncertain about this
result due to our lack of confidence in the evidence: on average, for every 1000 people given cyclosporin, 65 people are at risk of dying,
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compared with 500 out of every 1000 people given immunoglobulins. The number of days to full skin healing and length of hospital stay
were not reported.

No studies measured the length of stay in intensive care units.

What are the limitations of the evidence?

We are not confident in our results because they came from few studies with small numbers of participants. In most studies, the way in
which the studies were conducted could have influenced the findings of the study.

How up-to-date is this evidence?

The evidence is current to March 2021.

Systemic interventions for treatment of Stevens-Johnson syndrome (SJS), toxic epidermal necrolysis (TEN), and SJS/TEN overlap
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S U M M A R Y   O F   F I N D I N G S

 

Summary of findings 1.   Corticosteroids compared to no corticosteroids

Summary of findings:

Corticosteroids compared to no corticosteroids for treatment of Stevens-Johnson syndrome (SJS), toxic epidermal necrolysis (TEN), and SJS/TEN overlap syn-
drome

Patient or population: Stevens-Johnson syndrome (SJS), toxic epidermal necrolysis (TEN), and SJS/TEN overlap syndrome

Setting: inpatient hospital wards

Intervention: corticosteroids and supportive care

Comparison: supportive care1

Anticipated absolute effects*

(95% CI)

Outcomes

Risk with sup-
portive care

Risk with corti-
costeroids

Relative effect
(95% CI)

№ of partici-
pants
(studies)

Certainty of
the evidence
(GRADE)

Comments

Disease-specific mortality - SJS and TEN 

(time to follow-up not reported)

91 per 1000 232 per 1000
(65 to 821)
 

RR 2.55

(0.72 to 9.03)

56 (2 observa-
tional studies)

⨁◯◯◯ VERY

LOW a,b

 

Effect estimates cal-
culated from 1 study
(Azfar 2010). A sec-
ond study did not re-
port any events (Kak-
ourou 1997).
 

Time to complete re-epithelialisation – not re-
ported

Not reported - - - -

Intensive care unit (ICU) length of stay  - not re-
ported

Not reported - - - -

Total hospital length of stay – not reported Not reported - - - -

Adverse effects leading to discontinuation of
SJS/TEN therapy – not reported

Not reported - - - -

1 Supportive care process in 1 study was not described (Azfar 2010). In the second study this was described in detail and includes topical saline compresses and sprays, pe-
troleum jelly, bathing, topical lidocaine gel to the oral mucosa and topical antibiotics and artificial tears to the eyes (Kakourou 1997). 
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*The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison group and the relative effect of the intervention (and
its 95% CI).

CI: confidence interval; RR: risk ratio

GRADE Working Group grades of evidence
High certainty: We are very confident that the true effect lies close to that of the estimate of the effect.
Moderate certainty: We are moderately confident in the effect estimate: the true effect is likely to be close to the estimate of the effect, but there is a possibility that it is
substantially different.
Low certainty: Our confidence in the effect estimate is limited: the true effect may be substantially different from the estimate of the effect.
Very low certainty: We have very little confidence in the effect estimate: the true effect is likely to be substantially different from the estimate of effect.

aDowngraded two levels due to risk of selection bias and lack of control of any confounding variables.
bDowngraded two levels for imprecision, as results only based on small studies, and the confidence interval includes serious harms and an important benefit.
 
 

Summary of findings 2.   Intravenous immunoglobulin (IVIG) compared to no IVIG

Summary of findings:

Intravenous immunoglobulin (IVIG) compared to no IVIG for treatment of Stevens-Johnson syndrome (SJS), toxic epidermal necrolysis (TEN), and SJS/TEN overlap
syndrome

Patient or population: Stevens-Johnson syndrome (SJS), toxic epidermal necrolysis (TEN), and SJS/TEN overlap syndrome

Setting: inpatient hospital wards

Intervention: IVIG and supportive care1

Comparison: supportive care1 

Anticipated absolute effects*

(95% CI)

Outcomes

Risk with sup-
portive care

Risk with IVIG

Relative effect
(95% CI)

№ of partici-
pants
(studies)

Certainty of
the evidence
(GRADE)

Comments

SJS/TEN-specific
mortality

(time to follow-up
not reported)

167 per 1000 55 per 1000
(6 to 386)

RR 0.33 (0.04 to
2.91)

36
(1 observation-
al study)

⨁◯◯◯

VERY LOW a, b

An additional observational study, Saraogi
2016, that included a comparison of IVIG with
steroids versus steroids alone did not provide use-
able data for meta-analysis, but reported that
“SCOR-TEN (Score of Toxic Epidermal Necrosis)
analysis showed that treatment with steroids led
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to an increased mortality rate, whereas treatment
with IVIg decreased it".

Time to complete
re-epithelialisation

(time to follow-up
not reported)

The mean time
to complete re-
epithelialisa-
tion was 10.93
days.

MD 2.93 days
lower
(4.4 lower to
1.46 lower)

- 36
(1 observation-
al study)

⨁◯◯◯

VERY LOW a, c

An additional observational study, Saraogi
2016, included a comparison of IVIG with steroids
versus steroids alone did not provide useable da-
ta for meta-analysis, but reported that “The aver-
age time for complete re-epithelialization and hos-
pitalization was lowest in patients given IVIg and
highest in those given steroids”.

Intensive care unit
(ICU) length of stay -
not reported

-  

-

 

- - - -

Total hospital
length of stay

(time to follow-up
not reported)

The mean to-
tal hospital
length of stay
was 15.33 days.

MD 2.00 days
lower
(5.81 lower to
1.81 higher)

- 36
(1 observation-
al study)

⨁◯◯◯

VERY LOW a, c

An additional observational study, Saraogi
2016, that included a comparison of IVIG with
steroids versus steroids alone did not provide use-
able data for meta-analysis, but reported that “The
average time for complete re-epithelialization and
hospitalization was lowest in patients given IVIg
and highest in those given steroids”.

Adverse effects
leading to discon-
tinuation of SJS/
TEN therapy - not
reported

- - - - - -

1  Jagadeesan 2013 compared IVIG plus corticosteroids to supportive care plus corticosteroids. 

*The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison group and the relative effect of the intervention (and
its 95% CI).

CI: confidence interval; MD: mean difference; RR: risk ratio

GRADE Working Group grades of evidence
High certainty: We are very confident that the true effect lies close to that of the estimate of the effect.
Moderate certainty: We are moderately confident in the effect estimate: the true effect is likely to be close to the estimate of the effect, but there is a possibility that it is
substantially different.
Low certainty: Our confidence in the effect estimate is limited: the true effect may be substantially different from the estimate of the effect.
Very low certainty: We have very little confidence in the effect estimate: the true effect is likely to be substantially different from the estimate of effect.

aDowngraded two levels due to risk of selection bias, as the studies were not randomised and prespecified confounders were not properly addressed, and performance bias.
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bDowngraded two levels due to imprecision, as the confidence interval includes harms and important benefits, and results were from one small study.
cDowngraded one level due to imprecision, as results were from one small study.
 
 

Summary of findings 3.   Etanercept compared to no etanercept

Summary of findings:

Etanercept compared to no etanercept for treatment of Stevens-Johnson syndrome (SJS), toxic epidermal necrolysis (TEN), and SJS/TEN overlap syndrome

Patient or population: Stevens-Johnson syndrome (SJS), toxic epidermal necrolysis (TEN), and SJS/TEN overlap syndrome

Setting: inpatient hospital wards

Intervention: etanercept and supportive care

Comparison: supportive care 

Anticipated absolute effects*

(95% CI)

Outcomes

Risk with sup-
portive care

Risk with etan-
ercept

Relative effect
(95% CI)

№ of partici-
pants
(studies)

Certainty of
the evidence
(GRADE)

Comments

Disease-specific mortality - not reported  - - - - - No studies met the
criteria for evalua-
tion of etanercept
to supportive care. 

Time to complete re-epithelialisation - not report-
ed

- - - - - -

Total hospital length of stay - not reported - - - - - -

Adverse effects leading to discontinuation of SJT/
TEN therapy - not reported

- - - - - -

Intensive care unit (ICU) length of stay - not re-
ported

- - - - - -

*The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison group and the relative effect of the intervention (and
its 95% CI).

CI: confidence interval
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GRADE Working Group grades of evidence
High certainty: We are very confident that the true effect lies close to that of the estimate of the effect.
Moderate certainty: We are moderately confident in the effect estimate: the true effect is likely to be close to the estimate of the effect, but there is a possibility that it is
substantially different.
Low certainty: Our confidence in the effect estimate is limited: the true effect may be substantially different from the estimate of the effect.
Very low certainty: We have very little confidence in the effect estimate: the true effect is likely to be substantially different from the estimate of effect.

 
 

Summary of findings 4.   Cyclosporin compared to no cyclosporin

Summary of findings:

Cyclosporin compared to no cyclosporin for treatment of Stevens-Johnson syndrome (SJS), toxic epidermal necrolysis (TEN), and SJS/TEN overlap syndrome

Patient or population: Stevens-Johnson syndrome (SJS), toxic epidermal necrolysis (TEN), and SJS/TEN overlap syndrome

Setting: inpatient hospital wards

Intervention: cyclosporin and supportive care

Comparison: supportive care alone

Anticipated absolute effects*

(95% CI)

Outcomes

Risk with sup-
portive care

Risk with cy-
closporin

Relative effect
(95% CI)

№ of partici-
pants
(studies)

Certainty of
the evidence
(GRADE)

Comments

Disease-specific mortali-
ty - not reported

- - - - - Unpublished prospective data for 22 par-
ticipants were obtained from 1 cohort
study, Gonzalez-Herrada 2017, for the com-
parison of cyclosporin versus other treat-
ments (IVIG n = 4, corticosteroids n = 1, or no
specified treatment n = 1). 4 participants died
(1 on cyclosporin and 3 on IVIG) (RR 0.13, 95%
CI 0.02 to 0.98; Analysis 4.1; Fisher's exact test
P = 0.046). There were 43% fewer deaths with
cyclosporin compared to other treatments
(95% CI 2.0% to 85.5% fewer). Retrospective
data as reported in the published paper are
not included here. 
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Time to complete re-ep-
ithelialisation - not re-
ported

- - - - - -

Total hospital length of
stay - not reported

- - - - - -

Adverse effects leading
to discontinuation of
SJT/TEN therapy - not re-
ported

- - - - - -

Intensive care unit (ICU)
length of stay - not re-
ported

- - - - - -

*The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison group and the relative effect of the intervention (and
its 95% CI).

CI: confidence interval; RR: risk ratio

GRADE Working Group grades of evidence
High certainty: We are very confident that the true effect lies close to that of the estimate of the effect.
Moderate certainty: We are moderately confident in the effect estimate: the true effect is likely to be close to the estimate of the effect, but there is a possibility that it is
substantially different.
Low certainty: Our confidence in the effect estimate is limited: the true effect may be substantially different from the estimate of the effect.
Very low certainty: We have very little confidence in the effect estimate: the true effect is likely to be substantially different from the estimate of effect.

 
 

Summary of findings 5.   Intravenous immunoglobulin (IVIG) compared to corticosteroids

Summary of findings:

Intravenous immunoglobulin (IVIG) compared to corticosteroids for treatment of Stevens-Johnson syndrome (SJS), toxic epidermal necrolysis (TEN), and SJS/TEN
overlap syndrome

Patient or population: Stevens-Johnson syndrome (SJS), toxic epidermal necrolysis (TEN), and SJS/TEN overlap syndrome

Setting: inpatient hospital wards

Intervention: IVIG

Comparison: corticosteroids
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Anticipated absolute effects*

(95% CI)

Outcomes

Risk with corti-
costeroids

Risk with IVIG

Relative effect
(95% CI)

№ of partici-
pants
(studies)

Certainty of
the evidence
(GRADE)

Comments

Disease-specific mortality - - - - - We found no
studies compar-
ing IVIG to corti-
costeroids.

Time to complete re-epithelialisation - not reported - - - - - -

Total hospital length of stay - not reported - - - - - -

Adverse effects leading to discontinuation of SJT/
TEN therapy - not reported

- - - - - -

Intensive care unit (ICU) length of stay - not report-
ed

- - - - - -

*The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison group and the relative effect of the intervention (and
its 95% CI).

CI: confidence interval

GRADE Working Group grades of evidence
High certainty: We are very confident that the true effect lies close to that of the estimate of the effect.
Moderate certainty: We are moderately confident in the effect estimate: the true effect is likely to be close to the estimate of the effect, but there is a possibility that it is
substantially different.
Low certainty: Our confidence in the effect estimate is limited: the true effect may be substantially different from the estimate of the effect.
Very low certainty: We have very little confidence in the effect estimate: the true effect is likely to be substantially different from the estimate of effect.

 
 

Summary of findings 6.   Etanercept compared to corticosteroids

Summary of findings:

Etanercept compared to corticosteroids for treatment of Stevens-Johnson syndrome (SJS), toxic epidermal necrolysis (TEN), and SJS/TEN overlap syndrome

Patient or population: treatment of Stevens-Johnson syndrome (SJS), toxic epidermal necrolysis (TEN), and SJS/TEN overlap syndrome

Setting: inpatient hospital, serving as a regional referral centre for SJS/TEN cases
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Intervention: etanercept and supportive care

Comparison: corticosteroids and supportive care (specifics of supportive care not identified by study)

Anticipated absolute effects*

(95% CI)

Outcomes

Risk with corti-
costeroids

Risk with etan-
ercept

Relative effect
(95% CI)

№ of partici-
pants
(studies)

Certainty of
the evidence
(GRADE)

Comments

Disease-specific mortality

(time to follow-up not report-
ed)

163 per 1000 83 per 1000
(26 to 265)

RR 0.51

(0.16 to 1.63)

91
(1 RCT)

⨁⨁◯◯

LOW a
-

Time to complete re-epithe-
lialisation - not reported

- - - - - -

Intensive care unit (ICU)
length of stay - not reported

- - - - - -

Total hospital length of stay
- not reported

- - - - - -

Adverse effects leading to
discontinuation of SJS/TEN
therapy - not reported (see
comments)

- - - - - 1 study reported that 5/48 participants
in the etanercept group had serious ad-
verse events (sepsis, respiratory failure,
and bipolar disorder) and 9/43 in the cor-
ticosteroids group (sepsis, respiratory fail-
ure, upper gastrointestinal haemorrhage,
stridor and vocal cord palsy) (Wang 2018).
It is unclear from the trial report if any of
these adverse events led to discontinu-
ation of treatment or if they were attrib-
uted to systemic therapy.

*The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison group and the relative effect of the intervention (and
its 95% CI).

CI: confidence interval; RCT: randomised controlled trial; RR: risk ratio

GRADE Working Group grades of evidence
High certainty: We are very confident that the true effect lies close to that of the estimate of the effect.
Moderate certainty: We are moderately confident in the effect estimate: the true effect is likely to be close to the estimate of the effect, but there is a possibility that it is
substantially different.
Low certainty: Our confidence in the effect estimate is limited: the true effect may be substantially different from the estimate of the effect.
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Very low certainty: We have very little confidence in the effect estimate: the true effect is likely to be substantially different from the estimate of effect.

aDowngraded two levels due to imprecision, as the confidence interval is wide and includes benefits and harms, and results were from one small study.
 
 

Summary of findings 7.   Cyclosporin compared to corticosteroids

Summary of findings:

Cyclosporin compared to corticosteroids for treatment of Stevens-Johnson syndrome (SJS), toxic epidermal necrolysis (TEN), and SJS/TEN overlap syndrome

Patient or population: Stevens-Johnson syndrome (SJS), toxic epidermal necrolysis (TEN), and SJS/TEN overlap syndrome

Setting: inpatient hospital wards

Intervention: cyclosporin

Comparison: corticosteroids

Anticipated absolute effects*

(95% CI)

Outcomes

Risk with corti-
costeroids

Risk with cy-
closporin

Relative effect
(95% CI)

№ of partici-
pants
(studies)

Certainty of
the evidence
(GRADE)

Comments

Disease-specific mortali-
ty - not reported

- - - - - Unpublished prospective data for 22 par-
ticipants were obtained from 1 cohort
study, Gonzalez-Herrada 2017, for the com-
parison of cyclosporin versus other treat-
ments (IVIG n = 4, corticosteroids n = 1, or no
specified treatment n = 1). 4 participants died
(1 on cyclosporin and 3 on IVIG) (RR 0.13, 95%
CI 0.02 to 0.98; Analysis 4.1; Fisher's exact test
P = 0.046). There were 43% fewer deaths with
cyclosporin compared to other treatments
(95% CI 2.0% to 85.5% fewer). See Summary
of findings 9 for additional details. 

Time to complete re-ep-
ithelialisation - not re-
ported

- - - - - -

Total hospital length of
stay - not reported

- - - - - -
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Adverse effects leading
to discontinuation of
SJT/TEN therapy - not re-
ported

- - - - - -

Intensive care unit (ICU)
length of stay - not re-
ported

- - - - - -

*The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison group and the relative effect of the intervention (and
its 95% CI).

CI: confidence interval; RR: risk ratio

GRADE Working Group grades of evidence
High certainty: We are very confident that the true effect lies close to that of the estimate of the effect.
Moderate certainty: We are moderately confident in the effect estimate: the true effect is likely to be close to the estimate of the effect, but there is a possibility that it is
substantially different.
Low certainty: Our confidence in the effect estimate is limited: the true effect may be substantially different from the estimate of the effect.
Very low certainty: We have very little confidence in the effect estimate: the true effect is likely to be substantially different from the estimate of effect.

 
 

Summary of findings 8.   Etanercept compared to intravenous immunoglobulin (IVIG)

Summary of findings:

Etanercept compared to intravenous immunoglobulin (IVIG) for treatment of Stevens-Johnson syndrome (SJS), toxic epidermal necrolysis (TEN), and SJS/TEN
overlap syndrome

Patient or population: Stevens-Johnson syndrome (SJS), toxic epidermal necrolysis (TEN), and SJS/TEN overlap syndrome

Setting: no studies found

Intervention: etanercept

Comparison: IVIG

Anticipated absolute effects*

(95% CI)

Outcomes

Risk with IVIG Risk with etan-
ercept

Relative effect
(95% CI)

№ of partici-
pants
(studies)

Certainty of
the evidence
(GRADE)

Comments
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Disease-specific mortality - not reported - - - - - We found no
studies for the
comparison of
etanercept to
IVIG.

Time to complete re-epithelialisation - not reported - - - - - -

Intensive care unit (ICU) length of stay - not report-
ed

- - - - - -

Total hospital length of stay - not reported - - - - - -

Adverse effects leading to discontinuation of SJS/
TEN therapy - not reported

- - - - - -

*The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison group and the relative effect of the intervention (and
its 95% CI).

CI: Confidence interval

GRADE Working Group grades of evidence
High certainty: We are very confident that the true effect lies close to that of the estimate of the effect.
Moderate certainty: We are moderately confident in the effect estimate: the true effect is likely to be close to the estimate of the effect, but there is a possibility that it is
substantially different.
Low certainty: Our confidence in the effect estimate is limited: the true effect may be substantially different from the estimate of the effect.
Very low certainty: We have very little confidence in the effect estimate: the true effect is likely to be substantially different from the estimate of effect.

 
 

Summary of findings 9.   Cyclosporin compared to intravenous immunoglobulin (IVIG)

Summary of findings:

Cyclosporin compared to intravenous immunoglobulin (IVIG) for treatment of Stevens-Johnson syndrome (SJS), toxic epidermal necrolysis (TEN), and SJS/TEN
overlap syndrome

Patient or population: Stevens-Johnson syndrome (SJS), toxic epidermal necrolysis (TEN), and SJS/TEN overlap syndrome

Setting: inpatient hospital wards

Intervention: cyclosporin 

Comparison: IVIG 
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Anticipated absolute effects*

(95% CI)

Outcomes

Risk with other
treatments

Risk with cy-
closporin

Relative effect
(95% CI)

№ of partici-
pants
(studies)

Certainty of
the evidence
(GRADE)

Comments

Disease-specific mor-
tality 

(time to follow-up not
reported)

500 per 1000 65 per 1000
(10 to 468)

RR 0.13

(0.02 to 0.98)

22
(1 observation-
al study)

 

⨁◯◯◯

VERY LOW a, b

Unpublished prospective data for 22 partici-
pants were obtained from 1 cohort study, Gon-
zalez-Herrada 2017, for the comparison of cy-
closporin versus other treatments (IVIG n = 4,
corticosteroids n = 1, or no specified treatment
n = 1). 4 participants died (1 on cyclosporin and
3 on IVIG) (RR 0.13, 95% CI 0.02 to 0.98; Analy-
sis 4.1; Fisher's exact test P = 0.046). There were
43% fewer deaths with cyclosporin compared
to other treatments (95% CI 2.0% to 85.5% few-
er). Retrospective data as reported in the pub-
lished paper are not included here. 

Time to complete re-
epithelialisation - not
reported

- - - - - Complete re-epithelialisation was reported on-
ly for participants treated with cyclosporin but
not for other interventions. No comparison be-
tween therapies was possible.

Total hospital length of
stay - not reported

- - - - - -

Adverse effects leading
to discontinuation of
SJT/TEN therapy - not
reported

- - - - - -

Intensive care unit
(ICU) length of stay -
not reported

- - - - - -

*The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison group and the relative effect of the intervention (and
its 95% CI).

CI: confidence interval; RR: risk ratio

GRADE Working Group grades of evidence
High certainty: We are very confident that the true effect lies close to that of the estimate of the effect.
Moderate certainty: We are moderately confident in the effect estimate: the true effect is likely to be close to the estimate of the effect, but there is a possibility that it is
substantially different.
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Low certainty: Our confidence in the effect estimate is limited: the true effect may be substantially different from the estimate of the effect.
Very low certainty: We have very little confidence in the effect estimate: the true effect is likely to be substantially different from the estimate of effect.

aDowngraded two levels due to risk of bias from potential confounding eHects and selection bias.
bDowngraded one level due to imprecision, as these results were from one small study.
 
 

Summary of findings 10.   Etanercept compared to cyclosporin

Summary of findings:

Etanercept compared to cyclosporin for treatment of Stevens-Johnson syndrome (SJS), toxic epidermal necrolysis (TEN), and SJS/TEN overlap syndrome

Patient or population: Stevens-Johnson syndrome (SJS), toxic epidermal necrolysis (TEN), and SJS/TEN overlap syndrome

Setting: no studies found

Intervention: etanercept

Comparison: cyclosporin

Anticipated absolute effects*

(95% CI)

Outcomes

Risk with cy-
closporin

Risk with etan-
ercept

Relative effect
(95% CI)

№ of partici-
pants
(studies)

Certainty of
the evidence
(GRADE)

Comments

Disease-specific mortality - not reported - - - - - We found no stud-
ies for the compar-
ison of etanercept
to cyclosporin.

Time to complete re-epithelialisation - not report-
ed

- - - - - -

Intensive care unit (ICU) length of stay - not re-
ported

- - - - - -

Total hospital length of stay - not reported - - - - - -

Adverse effects leading to discontinuation of SJS/
TEN therapy - not reported

- - - - - -

*The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison group and the relative effect of the intervention (and
its 95% CI).
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CI: confidence interval

GRADE Working Group grades of evidence
High certainty: We are very confident that the true effect lies close to that of the estimate of the effect.
Moderate certainty: We are moderately confident in the effect estimate: the true effect is likely to be close to the estimate of the effect, but there is a possibility that it is
substantially different.
Low certainty: Our confidence in the effect estimate is limited: the true effect may be substantially different from the estimate of the effect.
Very low certainty: We have very little confidence in the effect estimate: the true effect is likely to be substantially different from the estimate of effect.
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B A C K G R O U N D

A glossary of technical terms is provided in Table 1.

Description of the condition

Stevens-Johnson syndrome (SJS), toxic epidermal necrolysis
(TEN), and SJS/TEN overlap syndrome are rare severe skin
reactions most commonly triggered by medications. These three
entities represent a spectrum of disease, with SJS the least and
TEN the most severe, and the severity of SJS/TEN overlap syndrome
in between. This spectrum of disease will be collectively referred
to as SJS/TEN. The annual incidence of SJS and TEN in the general
population is estimated to be 1 to 6 and 0.4 to 1.2 per million
people, respectively (Yang 2016). The condition is a potentially fatal
dermatological emergency, with mortality between 1% to 5% for
SJS, and 25% to 40% for TEN (Patel 2013).

Over 200 drugs have been associated with SJS/
TEN,  most frequently antibiotics, allopurinol, non-steroidal anti-
inflammatory drugs,  and anticonvulsants. The risk of SJS/TEN
is greatest within weeks of the start of therapy (Roujeau 1995).

Risk factors include immunocompromised status, concomitant
radiotherapy with anticonvulsant use, and  a slow acetylator
genotype (associated with slow drug metabolism) (Dietrich 1995).
Certain human leucocyte antigen (HLA) alleles are associated with
the development of SJS/TEN, including HLA-B*15:02 in Asians and
East Indians taking carbamazepine;  HLA-B*15:02 in Han Chinese
taking carbamazepine, lamotrigine, or phenytoin; HLA-B*58-01 in
Han Chinese taking allopurinol; and HLA-A*31-01 in Europeans
taking carbamazepine (Cheung 2013; Chung 2004; Hsu 2016; Hung
2005; McCormack 2011). Screening programmes in Asia have
resulted from these discoveries; however, despite the knowledge
of these risk factors, the pathogenesis of SJS/TEN is not entirely
understood.

It is hypothesised that SJS/TEN may be due to an immune response
to an antigenic complex between the culprit drug and host tissue
HLAs in predisposed individuals, whereby T lymphocytes, natural
killer cells, and natural killer T cells secrete granulysin and Fas-
ligand. This immune response induces apoptosis upon binding to
the Fas-ligand death receptor on keratinocytes (Figure 1) (NickoloH
2008).

 

Figure 1.   Proposed pathogenesis of SJS/TEN.

 
This spectrum of disease is characterised by widespread epidermal
necrosis, which leads to separation of the epidermis from the
underlying dermis. This separation causes erythema and erosion
of both cutaneous and mucous membrane skin (< 10% body
surface area for SJS, 10% to 30% for SJS/TEN overlap,  and >
30% for TEN) (Bastuji-Garin 1993). Acute eHects of epidermal
necrosis include abnormalities in fluid and electrolyte balance,
temperature regulation, and protection from infection. Significant
secondary complications can be acute (sepsis, respiratory
distress, hypothermia, fluid loss, electrolytic abnormalities) or
chronic (ocular symblepharon, entropion, blindness, chronic
pain,  and genital scarring with associated urethral stenosis and

phimosis) (Revuz 1987), and include mental health sequelae such
as depression and anxiety (HoHman 2021).

Description of the intervention

Limited evidence is available to guide the treatment of SJS/TEN,
thus there is wide variability in dosage, duration, and treatment
regimen, with no international standard dosing for systemic
therapies. In addition to tertiary-level supportive care, various
systemic therapies have been used, including glucocorticoids,
intravenous immunoglobulin (IVIG), cyclosporin (calcineurin
inhibitor), N-acetylcysteine, thalidomide (immunomodulator),

Systemic interventions for treatment of Stevens-Johnson syndrome (SJS), toxic epidermal necrolysis (TEN), and SJS/TEN overlap
syndrome (Review)
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infliximab or etanercept (tumour necrosis factor-alpha (TNF-alpha)
inhibitors), and plasmapheresis. Through various mechanisms
(see  How the intervention might work), these systemic therapies
potentially halt the progression and lessen the severity of SJS/TEN.
Supportive care measures include wound care; eye, mouth, and
genital skin care; nutrition; fluid replacement; and care provided
at a tertiary care centre. This review examines systemic medical
interventions only.

Few randomised controlled trials (RCTs) have examined systemic
therapy for SJS/TEN. A study that compared thalidomide versus
supportive care in patients with TEN was stopped early owing
to higher-than-predicted mortality (10 of 12 participants in
the thalidomide group versus 3 of 10 in the placebo group)
(Wolkenstein 1998). This is the only study to be included in a prior
Cochrane Review of systemic therapies specifically for TEN, which
was published in 2002 (Majumdar 2002). The authors of that review
concluded that there was no reliable evidence to support treatment
decisions for TEN. More recently, an RCT of 96 participants with SJS/
TEN reported less-than-predicted mortality for patients treated
with etanercept (8.3% observed versus 17.7% predicted deaths)
based on severity of illness score or SCORe of Toxic Epidermal
Necrolysis (SCORTEN) criteria; this mortality was less than that
predicted for patients treated with corticosteroids (16.3%), and
neither result was statistically significant (Wang 2018).

Retrospective cohorts from the EuroSCAR and RegiSCAR trials
provide robust data on systemic therapies for SJS/TEN, with close
to 1000 participants from these studies combined. The studies
have examined survival benefit in patients treated with a variety
of regimens including corticosteroids, supportive care, IVIG, and
cyclosporin (Campione 2003; Faye 2005; Prins 2003; Sekula 2013;
Stella 2001; Trent 2008; Tristani-Firouzi 2002; Viard 1998). Other
case series and small cohorts and a phase 2 non-randomised trial
assessed the eHect of cyclosporin in halting the progression of SJS/
TEN (Arevalo 2000; Gonzalez-Herrada 2017; Jarrett 1997; Kirchhof
2014; Poizeau 2018; Rai 2008; Reese 2011; Robak 2001; Sullivan
1996; Zaki 1995).

Tumour necrosis factor inhibitors (anti-TNF agents) are the newest
agents under study for use in SJS/TEN. Several reports have
shown that infliximab given as a single infusion of 5 mg/kg halts
skin sloughing and induces rapid re-epithelialisation (no erosions
or active lesions) of denuded skin (Patmanidis 2012; Scott-Lang
2014; Wojtkiewicz 2008; Zarate-Correa 2013). A few case series
have described similar results with a single 50 mg subcutaneous
injection of etanercept (Famularo 2007; Gubinelli 2009; Paradisi
2014). The true benefit of anti-TNF agents in SJS/TEN is diHicult to
ascertain because published studies on this topic are few.

In addition to mortality, time to complete re-epithelialisation
is an important and validated endpoint. Several studies have
also attempted to evaluate re-epithelialisation when treated with
supportive care, corticosteroids, IVIG, cyclosporin, or etanercept
(Famularo 2007; Lalosevic 2015; Napolitano 2013; Paradisi 2014;
Singh 2013; Valeyrie-Allanore 2010; Wang 2018).

How the intervention might work

The interventions described above involve several potential
mechanisms. As the SJS/TEN disease spectrum is believed to
be an immune response to an exogenous agent, initial studies
investigated the use of steroids to reduce this response (Yamane

2016). Dysregulation of Fas-mediated apoptosis has also been
implicated in SJS/TEN, and IVIG is thought to act through
autoantibodies against Fas (Romanelli 2008). The ultimate target
of immunomodulating or suppressive therapies is to reduce the
action of activated T-lymphocytes and cytokines whilst reducing
granulysin at the cellular level to arrest cytotoxicity and apoptosis
of the skin and mucosal surfaces. This is the case of TNF-
alpha inhibitors such as etanercept or infliximab (Chave 2005),
or thalidomide (Klausner 1996), although thalidomide is a weak
inhibitor of TNF alpha. TNF-alpha inhibitors have also been shown
to have an eHect on increasing the Treg population to downregulate
T-cells and reduce granulysin, which is the ultimate eHector of
SJS-TEN (Wang 2018). Cyclosporin is supposed to act through
inhibiting interleukin-15 (IL-15) and IL-17, which are the main
drivers of TNF-alpha (Su 2017). Cyclophosphamide leads as well to
cell apoptosis through DNA alkylation and T-cell inhibition. Other
mechanisms of action include the removal of pathogenic particles
from blood (like plasmapheresis), as investigated by  Yamane
2016, or haemoperfusion (Hall 1992), enhanced bioregeneration
of the skin tissues through accelerated re-epithelialisation with
granulocyte colony-stimulating factor (de Sica-Chapman 2010),
and downregulation of NF-kB (cyclosporin and N-acetylcysteine),
as studied by Kohanim 2016 and Hasan 2020.

Why it is important to do this review

Given the rarity of this disease, evidence of treatment eHicacy
is limited, and most has been derived from retrospective,
uncontrolled studies including few participants. Most patients thus
continue to be treated according to institutional experience. In a
practice survey of 147 North American centres treating patients
with SJS/TEN (130 burn centres and 17 academic dermatology
centres), only 54% of physicians reported that they followed
treatment guidelines or an institutional standard of care for SJS/
TEN, and only a minority of these physicians used professionally
published guidelines (Dodiuk-Gad 2015). IVIG was the first choice
at more than 80% of sites, followed by systemic corticosteroids,
cyclosporin, anti-TNF medications, and supportive care alone
(provided at 14% of centres). This pattern of practice is markedly
diHerent from published expert opinions (iSCAR meeting 2013, as
reported by Dodiuk-Gad 2015, and a multidisciplinary expert group
meeting in 2017, as reported by White 2018).

A recent meta-analysis of 96 studies including 3248 participants
showed survival benefit for cyclosporin and glucocorticoids but
not for supportive care alone, IVIG, plasmapheresis, thalidomide,
cyclophosphamide, anti-TNF agents, haemoperfusion, or
granulocyte colony-stimulating factor (Zimmermann 2017). This is
the only meta-analysis to comprehensively evaluate treatments for
SJS/TEN. Proposed strengths of our own review will include use of
Cochrane methods, which involve rigorous quality assessment of
included studies and inclusion of only prospective studies (cohort
and prospective patient registry studies) to ensure the highest
quality of included data.

The topic of this review was covered in part by the Cochrane Review
titled 'Interventions for toxic epidermal necrolysis' (Majumdar
2002).

O B J E C T I V E S

To assess the eHects of all systemic therapies (medicines delivered
orally, intramuscularly, or intravenously) for the treatment of
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Stevens-Johnson syndrome (SJS), toxic epidermal necrolysis
(TEN), and SJS/TEN overlap syndrome.

M E T H O D S

Criteria for considering studies for this review

Types of studies

We included RCTs and prospective comparative studies only, due
to a lack of validated tools for assessing risk of bias in uncontrolled
studies. We defined 'prospective' as studies that collected data
from the point of patient inclusion in the study, and 'comparative'
as when studies had a control group or a second arm to compare
with. We excluded cross-over trials due to the inability to get an
adequate wash-out period for patients with this condition. There
were no restrictions on language or publication status (published,
unpublished, in press, or in progress).

Types of participants

We included participants of any age with a clinical diagnosis of
SJS, TEN,  or SJS/TEN overlap syndrome. Given the rarity of SJS/
TEN and the limited number of studies to date, we also included
studies in which participants with SJS/TEN represented a subset of
the overall study population, but only included data for the SJS/
TEN patients specifically. We classified SJS/TEN as per published
criteria (Bastuji-Garin 1993), but included all studies reporting a
clinical diagnosis of SJS/TEN.

Types of interventions

We included all systemic therapies studied to date, including
corticosteroids, IVIG, cyclosporin, N-acetylcysteine, thalidomide,
infliximab, plasmapheresis,  and etanercept. We included
comparisons between each of the therapies outlined when data
were available (28 possible comparisons). In addition, we included
comparisons of some therapies versus placebo (supportive care
alone versus the intervention with supportive care) when such data
were available.

Types of outcome measures

We considered the following primary and secondary outcome
measures, where data were available.

Primary outcomes

• SJS/TEN-specific mortality: mortality within one month of onset
of SJS/TEN that is not clearly attributed to another cause

• Adverse eHects leading to discontinuation of SJS/TEN therapy:
events that occur within one month following administration of
therapy that are listed as potential adverse eHects in the product
monograph and lead to discontinuation of therapy

Secondary outcomes

• Time to complete re-epithelialisation: number of days to full skin
healing

• Intensive care unit (ICU) length of stay: time during which
participant is admitted to ICU ward, as reported when available

• Total hospital length of stay: time during which participant is
admitted to hospital, as reported when available

• Illness sequelae (chronic mucocutaneous morbidity):
sequelae  that clinically makes sense as possible outcomes
of SJS/TEN including cutaneous (scarring, dyspigmentation,

loss of nails), ocular (cicatricial conjunctivitis, corneal
perforation/ ulceration/epithelial defects, entropion/ectropion,
chronic dry eye, symblepharon, blindness), gastrointestinal
(ulceration, perforation, strictures), genitourinary (vaginal
stenosis, phimosis, urethral strictures), and respiratory events
(bronchiolitis, bronchiectasis, obstructive lung disease), and
chronic pain

• Other adverse eHects attributed to systemic therapy: events that
occur within one month following administration of therapy that
are listed as potential adverse eHects in the product monograph
and do not lead to discontinuation of therapy

We included these outcomes because literature reviews and clinical
experience indicate that they are important considerations for
patients with SJS/TEN. Besides reducing mortality, the purpose
of treating SJS/TEN is to increase the speed of skin healing
to minimise the potential for illness sequelae. Length of stay
in hospital, including the ICU,  is an important determinant of
healthcare costs. Furthermore, minimising time spent in hospital
reduces the risk of hospital-acquired illness among these patients.
We collected data on these measures at any and all outcome time
points.

Prespecified confounders and co-interventions for non-randomised
studies

Confounders identified a priori  include  disease duration (first
day of symptoms  to initiation of treatment), disease severity (as
determined by SCORTEN;  Bastuji-Garin 2000), use of diagnostic
criteria (as published in  Table 2; Bastuji-Garin 1993), baseline
comorbidities, age distribution, duration of follow-up, and the use
of co-interventions (i.e. supportive care, other systemic medical
treatments). These variables may confound the relationship
between SJS/TEN treatment and disease-specific mortality, as they
are related to these variables and, when not adjusted for, may
impact the measure of treatment eHect. For example, if treatment
X is used only for patients who have better disease prognosis
(present to hospital early in their disease, have less severe disease,
are younger, have  fewer baseline comorbidities), the eHect of
treatment X on reducing mortality may be overestimated. Similarly,
studies that do not use diagnostic criteria may include other
diseases that are less severe than SJS/TEN (such as erythema
multiforme), which may lead to the overestimation of treatment
eHects. Duration of follow-up is also important, as studies with
shorter follow-up (i.e. less than one month) may underestimate
SJS/TEN mortality, which again would lead to overestimation of
the treatment eHect. We included non-randomised studies in the
analysis that did not adjust for these prespecified confounders, and
assessed the possible impact of these confounders using the Risk of
Bias In Non-randomised Studies – of Interventions (ROBINS-I) tool
(Sterne 2016), as detailed below.

Search methods for identification of studies

We aimed to identify all relevant RCTs and prospective
observational comparative studies regardless of language or
publication status (published, unpublished, in press, or in
progress).

Electronic searches

The Cochrane Skin Information Specialist (Liz Doney) searched the
following databases up to 10 March 2021 using strategies based on
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the draL strategy for MEDLINE in our published protocol (Langley
2018):

• the Cochrane Skin Specialised Register using the search strategy
in Appendix 1;

• the Cochrane Central Register of Controlled Trials (CENTRAL)
2021, Issue 3, in the Cochrane Library using the strategy
in Appendix 2;

• MEDLINE via Ovid (from 1946) using the strategy in Appendix 3;

• Embase via Ovid (from 1974) using the strategy in Appendix 4.

Trial registers

One of two review authors (AL or BO) searched the following trial
registers using the search terms: Stevens-Johnson syndrome, toxic
epidermal necrolysis, SJS, and Lyell’s syndrome or Lyell’s disease,
up to 21 May 2020.

• ISRCTN register (www.isrctn.com)

• ClinicalTrials.gov (www.clinicaltrials.gov)

• Australian New Zealand Clinical Trials Registry
(www.anzctr.org.au)

• World Health Organization (WHO) International Clinical Trials
Registry Platform (ICTRP) (apps.who.int/trialsearch/)

• EU Clinical Trials Register (www.clinicaltrialsregister.eu)

Searching other resources

Reference lists

One of two review authors (AL or BO) checked the reference lists of
all included studies and key review articles for additional references
to relevant trials.

Relevant organisations

One of three review authors (AL, BO, or FS) searched up to March
2021 for clinical trials records on the following drug manufacturers’
websites using the search terms ‘Steven Johnson syndrome’ and
‘toxic epidermal necrolysis’:

• Intravenous immunoglobulins: Grifols (www.grifols.com);

• Cyclosporin: Novartis (www.novartisclinicaltrials.com);

• N-acetylcysteine: Pfizer (www.pfizer.com/science/clinical-
trials);

• Thalidomide: Bristol Myers-Squibb (www.bms.com/
researchers-and-partners/clinical-trials-and-research.html);

• Infliximab: Janssen (www.globaltrialfinder.janssen.com);

• Etanercept: Amgen (www.amgen.com/science/clinical-trials).

Errata or retractions

One of two review authors (AL or BO) searched for errata or
retractions of the included studies up to 16 February 2021 using
MEDLINE and the Retraction Watch database.

Adverse e�ects

We did not perform a separate search for adverse eHects of
interventions used for the treatment of SJS, TEN, and SJS/TEN
overlap syndrome.  We considered adverse eHects described in the
included studies only.

Data collection and analysis

Selection of studies

All search results were merged into Covidence reference
management soLware and duplicates removed (Covidence).

Two review authors (AL, AS, EM, BO, RP,  or AJ) independently
reviewed and selected abstracts based on relevancy to the research
question. Any discrepancies were resolved by discussion or by
consulting a third review author (AS, EM, BO, RP, or AJ) if required.
The full texts of selected abstracts were obtained and stored in
Covidence. Two review authors (AL, EM, BO, RP,  or AJ) reviewed
the full texts to determine if they met the inclusion criteria, with
any discrepancies resolved by discussion or with input from a
third review author (AS, BO, RP, or AJ) if required. When selected
abstracts meeting the inclusion criteria did not have associated
full-text publications, we contacted the study authors to obtain
full data. When full data were not available but abstracts still met
the inclusion criteria, data from the abstracts were extracted and
managed as outlined below. We created a PRISMA flow diagram
(Figure 2) to outline study selection, and a  Characteristics of
excluded studies  highlighting the reasons for exclusion of the
excluded studies (Eden 2011). We collated multiple reports of the
same study, so that each study, rather than each report, was the
unit of interest in the review.
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Figure 2.   Study flow diagram.
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Data extraction and management

We extracted data for each included study into  Characteristics of
included studies tables. Two review authors (AL, EM, BO, RP, or AJ)
independently extracted the following study characteristics from
reports of the included studies following the form in Table 3.

• Methods: study design, total duration of study, details of any
'run-in' period, number of study centres and locations, study
setting, withdrawals, study dates.

• Participants: number of participants, mean age, age range, sex,
ethnicity, disease duration, severity of condition, diagnostic
criteria, baseline comorbidities, inclusion criteria, exclusion
criteria.

• Interventions: interventions, comparisons, concomitant
medications, supportive care measures, excluded medications.

• Outcomes: primary and secondary outcomes specified above
(number of events and number of participants per treatment
group for dichotomous outcomes, and means and standard
deviations and number of participants per treatment group for
continuous outcomes. Both adjusted and unadjusted measures
of treatment eHect were collected, as well as time points for data
collection).

• Notes: funding for trial, notable declarations of interest of trial
authors.

Any disagreements were resolved by consensus or by involving a
third review author if required (JPP). One review author (AL or
BO) transferred extracted data into the Review Manager 5 (Review
Manager 2020) and RevMan Web (RevMan Web 2020). We compared
each study against the PRISMA checklist for inclusion of information
reported in the study protocol, when this was available.

Assessment of risk of bias in included studies

Four review authors (AL, BO, AJ, and FS) independently assessed
risk of bias for each study's outcome result included in the summary
of findings tables. We evaluated bias in RCTs using Cochrane’s RoB
2 tool  (22 August 2019 version) for eHect of assignment to the
intervention (Higgins 2021b; Sterne 2019). We assessed risk of bias
as low, high, or some concerns, for the domains described below.

• Domain 1: Risk of bias arising from the randomisation process

• Domain 2: Risk of bias due to deviations from the intended
interventions

• Domain 3: Missing outcome data

• Domain 4: Risk of bias in measurement of the outcome

• Domain 5: Risk of bias in selection of the reported result

We then determined an overall risk of bias for each result. If any
domain was graded as high, the overall risk of bias for the study
was considered to be high. We planned that if we identified cluster-
RCTs we would use Cochrane’s RoB 2 tool adding a domain specific
for cluster-RCTs (Eldridge 2020), using the signalling questions in
combination with guidance on cluster-RCTs in Chapter 23 of the
Cochrane Handbook for Systematic Reviews of Interventions (Higgins
2021c).

We assessed each outcome result from non-randomised studies
for bias using the ROBINS-I tool as developed by members of
the Cochrane Non-Randomized Studies for Interventions Methods
Group (Sterne 2016). We evaluated the eHect of assignment to the

intervention. We assessed risk of bias as 'low', 'moderate', 'serious',
or 'critical' for the domains described below, with an additional
option of 'no information'. We then determined an overall risk of
bias for each result. If any domain was graded as critical, the overall
risk of bias was considered to be critical.

• Bias due to confounding

• Bias in selection of participants into the study

• Bias in classification of interventions

• Bias due to deviations from intended interventions

• Bias due to missing data

• Bias in measurement of outcomes

• Bias in selection of the reported result

We used the templates for the Cochrane RoB 2 and ROBINS-
I tools to assess risk of bias, available at  www.riskofbias.info.
Any disagreements were resolved through consensus with the
Cochrane Skin Group. We used the robvis tool to create risk of bias
summary figures (McGuinness 2020).

Measures of treatment e:ect

We collected eHect estimates from each study. When researchers
provided both adjusted and unadjusted measures of treatment
eHect, we would collect both. 'Adjusted measures' refers to
those produced from multi-variate analyses that adjust for the
confounding eHects of covariates. Although adjusted data were
preferred for the analysis, the collection of unadjusted data would
have allowed us to perform a sensitivity analysis for inclusion of
these data in the results.

We analysed dichotomous data as risk ratios (RRs) with 95%
confidence intervals (CIs). This was completed using RevMan Web
(RevMan Web 2020).

We analysed  continuous data  as mean diHerences (MDs) or
standardised mean diHerences (SMDs), depending on whether the
same scale was used to measure a given outcome, and 95% CIs.
We entered data presented as a scale with a consistent direction of
eHect across studies.

If in future updates diHerent scales are used to measure the
same conceptual outcome (e.g. disability), we will calculate SMDs
instead with corresponding 95% CIs. We plan to convert SMDs back
to MDs on a typical scale (e.g. 0 to 10 for pain) by multiplying
the SMD by a typical amongst-person standard deviation (e.g.
standard deviation of the control group at baseline from the most
representative trial), as per the Cochrane Handbook for Systematic
Reviews of Interventions (Higgins 2021b).

We intended to analyse time-to-event data as hazard ratios and rate
data using Poisson methods (Lawless 1986); however, insuHicient
data precluded this analysis.

When pooling results, for dichotomous outcomes we planned to
calculate the absolute risk diHerence using the risk diHerence
statistic in Review Manager 5 (Review Manager 2020) or RevMan
Web (RevMan Web 2020) and to express the result as a percentage.
We also planned to calculate the relative per cent change for
dichotomous data as 'Risk ratio − 1', and express this as a
percentage, if possible.
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Unit of analysis issues

The unit of analysis in each study was the individual participant,
and we sought to obtain participant-level data for all included
studies. We planned to conduct  a  meta-analysis only where this
was meaningful, that is if the treatments, participants, and the
underlying clinical question were similar enough for pooling to
make sense based on heterogeneity assessment. We would analyse
studies by grouping them according to study design, and provide
a global estimate in the context of analysis of each study design.
If data from RCT versus non-RCT studies were suHiciently similar
with minimal heterogeneity, we would cautiously consider a pooled
meta-analysis.

We included cluster-RCTs by accounting  for within-cluster
participant correlation in the analysis (Higgins 2021a).  We excluded
cross-over trials due to concerns with carryover eHects.  Within-
participant (split-body) RCTs are not relevant to this topic, which
pertains to systemic therapies only, and were therefore excluded.

Dealing with missing data

We contacted investigators or study sponsors to verify key study
characteristics and to obtain missing numerical outcome data
when possible (e.g. when a study was identified as abstract only, or
when data were not available for all participants). When this was
not possible, and missing data were thought to introduce serious
bias, we would explore the impact of including such studies in the
overall assessment of results by performing a sensitivity analysis.
We would clearly describe any assumptions and imputations used
to handle missing data and would explore the eHect of imputation
by performing sensitivity analyses.

For dichotomous outcomes, we calculated event rates using
the number of participants randomised in the group as the
denominator.

For continuous outcomes, we calculated the mean diHerence based
on the number of participants analysed at that time point. If the
number of participants analysed was not presented for each time
point, we would use the number of randomised participants in each
group at baseline.

Where possible, we would compute missing standard deviations
from other statistics such as standard errors, CIs, or P values,
according to the methods recommended in the Cochrane
Handbook for Systematic Reviews of Interventions (Higgins 2021a).
If standard deviations could not be calculated, we would impute
them (e.g. from other studies in the meta-analysis).

Assessment of heterogeneity

In the case of suHicient included studies, we would perform meta-
regression to investigate potential sources of heterogeneity. We
would assess clinical and methodological diversity in terms of
participants, interventions, outcomes, and study characteristics
for the included studies to determine whether a meta-analysis
was appropriate. We would do this using data from the data
extraction tables. We would assess statistical heterogeneity by
visually inspecting the forest plot for obvious diHerences in results
between studies, and by performing I2 and Chi2 statistical tests.

As recommended in Chapter 10 of the Cochrane Handbook
for Systematic Reviews of Interventions (Deeks 2022), we would
interpret the I2 value as follows:

• 0% to 40%: might not be important;

• 30% to 60%: may represent moderate heterogeneity;

• 50% to 90%: may represent substantial heterogeneity;

• 75% to 100%: considerable heterogeneity.

As noted in the Cochrane Handbook, we would keep in mind that
the importance of I2 depends on (1) the magnitude and direction
of eHects, and (2) the strength of evidence for heterogeneity.
We would interpret the Chi2 test with P ≤ 0.10 as indicating
evidence of statistical heterogeneity. Had we identified substantial
heterogeneity, we would have reported this and investigated
possible causes by following the recommendations provided in
Section 10.11 of the Cochrane Handbook for Systematic Reviews of
Interventions (Deeks 2022).

Assessment of reporting biases

In the case of suHicient included studies, we would perform tests
to detect publication bias. We would create and examine a funnel
plot to explore possible small-study biases. In interpreting funnel
plots, we would examine diHerent possible reasons for funnel plot
asymmetry as outlined in Section 13.3 of the Cochrane Handbook,
and  relate this to the review results. If we were able to pool
more than 10 trials, we would undertake formal statistical tests to
investigate funnel plot asymmetry, following the recommendations
provided in Section 13.3 of the Cochrane Handbook (Page 2022).

To assess outcome reporting bias, we checked trial protocols
against the published reports. When a protocol was not available,
we would request access from study authors. If this was not
obtainable, we would list the study as 'reporting bias cannot be
ruled out'. For studies published aLer 1 July 2005, we would
screen the WHO ICTRP (apps.who.int/trialsearch/) for the a priori
trial protocol. We would evaluate whether selective reporting of
outcomes was present.

Data synthesis

In the case of suHicient included studies, we would perform meta-
analysis, and only when this was meaningful (i.e. if the treatments,
participants, and the underlying clinical question were similar
enough for pooling to make sense). We would analyse studies
by grouping them according to study design, providing a global
estimate in the context of the analysis of each study design. We did
not pool together diHerent measures of eHect (e.g. odds ratio (OR)
and RR).

If meta-analysis was possible, we would employ a random-eHects
model using Review Manager 5 (Review Manager 2020) or RevMan
Web (RevMan Web 2020). Where meta-analysis was not possible,
we summarised results narratively including data from non-
comparative studies.

When results were estimated for individual studies with low
numbers of events (< 10 in total), or when the total sample size was
less than 30 participants and a risk ratio was used, we would report
the proportion of events in each group together with a P value from
Fisher’s exact test.

In studies appraised using ROBINS-I, we would exclude studies
from pooled or narrative analysis if the ROBINS-I assessment was
critical.

Systemic interventions for treatment of Stevens-Johnson syndrome (SJS), toxic epidermal necrolysis (TEN), and SJS/TEN overlap
syndrome (Review)

Copyright © 2022 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

25

http://apps.who.int/trialsearch/


Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

Subgroup analysis and investigation of heterogeneity

We planned to perform subgroup analysis by category of disease
severity (SCORTEN ≥ 3), body surface area (≥ 30%), advanced age (≥
75 years), and co-interventions if adequate data for meta-analysis
were available.

Sensitivity analysis

If adequate data were available for meta-analysis, we would
conduct sensitivity analyses to assess the robustness of data
analysis, specifically to test the impact of the following.

• Treatment eHect estimates that were unadjusted (because we
believed this would help support our decision to exclude studies
that did not adjust for important prespecified confounding
variables, by showing that the results may change when this
confounding is not accounted for).

• Missing data that required assumptions or imputations, or both.

• Studies with brief (less than one month) follow-up.

• Quality assessment of the included studies (removing studies
that were at high risk of bias or serious risk of bias).

Summary of findings and assessment of the certainty of the
evidence

Based on our protocol, the most important comparisons of
interventions that we sought to prepare the summary of findings
tables were as follows.

• Etanercept versus cyclosporin

• Etanercept versus IVIG

• IVIG versus cyclosporin

• Cyclosporin versus corticosteroids

However, of these comparisons, data were only available for IVIG
versus cyclosporin. We therefore prepared summary of findings
tables for the following comparisons.

• Corticosteroids versus no corticosteroids

• IVIG versus no IVIG

• Etanercept versus corticosteroids

• Cyclosporin versus IVIG

We included the following prespecified outcomes in each summary
of findings table, where reported.

Primary outcomes

• Disease-specific mortality

• Adverse events leading to discontinuation of therapy

Secondary outcomes

• Time to complete re-epithelialisation

• ICU length of stay

• Total hospital length of stay

For each summary of findings table, five review authors (AL, BO,
RP, AJ, and JPP) independently assessed the quality of the evidence
using the five GRADE considerations (study limitations/risk of bias
based on the assessments from the risk of bias tools, consistency
of eHect, imprecision, indirectness, and publication bias) to assess
the certainty of a body of evidence (GRADEpro GDT). If only one

study contributed to a comparison, the quality assessment was
limited to data from the single study. We assessed the certainty
of the evidence as high, moderate, low, or very low for each
outcome. Evidence from RCTs is automatically assessed as high
quality, with the certainty of the evidence downgraded for any of
the factors listed above by one level (serious concerns) or two levels
(very serious concerns). Evidence from observational studies also
starts at high quality, whenever the ROBINS-I tool is used. However,
in all cases the evidence was downgraded two levels due to the
inherent risk of bias associated with the lack of randomisation.
However, we did consider the following criteria for upgrading the
certainty of evidence, if appropriate: large eHect, dose-response
gradient, and plausible confounding eHect. We used the methods
and recommendations described in Sections 8.5 and 8.7 and
Chapters 14 and 15 of the Cochrane Handbook for Systematic
Reviews of Interventions (Deeks 2022; Dijkers 2013; Higgins 2021a;
Schunemann 2022a; Schunemann 2022b). We justified all decisions
to down- or upgrade the certainty of evidence using footnotes, and
provided comments to aid the reader's understanding of the review
where necessary.

R E S U L T S

Description of studies

Results of the search

Our search (see  Search methods for identification of studies)
retrieved 6116 records. We removed 39 duplicates, and screened
the remaining 6077 records. We excluded 5974 records based
on titles and abstracts, and obtained the full texts of the
remaining 103 records. We excluded 45  studies based on
full-text review (see  Characteristics of excluded studies).  We
excluded another 43 studies aLer full-text examination as
our exclusion criteria developed (we restricted the review
to only RCTs and prospective comparative studies, and
excluded cross-over trials). These studies can be viewed
in a citation list at file repository https://osf.io/gth7c/?
view_only=e0316ead836a436894a2e7c41346682a. We identified
three ongoing studies (see  Characteristics of ongoing studies),
and one completed but unpublished study (see Characteristics of
studies awaiting classification). We included nine studies reported
in 11  references in the qualitative synthesis.  We included two
studies in the quantitative synthesis (meta-analysis). For a further
description of our screening process, see the study flow diagram
(Figure 2).

Included studies

Design

We included three  RCTs,  Paquet 2014; Wang 2018;
Wolkenstein  1998, and six  prospective, controlled observational
studies, Azfar 2010; Gonzalez-Herrada 2017; Han 2017; Jagadeesan
2013; Kakourou 1997; Saraogi 2016, in the review.

Sample sizes

The nine studies included a total of 308 participants (range: 10
participants in Paquet 2014 to 91 participants in Wang 2018). There
were 22 included participants in Gonzalez-Herrada 2017; these data
represent only the prospective data and were obtained directly
from the study authors.
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Settings

Burn units in tertiary care hospitals were explicitly reported as
the setting for Gonzalez-Herrada 2017 (Madrid, Spain) and Paquet
2014  (Brussels, Belgium).  An inpatient dermatology ward at a
tertiary care centre in India served as the setting for Jagadeesan
2013  and  Azfar 2010; an inpatient referral centre  for the largest
medical system in Taiwan for Wang 2018; an intensive care unit in a
hospital in Xi'an, China for Han 2017; an inpatient paediatrics ward
in Athens, Greece for Kakourou 1997; and a single-centre inpatient
hospital ward for Saraogi 2016. Wolkenstein 1998 was set at nine
hospitals across France.

Participants

Across the nine  included studies where demographic data were
available, there were a total of 131 males and 155 females (sex
distribution not available for Gonzalez-Herrada 2017). Two studies
included paediatric participants, with a total of 23  children
represented (Han 2017; Kakourou 1997). The mean age of the
participants in the adult trials (where available) ranged from 29 to
56 years.

More specifically, participants in  Azfar 2010  had a mean age of
29.07 years, a sex distribution of 16 males versus 24 females, and
a distribution of 29 SJS cases compared to 11 cases of TEN; body
surface area (BSA) was not reported. The Han 2017 study included
both adults (n = 21) and children (n = 7), with 15 males and 13
females and a mean age of 25. The distribution of SJS/TEN or BSA
was not reported. In  Jagadeesan 2013, participants had a mean
age of 37 years, a sex distribution of 16 males versus 20 females,
and a mean baseline BSA of 51.16%; all participants were reported
to have TEN. Kakourou 1997 included only paediatric participants,
with 10 males and 6 females with a mean age ranging between 6
and 6.6 years; the distribution of SJS/TEN or BSA was not reported.
Participants in  Paquet 2014  had a mean age of 49 years, and 8
of 10 participants were female; mean BSA at baseline was 44.5%,
with all participants diagnosed with TEN. In Saraogi 2016, reported
baseline characteristics of the study population were  56% aged
20 to 39 years and 51% male, with 21 participants categorised as
having SJS, 11 as SJS/TEN overlap, and 11 as TEN; BSA was not
reported. The Wang 2018 study reported a mean age of 56.09 years,
and a predominance of females: 51 females and  40 males, with
the majority of cases (61.5%)  classified as having less than 10%
BSA aHected; the distribution of SJS/TEN was not reported. Finally,
participants in Wolkenstein 1998 had an age range of 23 to 81 years,
a sex distribution of 10 males and 12 females, and a range of BSA
at baseline of 10% to 90%; a distinction between SJS/TEN overlap
and TEN was not reported.

Demographics of the participants from the prospective data, which
were obtained directly from the authors of Gonzalez-Herrada 2017,
were not available.  SCORTEN for participants was  reported
in Jagadeesan 2013 (mean: 3, range: 2 to 3) and Wang 2018 (mean:
1.90).

Interventions

Our main comparisons  of interest, as specified in the review
protocol, included: etanercept versus cyclosporin, etanercept
versus IVIg, IVIg versus supportive care, IVIG  versus cyclosporin,
and cyclosporin versus corticosteroids. However, we identified
no studies that directly made these comparisons. Some studies
included more than one comparison, whilst others compared an

intervention to supportive care alone. Most studies did not specify
the exact supportive care measures provided. Only two studies
reported on hospital follow-up aLer discharge (Jagadeesan 2013;
Wang 2018). We included the following comparisons in this review.

• Corticosteroids versus no corticosteroids

• IVIG versus no IVIG

• Etanercept versus corticosteroids

• Cyclosporin versus IVIG

• N-acetylcysteine and infliximab versus infliximab alone

• Thalidomide versus placebo

• Plasmapheresis versus other treatments

The interventions of interest are listed below along with their
corresponding studies. Please note that studies may be repeated
between groups due to multiple comparisons.

Cyclosporin

In  Gonzalez-Herrada  2017  (n = 22), cyclosporin was compared to
other treatments including IVIG (n = 4), systemic corticosteroids (n
= 1), or no specified treatment (n = 1). Cyclosporin was dosed at
oral 3 mg/kg/day or intravenous (IV) 1 mg/kg/day until complete
re-epithelialisation, then tapered oH (10 mg/day reduction every
48 hours). IVIG in the  Gonzalez-Herrada  2017  study was infused
continuously at a dose of 0.75 g/kg/day for four days (total dose = 3
g/kg) in participants with normal renal function (a lower dose was
used in participants  with renal insuHiciency). Finally, a systemic
corticosteroid dose of prednisone-equivalent dose ranging from
37.5 to 100 mg for 9 to 12 days was used. We identified no additional
studies with a cyclosporin comparison arm.

Corticosteroids

Five studies involved comparisons of corticosteroids. In  Azfar
2010  (n = 40), corticosteroids were compared to supportive
care; however, details on dose, duration,  and the specifics
of supportive care measures were not reported.  Jagadeesan
2013  (n = 36) compared IVIG plus corticosteroids to supportive
care plus corticosteroids. IVIG in this study was dosed at 0.2
to 0.5 g/kg cumulative dose divided over three days, whilst
IV dexamethasone 0.1 to 0.3 mg/kg/day was rapidly tapered
within one to two weeks according to response. Participants
in the  Jagadeesan 2013  study were scheduled for a six-month
visit aLer hospital discharge for follow-up.  Saraogi 2016  (n = 43)
also considered both corticosteroids and IVIG, comparing IVIG
versus IVIG plus corticosteroids versus supportive care alone;
dosages and duration were not available.  Kakourou 1997  (n =
16) compared corticosteroids to supportive care alone, with the
dose of methylprednisolone described as a bolus infusion of 4
mg/kg/day for two more days aLer fever had subsided and no
new lesions had developed. Details on supportive care measures
for Kakourou 1997 included topical saline compresses and sprays,
petroleum jelly, bathing, topical lidocaine gel to the oral mucosa,
and topical antibiotics and artificial tears to the eyes. Finally, Wang
2018 (n = 91) compared etanercept to corticosteroids. Etanercept
was dosed at 25 mg (50 mg if weight > 65 kg) subcutaneously twice
weekly "until skin lesions healed", whilst IV prednisolone 1 to 1.5
mg/kg/day was given "until skin lesions healed". Participants in
the Wang 2018 study were followed until three weeks post-hospital
discharge.
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Etanercept

Wang 2018 (n = 91) evaluated a comparison including etanercept for
treatment of SJS/TEN (see details above under 'Corticosteroids').

IVIG

Two studies, Jagadeesan 2013 and Saraogi 2016, evaluated IVIG as
a comparator (see details above under 'Corticosteroids').

Other interventions

We identified three studies matching our inclusion criteria but not
our prespecified systemic interventions of interest. No summary
of findings tables were constructed for these comparisons, but
the interventions are described here. In  Han 2017  (n = 28),
plasmapheresis was compared to non-plasmapheresis treatments
including IVIG or corticosteroids, or both. Plasmapheresis was
dosed as a one-time dose of 1000 mL of Ringer-Locke and 2000 to
3000 mL of plasma at a rate of 1000 mL an hour. No details on the
dosages of IVIG or corticosteroids were provided.

In  Paquet 2014  (n = 10), infliximab combined with IV N-
acetylcysteine was compared to IV N-acetylcysteine alone.
Infliximab was given at 5 mg/kg intravenously over a two-hour
period. N-acetylcysteine was diluted in 5% glucose solution and
given intravenously over a 20-hour period (150 mg/kg in 250 mL
of solution during the first hour, followed by 150 mg/kg in 500 mL
during a 4-hour period, and finally 150 mg/kg in 1000 mL for 15
hours).

Finally, in Wolkenstein 1998 (n = 22), thalidomide (200 mg by mouth
twice a day for 5 days) was compared to placebo given at the same
frequency and duration. Participants were followed for up to seven
days aLer treatment.

Outcomes

The two primary outcomes of this review were disease-specific
mortality and adverse events leading to discontinuation. No
disease-specific mortality data were reported for  Han 2017,
and it was not possible to extract the supplied mortality data
in Saraogi 2016 for analysis; however, all other studies reported this
outcome. Also, no studies reported on  adverse eHects leading to
discontinuation of therapy.

Reporting on secondary outcomes was inconsistent, with only two
studies providing data on time to complete re-epithelialisation
(Jagadeesan 2013; Wang 2018). Two studies reported total
hospital length of stay (Han 2017; Jagadeesan 2013). Jagadeesan
2013  reported on illness sequelae.  Jagadeesan 2013  and  Wang
2018 reported on other adverse events.

Two studies reported participant follow-up aLer hospital discharge,
one at three  weeks,  Wang 2018,  and the other at six  months
(Jagadeesan 2013). Timing of outcome assessment was not
reported.

No studies measured ICU length of stay.

Funding sources

Four studies reported funding sources, which included a research
grant from the Instituto de Salud Carlos III–Ministerio de Economía,

Industria y Competitividad (Gonzalez-Herrada 2017), the Scientific
Fund for the Young Talent of Shaanxi Province (Han 2017), a grant
from Fonds d'Investissement de la Recherche Scientifique of the
University Hospital of Liege (Paquet 2014), and  grants from the
National Science Council of Taiwan and  Ministry of Health and
Welfare of Taiwan (Wang 2018). In one study (Paquet 2014), free
samples of the study drug (infliximab) were provided by industry.

Excluded studies

We excluded 45  studies (see  Characteristics of excluded
studies). We excluded 44 of these due to wrong study design. We
excluded one prospective study comparing IVIG to supportive care
(Firoz 2012). The Journal of the American Academy of Dermatology
published an erratum stating that institutional review board
approval was not obtained as stated in the paper (Firoz 2012).
An expression of concern was also published that reported of a
significant discrepancy between the number of patients recorded
in the hospital database as having SJS/TEN and those reported in
the paper. Furthermore, the original paper states that all diagnoses
were biopsy-confirmed, but only 75% of patients are recorded in
the hospital database as having a confirmatory biopsy (Firoz 2012).
Based on this information, we decided to exclude this study.

We also excluded 43 other studies aLer full-text examination
as our exclusion criteria developed (we restricted the review
to only RCTs and prospective comparative studies, and
excluded cross-over trials). These studies can be viewed
in a citation list at file repository https://osf.io/gth7c/?
view_only=e0316ead836a436894a2e7c41346682a.

Ongoing studies

We identified a further three ongoing studies (see Characteristics
of ongoing studies). Two RCTs are comparing granulocyte colony-
stimulating factor with placebo (NCT02739295), and cyclosporin
versus etanercept versus supportive care (NCT02987257). One
prospective cohort study is evaluating cyclosporin, IVIG,
etanercept, and steroids (NCT03585946).

Studies awaiting classification

One study comparing glucocorticoid alone to glucocorticoid plus
IVIG is finished but not yet published (ChiCTR-TRC-13003550), so
is awaiting classification (see  Characteristics of studies awaiting
classification).

Risk of bias in included studies

Randomised controlled trials 

We assessed three RCTs,  Paquet 2014; Wang 2018;
Wolkenstein  1998, for risk of bias using Cochrane’s RoB 2 tool
(Higgins 2021b; Sterne 2019). See the risk of bias summary (Figure
3) and the risk of bias in each study for each domain for the
outcome of mortality (Figure 4). Please also see the interactive RoB
2 tables for each analysis (Risk of bias table for Analysis 3.1; Risk
of bias table for Analysis 5.1; Risk of bias table for Analysis 6.1).
Detailed assessment notes and responses to the signal questions
are available here.
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Figure 3.   RoB 2 summary.

 
 

Figure 4.   Risk of bias judgements for RCTs using the RoB 2 tool. Outcome: SJS/TEN-specific mortality. Follow-up:
end of study.

 
For disease-specific mortality, risk of bias was low in all domains
and overall for  Wolkenstein  1998. However, we  assessed  Paquet
2014  as at high risk of bias related to the randomisation
process, and some concerns due to deviations from the intended
interventions and selection of the reported result, therefore the
risk of bias overall for this outcome was high. We assessed Wang
2018  as some concerns related to the selection of the reported
result; overall the risk of bias was some concerns.

Non-randomised trials

Prospective observational controlled studies 

We assessed five prospective observational controlled
studies, Azfar 2010; Gonzalez-Herrada 2017; Han 2017; Jagadeesan

2013; Kakourou 1997, for risk of bias using the ROBINS-I tool as
developed by members of the Cochrane Non-Randomized Studies
for Interventions Methods Group (Sterne 2016). For individual
assessments of each study, see Table 4 and Figure 5 for the outcome
disease-specific mortality; Table 5 and Figure 6 for days to full skin
healing; and  Table 6  and  Figure 7  for hospital length of stay.  We
assessed all outcome results as overall serious risk bias. The major
concerns were confounding not having been addressed and bias in
the classification of interventions. Saraogi 2016 did not contribute
to any of the outcomes, so we were not able to assess risk of bias
using ROBINS-I.

 

Systemic interventions for treatment of Stevens-Johnson syndrome (SJS), toxic epidermal necrolysis (TEN), and SJS/TEN overlap
syndrome (Review)

Copyright © 2022 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

29



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

Figure 5.   Risk of bias judgements for observational studies using the ROBINS-I tool. Outcome: SJS/TEN-specific
mortality. Follow-up: end of study. 

 
 

Figure 6.   Risk of bias judgements for observational studies using the ROBINS-I tool. Outcome: time to complete re-
epithelialisation. Follow-up: end of study. 
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Figure 7.   Risk of bias judgements for observational studies using the ROBINS-I tool. Outcome: total hospital length
of stay. Follow-up: end of study. 

 

E:ects of interventions

See: Summary of findings 1 Corticosteroids compared to
no corticosteroids; Summary of findings 2 Intravenous
immunoglobulin (IVIG) compared to no IVIG; Summary of
findings 3 Etanercept compared to no etanercept; Summary of
findings 4 Cyclosporin  compared to no cyclosporin; Summary
of findings 5 Intravenous immunoglobulin (IVIG) compared to
corticosteroids; Summary of findings 6 Etanercept compared to
corticosteroids; Summary of findings 7 Cyclosporin compared
to corticosteroids; Summary of findings 8 Etanercept compared
to intravenous immunoglobulin (IVIG); Summary of findings
9 Cyclosporin  compared to intravenous immunoglobulin (IVIG);
Summary of findings 10 Etanercept compared to cyclosporin

There were available data for only seven comparisons, details of
which are described below.

• Corticosteroids versus no corticosteroids

• IVIG versus no IVIG

• Etanercept versus corticosteroids

• Cyclosporin versus IVIG

• N-acetylcysteine and infliximab versus infliximab alone

• Thalidomide versus placebo

• Plasmapheresis versus other treatments

It was not possible to pool studies for any of the comparisons, which
precluded subgroup or sensitivity analyses.

Corticosteroids versus no corticosteroids 

The evidence is very uncertain regarding the eHect of
corticosteroids on disease-specific mortality compared to
supportive care.  One prospective study with 16 participants
reported zero events (Kakourou 1997). Evidence from a second
prospective study with 40 participants resulted in a risk ratio (RR)

of 2.55 (95% confidence interval (CI) 0.72 to 9.03; very low-certainty
evidence;  Analysis 1.1;  Fisher's exact test P = 0.25) (Azfar 2010).
There were 141 more deaths out of a thousand with corticosteroids
compared to supportive care (95% CI 26 fewer deaths to 730 more).
In Azfar 2010, data for mortality were available separately for SJS
(RR 3.83, 95% CI 0.67 to 21.88) and TEN (RR 1.71, 95% CI 0.26 to
11.47) respectively, but a formal subgroup analysis was not possible
due to the small numbers of participants. See Analysis 1.1. 

Data were not available for ICU length of stay, total hospital length
of stay, time to complete re-epithelialisation, withdrawal due to
adverse events, or other adverse events.

See Summary of findings 1.

IVIG versus no IVIG

The evidence is very uncertain regarding the eHect of IVIG
(plus corticosteroids) compared to no IVIG (corticosteroids
alone) on disease-specific mortality  (RR 0.33, 95% CI 0.04 to
2.91; 1 observational study; 36 participants; very low-certainty
evidence;  Analysis 2.1; Fisher's exact test P = 0.60). There were
11.2% fewer deaths with IVIG plus corticosteroids compared to
corticosteroids alone (95% CI 16%  fewer to 31.8% more). There
was a 67% lower risk of mortality with IVIG plus corticosteroids
compared to corticosteroids alone (Jagadeesan 2013).

The evidence is very uncertain regarding the eHect of IVIG
plus corticosteroids compared to corticosteroids alone for the
following outcomes: time to complete re-epithelialisation (days
to full skin healing, mean diHerence (MD) −2.93, 95% CI −4.40 to
−1.46;  1 observational study; 36 participants; very low-certainty
evidence; Analysis 2.2) and total hospital length of stay (days, MD
−2.00, 95% CI −5.81 to 1.81; 1 observational study; 36 participants;
very low-certainty evidence; Analysis 2.3) (Jagadeesan 2013). This
study qualitatively reports the outcome illness sequelae, but does
not state in which treatment group the complications occurred.
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This study also qualitatively reports other adverse events, but does
not state in which treatment group the complications occurred.
The authors note that bacterial infections was the most common
complication encountered overall.

Data were not available for ICU length of stay or withdrawal due to
adverse events.

Saraogi 2016  had three participants on IVIG plus corticosteroids
and 10 participants on intravenous corticosteroids. This study also
included participants on IVIG alone and supportive care alone.
Although this study provided mortality data, it was not possible to
extract the data for this analysis.

See Summary of findings 2.

Etanercept versus no etanercept

No trials were identified for this comparison. See  Summary of
findings 3.

Cyclosporin versus no cyclosporin

No trials were identified for this comparison. See  Summary of
findings 4.

IVIG versus corticosteroids

No trials were identified for this comparison. See  Summary of
findings 5.

Etanercept versus corticosteroids

Etanercept may reduce disease-specific mortality compared to
corticosteroids (RR 0.51, 95% CI 0.16 to 1.63; 1 RCT; 91 participants;
low-certainty evidence; Analysis 3.1). There were 8% fewer deaths
with etanercept compared to corticosteroids (95% CI 13.7% fewer
to 10.3% more). There was a 49% lower risk of mortality with
etanercept compared to corticosteroids (Wang 2018).

We assessed the overall risk of bias for this result as some concerns
due to concerns about bias in selection of the reported result,
as mortality was not specified as an outcome in the trial registry
record.

Wang 2018  reported that 5 of 48 participants in the etanercept
group experienced serious adverse events (sepsis, respiratory
failure, and bipolar disorder), and 9 of 43 participants in
the corticosteroids group (sepsis, respiratory failure, upper
gastrointestinal haemorrhage, stridor and vocal cord palsy). It is
unclear from the trial report if any of these adverse events led
to discontinuation of treatment. The authors also report that in
participants with 10% or greater BSA detachment, the time to
complete skin healing was significantly shorter in the etanercept-
treated group compared to the corticosteroid-treated group (P =
0.010, by Kaplan-Meier analysis), with the median time to skin
healing 14 and 19 days, respectively.

Data were not available for ICU length of stay, time to complete re-
epithelialisation, or total hospital length of stay.

See Summary of findings 6.

Cyclosporin versus corticosteroids

No trials were identified for this comparison. See  Summary of
findings 7.

Etanercept versus IVIG

No trials were identified for this comparison. See  Summary of
findings 8.

Cyclosporin versus IVIG

One cohort study with 22 prospective patients provided data for
this comparison on the following prespecified outcome: disease-
specific mortality (RR 0.13, 95% CI 0.02 to 0.98; Analysis 4.1; Fisher's
exact test P = 0.046) (Gonzalez-Herrada  2017).  There were 43%
fewer deaths with cyclosporin compared to other treatments (95%
CI 2.0% to 85.5% fewer).

Data were not available for ICU length of stay, total hospital length
of stay, time to complete re-epithelialisation, withdrawal due to
adverse events, or other adverse events. We assessed risk of bias as
some concerns due to potential confounding eHects and selection
bias.

See Summary of findings 9.

Etanercept versus cyclosporin

No trials were identified for this comparison. See  Summary of
findings 10.

N-acetylcysteine and infliximab versus infliximab alone

One small RCT with 10 participants provided data for this
comparison on the following prespecified outcome: disease-
specific mortality (RR 2.00, 95% CI 0.26 to 15.62;  Analysis 5.1;
Fisher's exact test P = 1.00) (Paquet 2014). Characterisation of
participant deaths included events up to 10 days aLer initiation of
therapy. Otherwise, time to follow-up was not reported. The overall
risk of bias for this result was high due to concerns about bias
arising from the randomisation process.

Data were not available for ICU length of stay, total hospital length
of stay, time to complete re-epithelialisation, withdrawal due to
adverse events, or other adverse events.

Thalidomide versus placebo

One RCT provided data for this comparison on the following
prespecified outcome: disease-specific mortality (RR 2.78, 95%
CI 1.04 to 7.40;  Analysis 6.1; Fisher's exact test P = 0.027)
(Wolkenstein 1998). Participants were followed for up to seven days
aLer treatment or death if it occurred sooner. The overall risk of bias
for this result was low.

Data were not available for ICU length of stay, total hospital length
of stay, time to complete re-epithelialisation, withdrawal due to
adverse events, or other adverse events.

Plasmapheresis versus other treatments

One prospective study with 28 participants provided data for this
comparison on the following prespecified outcome: total hospital
length of stay (days, MD −7.37, 95% CI −16.09 to 1.35; Analysis 7.1)
(Han 2017). Participants were followed from admission to hospital
discharge.

Data were not available for disease-specific mortality, ICU length
of stay, time to complete re-epithelialisation, withdrawal due to
adverse events, or other adverse events.
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D I S C U S S I O N

Summary of main results

We included nine studies with a total of 308 participants, including
adults and children, from seven countries. We included two of these
studies in the quantitative meta-analysis.

We included three  RCTs and six  prospective, controlled
observational studies. Only one of the randomised trials  was
considered as at low risk of bias overall (Wolkenstein  1998). Of
the other two, one was judged at high risk of bias overall due to
bias arising from the randomisation process and some concerns
due to deviations from the intended interventions and selection of
the reported result (Paquet 2014). For the other RCT, we made a
risk of bias assessment of some concerns due to selection of the
reported result (Wang 2018). All risk of bias assessments for the
RCTs related to the outcome disease-specific mortality. For the five
observational studies included in the analysis, all outcome results
(i.e. disease-specific mortality, days to full skin healing, and length
of hospital  stay) were considered at overall serious risk bias; the
major concerns were not addressing confounding and bias in the
classification of interventions.

We found very low-certainty evidence for the outcome
of mortality  in the following comparisons: corticosteroids
versus no corticosteroids (two observational studies, 56
participants,  Summary of findings 1); IVIG versus no IVIG
(one observational study, 36 participants,  Summary of findings
2); and cyclosporin versus IVIG  (one observational study, 22
participants, Summary of findings 9). Hence, we are uncertain of the
eHect of these treatment comparisons.

For the comparison of IVIG versus no IVIG, we found only very
low-certainty evidence for the  secondary outcomes reduction
in time to complete re-epithelialisation and  reduction in
total hospital length of stay (one observational study, 36
participants,  Summary of findings 2), therefore we are uncertain
of their eHects.  These outcomes were not measured for the
comparisons of  corticosteroids versus no corticosteroids  and
cyclosporin versus IVIG.

Based on one study with 91 participants, etanercept may decrease
mortality  when compared to corticosteroids; however, the 95%
CI was wide and included null (low-certainty evidence). Serious
adverse events, such as sepsis and respiratory failure, were
reported in both groups, but it was not clear if they led to
discontinuation of treatment  (Summary of findings 6). No other
key treatment comparison measured adverse eHects leading
to discontinuation of SJS/TEN therapy.  Time to complete re-
epithelialisation and length of hospital stay were not reported.

We did not find any studies addressing our most important
comparisons:  cyclosporin versus corticosteroids (Summary of
findings 7), etanercept versus IVIG (Summary of findings 8),
cyclosporin versus IVIG (Summary of findings 9), or etanercept
versus cyclosporin (Summary of findings 10).

No studies measured ICU length of stay.

Overall completeness and applicability of evidence

The nine studies included in this review were conducted in a
diverse variety of settings, including India, Taiwan, Europe, and

China. No studies based in other countries met the inclusion
criteria.  Study locations included inpatient dermatology wards,
an ICU, and burns units, which represent the typical setting
where such patients would be treated. We found no studies of our
prespecified comparisons between systemic therapies of interest
including cyclosporin, etanercept, and IVIG, nor for cyclosporin
versus corticosteroids. Comparisons between the above systemic
agents  versus  corticosteroids or supportive care were more
commonly represented in our included studies; however, the way
in which data were presented and analysed  made comparisons
unfeasible. The included studies were not able to fully address the
objective of this review to assess the eHects of all systemic therapies
for the treatment of SJS, TEN, and SJS/TEN overlap syndrome.
None of the interventions was very well assessed: corticosteroids
versus supportive care was the only comparison assessed by more
than one study.

Only two studies included paediatric participants, and we were
unable to perform subgroup analyses  of mortality between
paediatric and adult participants in this review. The participants
in four studies had a mean age under 40 years, and the other two
studies that reported participant mean age had means of 49 and 56
years. A skew towards adult age is expected, as this represents an
increasing use of drugs associated with SJS-TEN in the population
overall. Separate data were not provided for elderly adults.

Seven studies reported extractable mortality data but with very
limited data on other outcomes or adverse events. Only two studies
reported on adverse events, and no studies reported our primary
outcome of adverse events leading to discontinuation of SJS/TEN
therapy. None of the studies reported on length of stay in ICU
or illness sequelae, although one study reported overall illness
sequelae for all participants. Three studies reported on time to re-
epithelialisation, and two on length of stay in hospital.

Reporting of the key prognostic characteristics of the included
participants was, in general, poor. Specifically, SCORTEN was not
consistently reported between studies, which has implications for
predicting mortality. For example, a SCORTEN of 0 to 1 is associated
with a predicted mortality rate of 3.2%, whereas scores of ≥ 5 are
associated with a predicted mortality rate of 90% (Bastuji-Garin
2000). Other reporting of severity, such as BSA aHected, was only
available for three studies, with means ranging from 44% to 51%.
One study simply reported that 61.5% of the participants had more
than 10% of BSA. Reporting of age or sex was done at baseline for
most studies, but not always addressed in the analysis. Only two
studies reported baseline comorbidities.

Due to the paucity of data, it was not possible to perform any of the
following planned subgroup analyses: disease severity (SCORTEN ≥
3), BSA (≥ 30%), advanced age (≥ 75 years), and co-interventions.

We identified three ongoing randomised trials, and one completed
study awaiting assessment.

Quality of the evidence

We did not find any studies addressing the main comparisons of
interest. Of the comparisons for which data were available, the
studies were generally small and at high risk of bias. Most of the
evidence was from observational studies, and there were concerns
regarding selection bias and lack of controlling for confounders.
Data were generally sparse, and in most cases, mortality was the
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only outcome properly reported. We assessed the evidence for
all outcome results, apart  from one, to be of very low certainty,
mainly due to imprecision (small studies and wide confidence
intervals).  Hence, we are uncertain about the results for these
comparisons. The comparison of etanercept versus corticosteroids
(Summary of findings 6)  was based on one RCT and was judged
to be low certainty of evidence for mortality. We downgraded the
evidence  twice due to imprecision, firstly for being based on a
small study with few participants, and secondly for having a wide
confidence interval that included important benefits and increased
risk of harms. Despite the study being unblinded, we decided not
to downgrade further, as we considered it unlikely to influence an
objective measure such as mortality. We did not downgrade any
results for heterogeneity, indirectness, or publication bias.

Potential biases in the review process

During the process of the review, we made several decisions
that could aHect the results. First, we decided to further restrict
our inclusion criteria to only RCTs and prospective, comparative
studies. This decision limited the number of participants  that
could be included from  the  Gonzalez-Herrada  2017  study. They
conducted a retrospective-prospective study, taking advantage of
the two units that covered most patients from Madrid. Each of these
centres/units had its own protocol for managing patients with SJS/
TEN. Although this could be considered a natural experiment closer
to an RCT, our decision to only consider prospective data limited
the number of participants that we were able to include from
this study significantly. Second, we originally planned to limit the
inclusion of non-randomised studies to those that adjusted for all
our prespecified confounders. This decision would have excluded
all the currently included observational studies, thus we decided it
could be more informative to flag the risk of bias and include the
studies instead.

We did not find any studies addressing our main comparisons of
interest. We therefore created empty summary of findings tables for
them, and added four other comparisons as summary of findings
based on the availability of data.

Agreements and disagreements with other studies or
reviews

Due to the sparsity of prospective studies on SJS/TEN, we have
looked for diHerent strategies to provide an evidence base for
clinicians.

A previous Cochrane Review focused on TEN identified only one
RCT, which found a higher mortality on TEN with thalidomide
compared to placebo (Majumdar 2002). This RCT is also included in
our review.

A review from Australia focused on studies performed in burns
centres (Mahar 2014). They identified 20 studies, but focused on
describing the diHerent management strategies without evaluating
diHerent approaches.

Law 2015  looked for experimental and observational studies
assessing the role of corticosteroids on the management of
SJS/TEN. They included six observational, retrospective studies.
Only one of them showed a positive eHect of corticosteroids on
mortality.

Barron 2015  addressed the eHect of IVIG in 13 studies, 8 with a
control group, although most of them retrospective. The focus of
the study was to establish whether IVIG improved standardised
mortality rate. They claimed the meta-regression showed a
decrease of mortality with an increase of dose.

Zimmermann 2017  did an exhaustive literature search of SJS/
TEN studies up to 2012 evaluating mortality. They found only one
RCT (the same one as  Majumdar 2002) and 157 non-randomised
studies, of which 96 were included in their analysis. They identified
corticosteroids and cyclosporin as the most promising systemic
immunomodulating therapies for SJS/TEN.

A systematic review that focused on treatment of SJS/TEN in
the paediatric population summarised treatment outcomes with
biologics (infliximab or etanercept) in case series in 12 patients from
10 identified studies (Sachdeva 2021). The review did not provide
an eHect estimator for treatment with biologics.

Tsai 2021  performed a systematic review and network meta-
analysis focused on mortality rates and SCORTEN-based
standardised mortality ratio including 67 studies and 2079
participants. They included 10 diHerent treatments, none of
which was found to be superior to supportive care. As in our
review, thalidomide was associated with a higher mortality rate.
When using SCORTEN-based standardised mortality ratio, the
combination of corticosteroids and IVIG was the only treatment to
show statistically significant survival benefits. It should be noted
that the Tsai 2021 authors had an unequal allocation of the groups
in their network meta-analysis, which they did not adjust for in their
results or conclusions.

All reviews agreed on the need for prospective RCTs to provide
reliable answers to the eHects of interventions.

A U T H O R S '   C O N C L U S I O N S

Implications for practice

We did not find any studies addressing our most
important comparisons: etanercept versus cyclosporin, etanercept
versus intravenous immunoglobulin (IVIG), cyclosporin versus
corticosteroids, or IVIG versus cyclosporin.

Compared to corticosteroids, etanercept  may result in a
reduction in mortality; however,  the 95% CIs are consistent
with possible benefit and possible harm (low-certainty evidence).
Although  serious adverse events, such as sepsis and respiratory
failure, were reported in both treatment groups, it was not clear
if they led to discontinuation of therapy.  Only one other study
reported on adverse events, finding that bacterial infections were
the most common complication encountered overall. The study
also qualitatively reported other adverse events, but did not
confirm in which treatment group the complications had occurred.

The evidence is very uncertain (very low-certainty evidence) for the
outcome of mortality for the comparisons corticosteroids versus no
corticosteroids, IVIG versus no IVIG, and cyclosporin versus IVIG.

The following outcomes were reported for the
comparison  IVIG  versus  no IVIG,  but very low-certainty evidence
means we are uncertain about the results:

• time to complete re-epithelialisation;
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• length of hospital stay.

This comparison did not report adverse eHects leading to
discontinuation of Stevens-Johnson syndrome/toxic epidermal
necrolysis (SJS/TEN) therapy.

The following outcomes were not reported
by the comparisons corticosteroids versus no
corticosteroids and cyclosporin versus IVIG:

• time to complete re-epithelialisation;

• length of hospital stay;

• adverse eHects leading to discontinuation of SJS/TEN therapy.

The following outcomes were not reported by the comparison
etanercept versus corticosteroids:

• time to complete re-epithelialisation;

• length of hospital stay.

None of the included studies measured intensive care unit (ICU)
length of stay.

The treatment of SJS/TEN varies widely across institutions, and
mortality remains high. Etanercept, a tumour necrosis factor-alpha
inhibitor, has emerged as a potential treatment option for people
with SJS/TEN. However, the availability and cost may limit its use
in resource-poor settings.

Implications for research

Limitations to this review include the high risk of bias, selection
bias, lack of controlling for confounders in the various studies as
well as wide confidence intervals. There is a need for randomised
studies, with more participants to reach optimal information
size. The optimal information size will depend on SCORe of Toxic
Epidermal Necrosis (SCORTEN) scores; for example, in people with
scores ≥ 5, to detect a 10% reduction in mortality with 80% power
and alpha 0.05, 398 participants would be needed. For SCORTEN
scores 0 to 1, 2872 participants would be needed to detect a 50%
reduction in mortality, with 80% power and alpha 0.05.

Given the rarity of SJS/TEN, this may be diHicult to achieve
with single-centre studies. Larger collaborative, multicentric
studies are needed to provide more definitive evidences for
the main comparisons considered in this review. In particular,
studies are needed comparing cyclosporin, etanercept, IVIG, and
corticosteroids to one another, including their eHect on mortality,
adverse eHects, length of time in an ICU, and time to re-
epithelialisation. These outcomes were inconsistently reported in
the studies included in this review. There is one ongoing study
evaluating cyclosporin versus etanercept versus best supportive
care that is adequately powered. Trials for the other comparisons
will help to provide a complete view of all treatment options.

Additionally, severity of disease is a critical factor in the prediction
of mortality in SJS/TEN. For improved comparison, consistent

reporting of validated disease severity scores, such as SCORTEN,
are needed. Implementing Core Outcome Sets, with validated
scoring systems such as SCORTEN, so that subgroup analyses can
be made, is critical for future studies of SJS/TEN. Reporting results
for age groups where the risk-benefit ratio might change (i.e. ≥ 75
years) will improve the applicability of the findings.

Finally, clinicians must rely on medical history, clinical morphology,
and histopathology, as there are no validated biomarkers to aid
in the diagnosis or prognostication of SJS/TEN. It is important
to also report baseline comorbidities of the patients included. An
adequate description of supportive care and other co-interventions
is necessary to improve the interpretability of the results in diHerent
settings.

Further research on the association of human leukocyte antigens,
cytochrome P450 isoforms, and inflammatory markers associated
with SJS/TEN is warranted.
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Characteristics of included studies [ordered by study ID]

 

Study characteristics

Methods Study Design: prospective observational comparative study

Study Duration: not reported

Number of Participants: 40

Study Dates: December 2006 to December 2009

Participants Setting: patients treated for SJS/TEN at an inpatient dermatology ward of a tertiary care hospital, Jin-
nah Hospital, Lahore, India

Inclusion Criteria: clinical diagnosis of SJS-TEN, "40 patients of both sexes and all ages, clinically diag-
nosed as having SJS or TEN, were enrolled. Their detailed history was taken and physical examination
was performed". No further details are provided.

Exclusion Criteria: none reported

Baseline Data:

Disease classification, number of participants with SJS: SJS-TEN overlap: TEN

• Intervention: 23:0:6

• Comparator: 6:0:5

Data not presented by groups:

• Mean age, years (range): 29.07 (3 to 72) overall

• Sex distribution Males:Females 16:24 overall

Data not reported:

• SCORTEN

Azfar 2010 
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• BSA at baseline

• Disease duration prior to treatment

• Baseline comorbidities

Interventions Intervention:

Corticosteroids (details on dose and duration not provided) (n = 29)

Comparator:

Supportive care (details not provided) (n = 11)

Outcomes Disease-specific mortality

Funding source Not reported

Declarations of interest Not reported

Notes  

Azfar 2010  (Continued)

 
 

Study characteristics

Methods Study Design: prospective controlled study

Study Duration: not reported

Number of Participants: 22

Study Dates: 2011 to 2015 (prospective data only)*

Participants Setting: 2 inpatient burn units in the community of Madrid, Spain

Inclusion Criteria: SJS/TEN over the age of 14; cases were validated by clinical data, photographs, and
histology by an expert committee to establish the final diagnosis

Exclusion Criteria: not reported

Baseline Data: 

Disease classification, number of participants with SJS: SJS-TEN overlap: TEN

• Intervention: not reported

• Comparator: not reported

Data not presented by groups:

• No baseline data reported*

Data not reported:

• Mean age, years

• Sex distribution

• SCORTEN

• BSA at baseline

• Disease duration prior to treatment

• Baseline comorbidities

Gonzalez-Herrada 2017 
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Interventions Intervention 

Cyclosporin (oral dosing at 3 mg/kg/day or intravenous 1 mg/kg/day until complete re-epithelialisa-
tion, then taper oH (10 mg/day reduction every 48 hours)) (n = 16)

Comparator 

IVIG (continuous infusion at a dose of 0.75 g/kg/day for 4 days (total dose = 3 g/kg) in participants with
normal renal function. A lower dose was used in participants with renal insufficiency) (n = 4)

Supportive care (n = 1)

Systemic corticosteroids (prednisone-equivalent daily doses ranging from 37.5 to 100 mg for 9 to 12
days) (n = 1)

Outcomes All-cause mortality

Expected death rate using SCORTEN

Time to stabilisation of BSA involvement

Time to re-epithelialisation start

Time to complete re-epithelialisation  

Funding source Research grant from the Instituto de Salud Carlos III–Ministerio de Economía, Industria y Competitivi-
dad (#PI12/02267), cofunded by FEDER. The Spanish Agency of Medicinal Products and Medical Devices
supports the management of the registry and database.

Declarations of interest None declared.

Notes *The published cohort of patients included both retrospectively and prospectively recruited patients.
Published data represented the entire cohort rather than each arm separately, therefore the study au-
thors kindly provided the data related to the prospective arm of the study for us to use in the quantita-
tive synthesis of this review. Only the data for the prospective arm (n = 22), which were collected from
2011 to 2015, are reported here. 

Gonzalez-Herrada 2017  (Continued)

 
 

Study characteristics

Methods Study Design: prospective comparative study

Study Duration: not reported

Number of Participants: 28

Study Dates: February 2009 to August 2016

Participants Setting: intensive care unit at a hospital in Xi'an, China

Inclusion Criteria: children and adults with TEN or SJS/TEN overlap

Exclusion Criteria: not reported 

Baseline Data:

Disease classification, number of participants with SJS: SJS-TEN overlap: TEN

• Not reported by group

Han 2017 
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Intervention

• Age, mean (range): 19 (7 to 48.5)

• Sex distribution, Males: Females, 7:6

Comparator 

• Age, mean (range): 31 (17 to 70)

• Sex distribution, Males: Females, 8:7

Data not reported by group:

• SCORTEN

• BSA at baseline

• Disease duration prior to treatment

• Baseline comorbidities

Interventions Intervention:

Plasmapheresis (one-time dose of 1000 mL of Ringer-Locke and 2000 to 3000 mL of plasma at a rate of
1000 mL an hour) (n = 13)

Comparator:

Non-plasmapheresis (details not provided) (n = 15)

Outcomes Hospital length of stay (days)

Funding source This work was supported by the Scientific Fund for the Young Talent of Shaanxi Province
(2015KJXX-06).

Declarations of interest None declared.

Notes  

Han 2017  (Continued)

 
 

Study characteristics

Methods Study Design: prospective observational comparative study

Study Duration: all participants were scheduled for follow-up visits for 6 months

Number of Participants: 36

Study Dates: February 2008 to January 2012

Participants Setting: inpatient dermatology ward at a single tertiary care hospital in India

Inclusion Criteria: diagnosis of TEN based on WHO causality definition of certain/probable drug
rash, Bastuji-Garin 1993 criteria, Tzanck smear, complete blood investigations, urine microscopy and
culture, chest x-ray, Veneral Disease Research Laboratory test, ELISA for HIV, antinuclear antibody,
blood cultures, pus cultures, and in doubtful cases, skin biopsy

Exclusion Criteria: contraindications to the use of IVIG or corticosteroids

Baseline Data:

Disease classification, number of participants with SJS: SJS-TEN overlap: TEN

Jagadeesan 2013 
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• Not reported

Overall study group:

• Age, mean (range): 37 (6 to 68)

• Sex distribution, Males: Females, 16:20

• BSA at baseline, mean: 51.16%

• Baseline comorbidities: seizure disorder and head injuries (no count), malignancy with brain metas-
tases (n = 1), astrocytoma (n = 1), HIV (n = 2)

Intervention:

• Age, mean (+/− SD): 35.44 (17.74)

• BSA at baseline, mean (+/− SD): 52.83 (11.61)%

• Sex distribution, Males: Females, 8:10

• SCORTEN, mean (range): 3 (2 to 3)

• Disease duration prior to treatment, mean (+/− SD): 4.89 (2.32) days

Comparator:

• Age, mean (+/− SD): 38.56 (17.56)

• BSA at baseline, mean (+/− SD): 49.50 (14.05)%

• Sex distribution, Males: Females, 8:10

• SCORTEN, mean (range): 2.5 (2 to 3)

• Disease duration prior to treatment, mean (+/− SD): 5.39 (4.35) days

Interventions Intervention:

Low-dose IVIG (GAMMA I.V., Bharat Serumes and Vaccines Limited) 0.2 to 0.5 g/kg cumulative dose di-
vided over 3 days, and dexamethasone 0.1 to 0.3 mg/kg/d intravenous rapidly tapered within 1 to 2
weeks according to response (n = 18)

Comparator:

Dexamethasone 0.1 to 0.3 mg/kg/d intravenous rapidly tapered within 1 to 2 weeks according to re-
sponse (n = 18)

Supportive Care Measures (for all):

"Patients in both groups were given intensive supportive treatment along with prompt and meticulous
ophthalmic care and care of oral and genital mucosa"

Outcomes Disease-specific mortality

Adverse events leading to discontinuation of therapy

Other adverse events

Mean days to full skin healing

Mean length of hospital stay, days

Illness sequelae (not reported by study arm)

Funding source None reported.

Declarations of interest None declared.

Notes  

Jagadeesan 2013  (Continued)
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Study characteristics

Methods Study Design: prospective comparative study

Study Duration: not reported

Number of Participants: 16

Study Dates: 1989 to 1994

Participants Setting: inpatient paediatric unit in Athens, Greece 

Inclusion Criteria: children admitted to the department within 3 days from onset of rash who had a di-
agnosis of EMM based on the following criteria: 

• an erythematous papulovesicular or bullous skin eruption with at least 1 target lesion;

• ulcerative lesions involving at least 2 mucosal surfaces.

Exclusion Criteria: not reported

Baseline Data:

Disease classification, number of participants with SJS: SJS-TEN overlap: TEN

• All classified as EMM

Intervention:

• Mean age, years (range): 6 (+/− 4)

• Sex distribution, Males: Females, 7:3

Comparator: 

• Mean age, years (range): 6.6 (+/− 5.2)

• Sex distribution, Males: Females, 3:3

Data not reported:

• SCORTEN

• BSA at baseline

• Disease duration prior to treatment

• Baseline comorbidities

Interventions Intervention: 

Corticosteroids (bolus infusion of methylprednisolone (4 mg/kg/day) for 2 more days after the fever
had subsided and no new lesions had developed) (n = 10)

Comparator: 

Supportive care only (n = 6)

Outcomes Mortality

Funding source None reported.

Declarations of interest None declared.

Notes  

Kakourou 1997 
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Study characteristics

Methods Study Design: open-label randomised controlled trial

Study Duration: not reported: "assessments were performed 48h after treatment initiation"; the au-
thors did not comment on follow-up/assessments past 48 h, but characterisation of participant deaths
included events up to 10 days after initiation of therapy

Number of Participants Randomised: 10

Study Dates: not reported

Participants Setting: inpatient burn units of 2 tertiary care hospitals, University Hospital of Liege and Military Hospi-
tal of Brussels in Belgium 

Inclusion Criteria: diagnosis of TEN based on Bastuji-Garin 1993 criteria and skin biopsy

Exclusion Criteria: none reported

Baseline Data:

Overall:

• Age, mean: 49 years

• BSA at baseline, mean: 44.5%

• Sex distribution, Males: Females, 2:8

• Illness auxiliary score, mean: 1.8

• Disease duration prior to treatment, mean: 7.2 days

Intervention:

• Age, mean (range): 57.2 (23 to 88)

• BSA at baseline, mean (range): 41 (15 to 60)%

• Sex distribution, Males: Females, 2:3

• Illness auxiliary score, mean (range): 1.8 (0 to 3)

• Disease duration prior to treatment, mean (range): 6.6 (2 to 13) days

Comparator:

• Age, mean (range): 42.4 (26 to 57)

• BSA at baseline, mean (range): 48 (30 to 70)%

• Sex distribution, Males: Females, 0:5

• Illness auxiliary score, mean (range): 1.8 (1 to 3)

• Disease duration prior to treatment, mean (range): 7.8 (3 to 14) days

Data not reported:

• SCORTEN

• Baseline comorbidities

• Ethnicity

Interventions Intervention:

N-acetylcysteine (Lysomucil, Zambone) diluted in 5% glucose solution intravenous over 20-hour period
(150 mg/kg in 250 mL of solution during the first hour, followed by 150 mg/kg in 500 mL during a 4-hour
period, and finally 150 mg/kg in 1000 mL for 15 h) and infliximab (Remicade, MSD) 5 mg/kg intravenous
over 2-hour period (n = 5)

Comparator:

Paquet 2014 
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N-acetylcysteine (Lysomucil, Zambone) diluted in 5% glucose solution intravenous over 20-hour period
(150 mg/kg in 250 mL of solution during the first hour, followed by 150 mg/kg in 500 mL during a 4-hour
period, and finally 150 mg/kg in 1000 mL for 15 h) (n = 5)

Supportive Care Measures (for all):

"Each patient was placed on fluidized beds and benefited from supportive and antiseptic care mea-
sures including daily baths"

Outcomes Disease-specific mortality

Funding source Grant from Fonds d'Investissement de la Recherche Scientifique of the University Hospital of Liege

MSD pharmaceutical company provided free samples of infliximab.

Declarations of interest The authors declared no conflicts of interest directly relevant to the content of the trial.

Notes  

Paquet 2014  (Continued)

 
 

Study characteristics

Methods Study Design: prospective observational study

Study Duration: not reported 

Number of Participants: 43

Study Dates: 16 months (dates not reported)

Participants Setting: inpatient unit not otherwise specified 

Inclusion Criteria: not reported

Exclusion Criteria: not reported

Baseline Data:

Disease classification, number of participants with SJS: SJS-TEN overlap: TEN

• Overall: 21:11:11

Data not reported:

• Mean age

• Sex distribution

• SCORTEN

• BSA at baseline

• Disease duration prior to treatment

• Baseline comorbidities

Interventions Intervention

Intravenous corticosteroids (dose/duration not reported) (n = 10)

IVIG (dose/duration not reported) (n = 5)

Combination of intravenous corticosteroids and IVIG (dose/duration not reported) (n = 3)

Saraogi 2016 
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Comparator

Supportive care (n = 25)

Outcomes Arrest of disease progression 

Time to complete re-epithelialisation 

Mortality

Funding source Not reported

Declarations of interest Not reported

Notes We contacted the study authors 3 times via e-mail to request further data; however, no response was
received.

Saraogi 2016  (Continued)

 
 

Study characteristics

Methods Study Design: open-label randomised controlled trial

Study Duration: participants were followed for an additional 3 weeks after hospital discharge

Number of Participants Randomised: 91

Study Dates: 2009 to 2015

Participants Setting: the study was undertaken at Chuang Gung Memorial Hospital, the largest medical health sys-
tem in Taiwan, which receives SJS-TEN referral cases from other hospitals in northern Taiwan.

Inclusion Criteria: patients over 4 years of age diagnosed with "probable" or "definite" SJS-TEN using
the Registry of Severe Cutaneous Adverse Reactions (RegiSCAR) phenotypic criteria, and for most pa-
tients histopathological analysis including direct immunofluorescence and blister granulysin levels. All
patients were also "assessed and diagnosed by at least two experienced dermatologists".

Exclusion Criteria: (a) pregnant or breastfeeding women; (b) patients with a previous allergy to any
TNF-α biological product; (c) patients with active or latent tuberculosis confirmed by chest x-ray; (d)
patients with severe, active infection and septicaemia; (e) carriers of active hepatitis B or C; (f) suspect-
ed carriers of HIV with a CD4+ T cell count below 200; and (g) patients with poor compliance or safety
concerns, as judged by an investigator

Baseline Data:

Overall study group:

• Age, mean (+/− SD): 56.09 (20.81)

• BSA at baseline: 61.5% were > 10% BSA (mean not reported)

• Sex distribution, Males: Females, 40:51

• SCORTEN, mean: 1.90

• Baseline comorbidities, cancer (n = 13)

Intervention:

• Age, mean (+/− SD): 52.73 (16.78)

• BSA at baseline: 62.5% were > 10% BSA (mean not reported)

• Sex distribution, Males: Females, 20:28

• Baseline comorbidities, cancer (n = 7)

Wang 2018 
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• SCORTEN, mean (+/− SD): 1.85 (1.29)

Comparator:

• Age, mean (+/− SD): 59.84 (24.20)

• BSA at baseline: 60.5% were > 10% BSA (mean not reported)

• Sex distribution, Males: Females, 20:23

• Baseline comorbidities, cancer (n = 6)

• SCORTEN, mean (+/− SD): 1.95 (1.36)

Data not reported:

• Ethnicity

• Disease duration prior to start of therapy

Interventions Intervention:

Etanercept 25 mg (50 mg if weight > 65 kg) subcutaneous twice weekly "until skin lesions healed" (n =
48)

Comparator:

Prednisolone 1 to 1.5 mg/kg/day intravenous "until skin lesions healed" (n = 43)

Supportive Care Measures (for all):

No details provided.

Outcomes Disease-specific mortality

Other adverse events

Days to full skin healing, median (mean and SD not provided)

Funding source This work was supported by grants from the National Science Council of Taiwan (MOST101-2320-
B-010-072-MY3, MOST101-2321-B-010-027,
MOST101-2628-B-182-001-MY3, MOST101-2321-B-182-008, MOST102-2314-B-010-014-MY3,
MOST102-2321-B-182-006, and MOST103-2321-B-182-001); the CGMH (BMRPG-290011, OMRPG-2C0011,
OMRPG-2C0021, CMRPG-290051-3, CMRPG-3D0351-2, CMRPG-3D0361-2, CORPG3F0041-2, and
CLRPG-2E0051); and the Ministry of Health and Welfare of Taiwan (DOHW103-TDU-B-212-113003, DO-
HW104-TDU-B-212-113003, and DOHW105-TDU-B-212-113003).

Declarations of interest The authors declare that they have no conflicts of interest.

Notes  
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Study characteristics

Methods Study Design: double-blind randomised controlled trial

Study Duration: participants were followed for up to 7 days after treatment (or death if it occurred
sooner)

Number of Participants Randomised: 22

Study Dates: May 1995 to September 1996

Wolkenstein 1998 
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Participants Setting: patients with TEN treated at 9 centres in France "representing recruitment of about half the
cases of TEN in France"

Inclusion Criteria: patients over 18 years of age with epidermal detachment of greater than 10% BSA,
with disease evolution of less than 4 days after the first mucocutaneous symptoms at presentation,
predicted survival greater than 48 h, consistent skin biopsy (showing full-thickness detachment of epi-
dermis), exclusion of staphylococcal scalded-skin syndrome, and review of clinical photographs

Exclusion Criteria: patients with skin detachment > 90% BSA at presentation, a lack of progression of
skin detachment during the previous 48 h, and if they had already received "therapies that have been
claimed to influence TEN evolution (systemic corticosteroids, plasmapheresis, cyclosporin, cyclophos-
phamide) or other experimental drugs targeted at TNF- (such as oxpentifylline or monoclonal antibod-
ies to TNF-)". Women of child-bearing age required a negative serum pregnancy test before inclusion.

Baseline Data:

Intervention:

• Age, median (range): 53 (32 to 81)

• BSA at baseline, median (range): 43.5 (26 to 90)%

• Sex distribution, Males: Females, 6:6

• SCORTEN not reported, but Simplified Acute Physiology Score, median (range): 11.5 (6 to 9)

Comparator:

• Age, median (range): 50.5 (23 to 58)

• BSA at baseline, median (range): 30.5 (10 to 85)%

• Sex distribution, Males: Females, 4:6

• SCORTEN not reported, but Simplified Acute Physiology Score, median (range): 10.5 (6 to 17)

Data not reported:

• SCORTEN

• Baseline comorbidities

• Ethnicity

• Mean disease duration prior to treatment

Interventions Intervention:

Thalidomide 200 mg by mouth twice a day x 5 days (n = 12)

Comparator:

Placebo tablets of same frequency and duration (n = 10)

Supportive Care Measures (for all):

No details provided.

Outcomes Disease-specific mortality

Funding source None reported.

Declarations of interest None declared.

Notes  

Wolkenstein 1998  (Continued)

BSA: Body surface area; ELISA: enzyme-linked immunoassay; EMM: erythema multiforme major; IVIG: Intravenous immune globulin;
SCORTEN: Severity of illness SCORe of Toxic Epidermal Necrosis; SD: standard deviation; SJS: Stevens-Johnson Syndrome; TEN: toxic
epidermal necrolysis; TNF-α: anti–tumor necrosis alpha; WHO: World Health Organization.
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Characteristics of excluded studies [ordered by study ID]

 

Study Reason for exclusion

Auyeung 2018 Wrong study design

Campione 2003 Wrong study design

Choudhury 2008 Wrong study design

Danby 2007 Wrong study design

De Juan 2002 Wrong study design

Del 1996 Wrong study design

Dequidt 2019 Wrong study design

Dhar 1996 Wrong study design

Didona 2015 Wrong study design

Eliades 2020 Wrong study design

Feldmeyer 2011 Wrong study design

Firoz 2012 The Journal of the American Academy of Dermatology published an erratum stating that insti-
tutional review board approval was not obtained as stated in the paper. An expression of con-
cern informed that the institution reported a significant discrepancy between the number of
patients recorded in the hospital database as having SJS/TEN and those reported in the paper.
Furthermore, the original paper states that all diagnoses were biopsy-confirmed, but only 75%
of patients are recorded in the hospital database as having a confirmatory biopsy. Based on
this information, we decided to exclude the study.

Gomez-Flores 2020 Wrong study design

Halebian 1986 Wrong study design

Hertl 1993 Wrong study design

Hirahara 2013 Wrong study design

Journet 1980 Wrong study design

Kaushik 2019 Wrong study design

Khapii 1987 Wrong study design

Kim 2002 Wrong study design

Krajewski 2019 Wrong study design

Lalevee 2018 Wrong study design

Lalosevic 2015 Wrong study design
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Study Reason for exclusion

Mockenhaupt 2000 Wrong study design

Morgado-Carrasco 2019 Wrong study design

Mori 2019 Wrong study design

NCT02037347 Wrong study design

Nixon 1985 Wrong study design

Noe 2018 Wrong study design

Paquet 2006 Wrong study design

Patterson 1992 Wrong study design

Pham 2020 Wrong study design

Pisani 1981 Wrong study design

Revuz 1978 Wrong study design

Sasidharanpillai 2015 Wrong study design

Shah 2019 Wrong study design

Stella 2001 Wrong study design

Sudusinghe 2018 Wrong study design

Tao 2013 Wrong study design

Trautmann 1998 Wrong study design

Viard 1998 Wrong study design

Wolkenstein 2002 Wrong study design

Yeung 2005 Wrong study design

Zajicek 2012 Wrong study design

Zhang 2017 Wrong study design

SJS/TEN: Stevens-Johnson syndrome/toxic epidermal necrolysis
 

Characteristics of studies awaiting classification [ordered by study ID]

 

Methods Study Type: interventional study

Study Design: randomised parallel controlled trial

Participants Inclusion Criteria

ChiCTR-TRC-13003550 
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• Males and females between 18 and 65 years of age

• Diagnosed with severe drug eruption (SJS/TEN) (see "China Clinical Dermatology" on page 751)

• When the female patients of childbearing age were enrolled in the trial, their urine pregnancy test
must be negative, all patients must agree to take contraceptive measures

• Provide written informed consent and willing and able to comply with all aspects of the protocol

Exclusion Criteria

• Any systemic corticosteroids therapeutic dosage > 0.5 mg/kg/d within 1 week prior to randomi-
sation

• Suffering from severe neuropsychiatric diseases and endocrine diseases

• Associated with other cutaneous manifestations that may affect the efficacy judgements by: viral
infections, fungal infections, bacterial infections, syphilis, or tuberculosis

• Patients who are allergic to any ingredient of the drug to be studied

• Combined viral infectious liver disease, or severe heart disease, or severe hypertension, or asso-
ciated with life-threatening gastrointestinal bleeding patients

• Pregnant or lactating females

• Any other situations not suitable for this study as determined by the investigators

Age minimum: 18
Age maximum: 65
Gender: both

Interventions Glucocorticoid group: IVIG 400 mg/kg/d, for 5 days after the withdrawal

Glucocorticoid plus immunoglobulin group: IVIG 400 mg/kg/d for 5 days, then IVIG 400 mg/kg/d,
for 5 days after the withdrawal

Outcomes Primary Outcome(s)

• Reduction of glucocorticoid start time, 28 days total glucocorticoid

• Total glucocorticoid

Secondary Outcome(s)

• SCORTEN score

• Blood pressure

• Electrocardiogram

• Blood routine

• Urine routine

• Stool routine

• Blood biochemical examination

• Chest x-ray/CT

• Blood cultures and wound bacterial culture

Notes We contacted the authors three times via e-mail (twice in English on 20 May 2020 and 23 February
2021 and once in Chinese on 5 March 2021), but received no response.

ChiCTR-TRC-13003550  (Continued)

CT: computed tomography
IVIG: intravenous immunoglobulin
SCORTEN: SCORe of Toxic Epidermal Necrosis
 

Characteristics of ongoing studies [ordered by study ID]

 

Study name G-CSF in the Treatment of Toxic Epidermal Necrolysis (NeupoNET)

NCT02739295 
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Methods Allocation: randomised

Intervention Model: parallel assignment

Participants 10 participants

Inclusion Criteria

• Toxic epidermal necrolysis with SCORTEN 1 to 5 at admission

• 18 years and older

Exclusion Criteria

• Toxic epidermal necrolysis with SCORTEN 6 or 7 at admission

• Hypercoagulable state

• Cardiac or peripheral arterial disease

• Active malignancy

• Myelodysplastic syndrome or haematological malignancy

• Fructose intolerance

• Pregnancy

• Patient refusal

Interventions Experimental: G-CSF

An intravenous dose of 5 μg/kg of G-CSF (Neupogen) will be administered daily, from admission
(day 0) to day 4.

Drug: recombinant granulocyte colony-stimulating factor

Other Name: Neupogen (Amgen)

Placebo Comparator: placebo

An intravenous dose of 5 mL of sodium chloride 0.9% will be administered daily, from admission
(day 0) to day 4.

Outcomes Primary Outcome Measures

Time for complete cutaneous healing, considered as healing of 90% of the body surface area

Changes in immunohistologic typing (MAC 387, CD15, CD68, CD45Ro, fact XIIIa)

Neutrophilic count

• Time for healing [ Time Frame: from date of randomisation until the date of complete healing,
assessed up to 30 days ]

• Immunohistology: changes in immunohistologic typing (MAC 387, CD15, CD68, CD45Ro, fact XIIIa)
[ Time Frame: at admission and at day 5 ]

• Biological data: neutrophilic count [ Time Frame: every day during the 14th first days ]

Secondary Outcome Measures

WBC count

WBC formula

• Biological data: WBC count [ Time Frame: 3 months after discharge ]

• Biological data: WBC formula [ Time Frame: 3 months after discharge ]

Starting date July 2016

NCT02739295  (Continued)
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Contact information Anne-Françoise Rousseau, MD, PhD; afrousseau@chu.ulg.ac.be

ClinicalTrials.gov ID: NCT02739295

Notes Estimated Study Completion Date: July 2022

NCT02739295  (Continued)

 
 

Study name NATIENS: Optimal Management and Mechanisms of SJS/TEN (NATIENS)

Methods Allocation: randomised

Intervention Model: parallel assignment

Masking: quadruple (participant, care provider, investigator, outcomes assessor)

Participants 267 participants

18 years of age and older

Inclusion Criteria

• Adult age 18 or older with clinical evidence of ongoing disease and with 3 or more of the criteria
below, with criteria 1 being mandatory:
a. Erythematous to dusky macules that show evidence of coalescing and/or denuding skin or blis-

tering in a predominantly truncal distribution. Nikolsky sign (sloughing with direct lateral pres-
sure on non-blistered but involved skin) should be considered a supportive feature.

b. Mucous membrane involvement

c. Prodromal symptoms including fever, myalgia, and headache

d. Increasing number of lesions

e. History of a new medication

• To continue with the study, a skin biopsy obtained within 24 hours of admission demonstrating
the following pathologic criteria is required:
a. Confirmation of interface dermatitis and/or necrotic keratinocytes

b. Negative DIF for features that alter the diagnosis (autoimmune blistering disease)

Interventions Subjects will be allocated 1:1:1 to cyclosporine plus best supportive care, etanercept plus best sup-
portive care or best supportive care alone. 

Placebo Comparator:  Harmonised supportive care with placebo cyclosporin days 0 to 14 or place-
bo etanercept at days 0 and 3

Active Comparator: Cyclosporin 5 mg/kg twice a day on days 0 to 14 with harmonized supportive
care

Active Comparator: Etanercept 50 mg subcutaneous day 0 and day 3 with harmonized supportive
care 

Outcomes Primary Outcome Measures

Patients will be assessed by 2 independent raters (burn surgeons, dermatologists, wound care ex-
perts) to determine the day of full re-epithelialisation. For disagreements on the day of re-epithe-
lialisation, the case with supporting photographs will be referred to an independent adjudication
committee comprised of a minimum of 3 experts (a burn surgeon, dermatologist, wound care ex-
pert). In the instance of death will be the maximum period of re-epithelialisation (21 days + 1).

1. Time to complete re-epithelialisation [ Time Frame: up to 4 weeks ]

NCT02987257 
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Secondary Outcome Measures

Progression will be considered significant if there are any new blistering lesions or any new de-
tached or detachable skin.

Number of participants with mortality at 30 days, 3 months, and 1 year

Number of participants with actual mortality versus expected mortality for each SCORTEN risk

Time to cessation of acute ocular involvement acutely, then extent of ocular involvement at fol-
low-up will be assessed by 2 independent ophthalmology experts. Will be tracked by photography

Incidence of nosocomial infections

Duration of time in hospital

Adverse events due to assigned treatment arm

1. Time to halting of progression of SJS/TEN skin disease [ Time Frame: up to 4 weeks ]

2. Mortality [ Time Frame: up to 1 year ]

3. Mortality [ Time Frame: up to 4 weeks ]

4. Ocular involvement [ Time Frame: up to 1 year or study outcome ]

5. Infections [ Time Frame: up to 4 weeks ]

6. Hospital length of stay [ Time Frame: up to 4 weeks ]

7. Proportion of patients with adverse events due to assigned treatment arm [ Time Frame: up to
4 weeks ]

Other Outcome Measures

Featured exploratory secondary outcome measuring difference overtime within an individual as
well as differences between treatment arms at various time measurements.

C0 and C2 levels will be measured in all patients with analysis after unblinding in those randomised
to cyclosporin (n = 89). Relationship between levels and adverse drug events and treatment out-
come will be measured.

1. Granulysin, IL-15, and other cytokine measurements [ Time Frame: up to 1 year or study outcome ]

2. Cyclosporin levels [ Time Frame: up to 4 weeks ]

Starting date April 2021

Contact information Contact: Elizabeth J Phillips; elizabeth.j.phillips@vumc.org

ClinicalTrials.gov ID: NCT02987257

Notes Estimated Study Completion Date: July 2027

NCT02987257  (Continued)

 
 

Study name Outcomes in Stevens Johnsons syndrome and toxic epidermal necrolysis

Methods Observational Model: cohort

Time Perspective: prospective

Participants 750 participants

18 years of age and older  

Sampling Method: non-probability sample

NCT03585946 
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Study Population

Adults hospitalised with a diagnosis of Stevens Johnson syndrome/toxic epidermal necrolysis con-
firmed by examination of a dermatologist and/or skin biopsy plus described appropriate clinical
findings (epidermal necrosis plus 2 involved mucosal surfaces) presenting within 1 week of disease
onset

Criteria

Inclusion Criteria:

• A diagnosis of Stevens Johnson syndrome/toxic epidermal necrolysis confirmed by examination
of a dermatologist and/or skin biopsy plus described appropriate clinical findings (epidermal
necrosis plus 2 involved mucosal surfaces) presenting within 1 week of disease onset

Exclusion Criteria:

• Pregnancy

• Age < 18 years

• Decisional impairment

• Incarceration

• Onset of skin separation > 7 d

Interventions Cyclosporin

Intravenous Immunoglobulin

Etanercept

Steroids

Drug: site-specific standard-of-care comparison

Patient outcomes will be assessed and compared based on the medication they receive, which will
be assigned based on the standard of care at each enrolling site.

Outcomes Primary Outcome Measures

Per cent of deaths in each group

Days until no new lesions arise from time of initiation of therapy

Days until skin has completely healed

Time from hospital admission to discharge

1. Mortality [ Time Frame: 3 years ]

2. Time to cessation of new lesion formation [ Time Frame: 3 years ]

3. Time to re-epithelialisation [ Time Frame: 3 years ]

4. Hospital length of stay [ Time Frame: 3 years ]

Starting date 1 September 2018

Contact information Daniela Kroshinsky, Associate Professor of Dermatology, Massachusetts General Hospital

Notes Estimated Study Completion Date: 31 August 2021

NCT03585946  (Continued)

C0: conventionally measured trough level
C2: cyclosporin levels at 2 hours postdose
G-CSF: granulocyte colony-stimulating factor
IL-15: interleukin-15
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SJS/TEN: Stevens-Johnson syndrome/toxic epidermal necrolysis
WBC: white blood cell
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Cochrane Database of Systematic Reviews

Comparison 1.   Corticosteroids versus no corticosteroids

Outcome or subgroup
title

No. of studies No. of partici-
pants

Statistical method Effect size

1.1 Disease-specific mor-
tality

2 56 Risk Ratio (M-H, Fixed, 95% CI) 2.55 [0.72, 9.03]

1.1.1 SJS 2 45 Risk Ratio (M-H, Fixed, 95% CI) 3.83 [0.67, 21.88]

1.1.2 TEN 1 11 Risk Ratio (M-H, Fixed, 95% CI) 1.71 [0.26, 11.47]

 
 

Analysis 1.1.   Comparison 1: Corticosteroids versus no corticosteroids, Outcome 1: Disease-specific mortality

Study or Subgroup

1.1.1 SJS
Azfar 2010 (1)
Kakourou 1997 (1)
Subtotal (95% CI)
Total events:
Heterogeneity: Not applicable
Test for overall effect: Z = 1.51 (P = 0.13)

1.1.2 TEN
Azfar 2010 (1)
Subtotal (95% CI)
Total events:
Heterogeneity: Not applicable
Test for overall effect: Z = 0.56 (P = 0.58)

Total (95% CI)
Total events:
Heterogeneity: Chi² = 0.38, df = 1 (P = 0.54); I² = 0%
Test for overall effect: Z = 1.45 (P = 0.15)
Test for subgroup differences: Chi² = 0.37, df = 1 (P = 0.54), I² = 0%

Corticosteroids
Events

2
0

2

3

3

5

Total

6
10
16

7
7

23

No Corticosteroids
Events

2
0

2

1

1

3

Total

23
6

29

4
4

33

Weight

39.4%

39.4%

60.6%
60.6%

100.0%

Risk Ratio
M-H, Fixed, 95% CI

3.83 [0.67 , 21.88]
Not estimable

3.83 [0.67 , 21.88]

1.71 [0.26 , 11.47]
1.71 [0.26 , 11.47]

2.55 [0.72 , 9.03]

Risk Ratio
M-H, Fixed, 95% CI

0.01 0.1 1 10 100
Favours corticosteroids Favours no corticosteroids

Footnotes
(1) Time to follow up not reported.

 
 

Comparison 2.   IVIG versus no IVIG

Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

2.1 Disease-specific mortality 1   Risk Ratio (M-H, Fixed, 95% CI) Totals not selected

2.2 Days to full skin healing 1   Mean Difference (IV, Fixed, 95% CI) Totals not selected

2.3 Hospital length of stay 1   Mean Difference (IV, Fixed, 95% CI) Totals not selected
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Analysis 2.1.   Comparison 2: IVIG versus no IVIG, Outcome 1: Disease-specific mortality

Study or Subgroup

Jagadeesan 2013 (1)

IVIG + CS
Events

1

Total

18

CS alone
Events

3

Total

18

Risk Ratio
M-H, Fixed, 95% CI

0.33 [0.04 , 2.91]

Risk Ratio
M-H, Fixed, 95% CI

0.001 0.1 1 10 1000
Favors IVIG  Favors no IVIGFootnotes

(1) Time to follow up: all patients scheduled for 6 month follow up visit. 

 
 

Analysis 2.2.   Comparison 2: IVIG versus no IVIG, Outcome 2: Days to full skin healing

Study or Subgroup

Jagadeesan 2013 (1)

IVIG + corticosteroids
Mean

8

SD

2.24

Total

18

Corticosteroids
Mean

10.93

SD

2.25

Total

18

Mean Difference
IV, Fixed, 95% CI

-2.93 [-4.40 , -1.46]

Mean Difference
IV, Fixed, 95% CI

-100 -50 0 50 100
Favours IVIG Favours no IVIGFootnotes

(1) Time to follow up: all patients scheduled for 6 month follow up visit. 

 
 

Analysis 2.3.   Comparison 2: IVIG versus no IVIG, Outcome 3: Hospital length of stay

Study or Subgroup

Jagadeesan 2013 (1)

IVIG + corticosteroids
Mean

13.33

SD

5.4

Total

18

Corticosteroids
Mean

15.33

SD

6.22

Total

18

Mean Difference
IV, Fixed, 95% CI

-2.00 [-5.81 , 1.81]

Mean Difference
IV, Fixed, 95% CI

-100 -50 0 50 100
Favours IVIG Favours corticosteroidsFootnotes

(1) Time to follow up: all patients scheduled for 6 month follow up visit.  

 
 

Comparison 3.   Etanercept versus corticosteroids

Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

3.1 Disease-specific mortality 1   Risk Ratio (M-H, Fixed, 95% CI) Totals not selected
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Analysis 3.1.   Comparison 3: Etanercept versus corticosteroids, Outcome 1: Disease-specific mortality

Study or Subgroup

Wang 2018 (1)

Etanercept
Events

4

Total

48

Corticosteroids
Events

7

Total

43

Risk Ratio
M-H, Fixed, 95% CI

0.51 [0.16 , 1.63]

Risk Ratio
M-H, Fixed, 95% CI

0.01 0.1 1 10 100
Favours etancercept Favours corticosteroids

Risk of Bias
A

+

B

+

C

+

D

+

E

?

F

?

Footnotes
(1) Time to follow up: participants followed for 3 weeks after hospital discharge. 

Risk of bias legend
(A) Bias arising from the randomization process
(B) Bias due to deviations from intended interventions
(C) Bias due to missing outcome data
(D) Bias in measurement of the outcome
(E) Bias in selection of the reported result
(F) Overall bias

 
 

Comparison 4.   Cyclosporin versus IVIG

Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

4.1 Disease-specific mortality 1   Risk Ratio (M-H, Fixed, 95% CI) Totals not selected

 
 

Analysis 4.1.   Comparison 4: Cyclosporin versus IVIG, Outcome 1: Disease-specific mortality

Study or Subgroup

Gonzalez-Herrada 2017 (1)

Cyclosporine
Events

1

Total

16

IVIG
Events

3

Total

6

Risk Ratio
M-H, Fixed, 95% CI

0.13 [0.02 , 0.98]

Risk Ratio
M-H, Fixed, 95% CI

0.01 0.1 1 10 100
Favours cyclosporine Favours IVIGFootnotes

(1) Time to follow up not reported. *Includes IVIG (n=4), corticosteroids (n=1), no specified treatment (n=1); see SOF Table 9.

 
 

Comparison 5.   N-acetylcysteine and infliximab versus infliximab alone

Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

5.1 Disease-specific mortality 1   Risk Ratio (M-H, Fixed, 95% CI) Totals not selected
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Analysis 5.1.   Comparison 5: N-acetylcysteine and infliximab
versus infliximab alone, Outcome 1: Disease-specific mortality

Study or Subgroup

Paquet 2014 (1)

NAC and infliximab
Events

2

Total

5

Infliximab
Events

1

Total

5

Risk Ratio
M-H, Fixed, 95% CI

2.00 [0.26 , 15.62]

Risk Ratio
M-H, Fixed, 95% CI

0.01 0.1 1 10 100
Favours N-acetylcysteine and Infliximab Favours Infliximab alone

Risk of Bias
A

-

B

?

C

+

D

+

E

+

F

-

Footnotes
(1) Charactertization of patient deaths included events up to 10 days after initiation of therapy. Otherwise time to follow up not reported. 

Risk of bias legend
(A) Bias arising from the randomization process
(B) Bias due to deviations from intended interventions
(C) Bias due to missing outcome data
(D) Bias in measurement of the outcome
(E) Bias in selection of the reported result
(F) Overall bias

 
 

Comparison 6.   Thalidomide versus placebo

Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

6.1 Disease-specific mortality 1   Risk Ratio (M-H, Fixed, 95% CI) Totals not selected

 
 

Analysis 6.1.   Comparison 6: Thalidomide versus placebo, Outcome 1: Disease-specific mortality

Study or Subgroup

Wolkenstein 1998 (1)

Thalidomide
Events

10

Total

12

Placebo
Events

3

Total

10

Risk Ratio
M-H, Fixed, 95% CI

2.78 [1.04 , 7.40]

Risk Ratio
M-H, Fixed, 95% CI

0.01 0.1 1 10 100
Favours thalidomide Favours placebo

Risk of Bias
A

+

B

+

C

+

D

+

E

+

F

+

Footnotes
(1) Participants were followed for up to 7 days after treatment or death if it occured sooner. 

Risk of bias legend
(A) Bias arising from the randomization process
(B) Bias due to deviations from intended interventions
(C) Bias due to missing outcome data
(D) Bias in measurement of the outcome
(E) Bias in selection of the reported result
(F) Overall bias

 
 

Comparison 7.   Plasmapheresis versus other treatments

Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

7.1 Hospital length of stay 1   Mean Difference (IV, Fixed, 95%
CI)

Totals not selected
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Analysis 7.1.   Comparison 7: Plasmapheresis versus other treatments, Outcome 1: Hospital length of stay

Study or Subgroup

Han 2017 (1)

Plasmapheresis
Mean [Days]

13.23

SD [Days]

5.95

Total

13

Other treatments 
Mean [Days]

20.6

SD [Days]

16

Total

15

Mean Difference
IV, Fixed, 95% CI [Days]

-7.37 [-16.09 , 1.35]

Mean Difference
IV, Fixed, 95% CI [Days]

-100 -50 0 50 100
Favours plasmapheresis Favours other treatmentsFootnotes

(1) Patients were followed from admission to hospital discharge.

 

 

A D D I T I O N A L   T A B L E S
 

Term Definition

Apoptosis programmed cell death

Cutaneous skin

Epidermal top-most layer of the skin

Exogenous external to the body

Fas-mediated apoptosis Fas-ligand belongs to a group of proteins known as tumour necrosis factor (TNF) transmembrane
proteins, which are molecules present on the surfaces of skin cells. These proteins bind (connect)
with receptors, which causes the skin cells to apoptose (die).

IVIG intravenous immunoglobulin; a medical therapy that consists of concentrated antibodies extract-
ed from the blood of healthy donors

Mucous membrane skin that lines internal body cavities such as the oral cavity and the vagina

Necrosis tissue death

NF-kB Nuclear factor kappa-light chain enhancer of activated B cells (NF-kB) is a protein that influences
DNA transcription, thereby regulating cellular responses to various stimuli.

Pathogenesis the mechanism (process) of a disease

Re-epithelialisation the process of skin re-growing its outermost layer (epidermis)

Table 1.   Glossary 

 
 

Classification Types of lesions* Distribution Percentage of body
surface area de-
tached/detachable

Bullous erythema multi-
forme

Typical or atypical raised targets Acral < 10

SJS Spots ± flat atypical targets Generalised < 10

Table 2.   Diagnostic criteria for Stevens-Johnson syndrome (SJS)/toxic epidermal necrolysis (TEN) as proposed by
Bastuji and colleagues (1993) 
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Overlap SJS/TEN Spots ± flat atypical targets Generalised ≥ 10 to 30

TEN with spots Spots ± flat atypical targets Generalised ≥ 30

TEN without spots No spots or targets Generalised ≥ 10

Table 2.   Diagnostic criteria for Stevens-Johnson syndrome (SJS)/toxic epidermal necrolysis (TEN) as proposed by
Bastuji and colleagues (1993)  (Continued)

*Typical targets: lesions < 3 cm with well-defined borders and regular round shape with 3 separate zones of colour; atypical targets: flat or
palpable lesions with 2 zones of colour and poorly defined borders.
 
 

Study informa-
tion

Methods Participants Interventions Outcomes

Citation Study design Number randomised Description of in-
tervention

Mean time to initial skin healing

Date of study Total duration of
study

Mean age, range Description of
comparison

Mean time to full skin healing

Funding Details of any
run-in period

Sex Concomitant
medications

Mean hospital length of stay

Notable declara-
tions of interest
of study authors

Number of study
centres

Ethnicity Excluded med-
ications

Mean intensive care unit (ICU) length of
stay

  Study locations Inclusion criteria   All-cause mortality

  Study setting Exclusion criteria   Disease-specific mortality

    Diagnostic criteria   SMR

    Disease severity   Adverse effects of treatment

    Disease duration   Illness sequelae (chronic mucocutaneous
morbidity)

    Mean day of illness at
which treatment was initi-
ated

   

Table 3.   Data collection 

Abbreviations: SMR: standardised mortality ratio, a ratio of the observed number of deaths to the number of deaths expected for a
standard population of known age and sex distribution.
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Study Bias due to
confounding

Bias in selection
of participants
into the study

Bias in classifica-
tion of interven-
tions

Bias due to
deviations
from the in-
tended in-
tervention

Bias due to
missing da-
ta

Bias in
measure-
ment of
outcomes

Bias in selec-
tion of the re-
ported result

Overall risk of bias

  Azfar 2010 Serious  No information Serious No informa-
tion

Low Low   Low Serious 

 

Rationale
for judge-
ment
 

Missing infor-
mation on most
confounders -
unclear if com-
parable be-
tween groups
 

No information
provided - cannot
determine from
study text.
 

Intervention sta-
tus was likely de-
termined in such
a way that could-
 have been affect-
ed by knowledge of
the outcome.
 

Unable to
assess - no
details pro-
vided in
study text
 

Data avail-
able for all
reported
outcomes
for all par-
ticipants.
 

Death was
the only
outcome
measure of
interest in
this study.
 
 

Death was the
only outcome
measure of in-
terest in this
study.
 

We assessed the study as
at serious risk of bias in at
least one domain, but not at
critical risk of bias in any do-
main.

Gonza-
lez-Herra-
da 2017

Moderate  Low Serious No informa-
tion

 Low  Low Low Serious

Rationale
for judge-
ment
 

Most confound-
ing variables
accounted for,
apart from du-
ration of fol-
low-up.
 

All consecutive
patients over the
age of 14 who ful-
filled diagnostic
criteria during
the study time
period were in-
cluded in the
study.
 

No information
provided on how
intervention as-
signment took
place within each
burn unit. 
 

Unable to
assess - no
details pro-
vided in text

Study au-
thors pro-
vided mor-
tality da-
ta on all
prospective-
ly recruited
patients.
 

Death was
the only
outcome
measure of
interest in
this study.

Death was the
only outcome
measure of in-
terest in this
study.

We assessed the study as
at serious risk of bias in at
least one domain, but not at
critical risk of bias in any do-
main.
 

Jagadeesan
2013
 

Serious Low Moderate No informa-
tion 

Low Low
 

Low
 

Serious
 

Rationale
for judge-
ment

Missing in-
formation on
some con-
founders - un-
clear if compa-

Consecutively di-
agnosed patients
during the study
period were in-
cluded in the
study.

Little information
provided on how
intervention as-
signment took
place other than al-
ternate allocation.

Unable to
assess - no
details pro-
vided in text

Data were
available for
all partici-
pants.

The out-
come was
disease-spe-
cific mortal-
ity, which is

This study as-
sessed vari-
ous outcomes
of interest;
this risk of bi-
as analysis re-

We assessed the study as
at serious risk of bias in at
least one domain, but not at
critical risk of bias in any do-
main.

Table 4.   Summary of risk of bias assessments for non-randomised studies - outcome: disease-specific mortality 
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6
9

rable between
study groups

an objective
measure.

lates to dis-
ease-specific
mortality.

Kakourou
1997

Serious No information Serious No informa-
tion

No informa-
tion

Low Low Serious

Rationale
for judge-
ment
 

Missing infor-
mation on most
confounders -
unclear if com-
parable be-
tween study
groups
 

No information
provided - cannot
determine from
text.
 

Very few details
provided on inter-
vention groups and
how group assign-
ment took place.
 

Unable to
assess - no
details pro-
vided in text
 

Unclear
from infor-
mation pro-
vided in text
 

Disease-spe-
cific mortal-
ity is the on-
ly outcome
of interest in
this study.
 

Disease-spe-
cific mortal-
ity is the on-
ly outcome of
interest in this
study.
 

We assessed the study as
at serious risk of bias in at
least one domain, but not at
critical risk of bias in any do-
main.
 

Table 4.   Summary of risk of bias assessments for non-randomised studies - outcome: disease-specific mortality  (Continued)

 
 

Study Bias due to
confound-
ing

Bias in selec-
tion of partici-
pants into the
study

Bias in classifi-
cation of inter-
ventions

Bias due to
deviations
from the in-
tended in-
tervention

Bias due to
missing da-
ta

Bias in measurement of
outcomes

Bias in selection
of the reported
result

Overall risk of
bias

Jagadeesan
2013
 

Serious Low Moderate No informa-
tion

Low Serious Moderate Serious
 

Rationale
for judge-
ment

Missing in-
formation
on some
confounders
- unclear
if compa-
rable be-
tween study
groups

Consecutively
diagnosed pa-
tients during
the study peri-
od were includ-
ed in the study.

Little information
provided on how
intervention as-
signment took
place, other than
alternate alloca-
tion.

Unable to
assess - no
details pro-
vided in text

Data were
available for
all partici-
pants.

Concerns due to non-
blinding: evaluations and
outcome measurement
could have been influ-
enced by knowledge of
treatment allocation

No prespecified
analysis plan was
reported as fi-
nalised before
unblinded data
were available for
analysis.

We assessed the
study as at se-
rious risk of bi-
as in at least one
domain, but not
at critical risk of
bias in any do-
main.

Table 5.   Summary of risk of bias assessments for non-randomised studies - outcome: days to full skin healing 
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7
0

Study Bias due to
confounding

Bias in selec-
tion of par-
ticipants into
the study

Bias in classification of in-
terventions

Bias due to
deviations
from the in-
tended in-
tervention

Bias due to
missing da-
ta

Bias in measure-
ment of out-
comes

Bias in selec-
tion of the re-
ported result

Overall risk of
bias

Han 2017 Serious No informa-
tion

Serious No informa-
tion 

Low No information  Low Serious

Rationale
for judge-
ment

Missing in-
formation
on most con-
founders - un-
clear if com-
parable be-
tween study
groups
 

No informa-
tion provided
- cannot de-
termine from
article.
 

Very few details provid-
ed on intervention groups
and how group assignment
took place: “divided in-
to two groups on the ba-
sis of whether plasma ex-
change was performed after
admission”.
 

Unable to
assess - no
details pro-
vided in
study text
 

Data report-
ed on hos-
pital length
of stay for
each partici-
pant in sup-
plementary
table.

Information
about outcome
assessors and
whether they
were blinded was
not provided.
 

Individual pa-
tient data and
outcomes pro-
vided in supple-
mentary mater-
ial.

We assessed the
study as at seri-
ous risk of bias
in at least one
domain, but not
at critical risk of
bias in any do-
main.
 

Jagadeesan
2013
 

Serious Low Moderate No informa-
tion

Low Serious Moderate Serious
 

Rationale
for judge-
ment

Missing in-
formation on
some con-
founders - un-
clear if com-
parable be-
tween study
groups

Consecutively
diagnosed pa-
tients during
the study pe-
riod were in-
cluded in the
study.

Little information provided
on how intervention assign-
ment took place, other than
alternate allocation.

Unable to
assess - no
details pro-
vided in text

Data were
available for
all partici-
pants.

Concerns due
to non-blinding:
evaluations and
outcome mea-
surement could
have been influ-
enced by knowl-
edge of treat-
ment allocation

No prespecified
analysis plan
was reported as
finalised before
unblinded data
were available
for analysis.

We assessed the
study as at se-
rious risk of bi-
as in at least one
domain, but not
at critical risk of
bias in any do-
main.

Table 6.   Summary of risk of bias assessments for non-randomised studies - outcome: hospital length of stay 
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A P P E N D I C E S

Appendix 1. Cochrane Skin Specialised Register (CRS Web)

1. (Steven* Johnson Syndrome*):ti,ab,kw AND INREGISTER
2. MESH DESCRIPTOR Stevens-Johnson Syndrome AND INREGISTER
3. (toxic and epidermal and necrolys*):ti,ab,kw AND INREGISTER
4. (lyell* and syndrome*):ti,ab,kw AND INREGISTER
5. (lyell* and disease*):ti,ab,kw AND INREGISTER
6. #1 OR #2 OR #3 OR #4 OR #5

Appendix 2. CENTRAL (Cochrane Library) search strategy

#1 MeSH descriptor: [Stevens-Johnson Syndrome] this term only
#2 Steven* Johnson Syndrome*:ti,ab,kw
#3 sjs:ti,ab,kw
#4 (toxic next epidermal next necrolys*):ti,ab,kw
#5 (lyell* next syndrome*):ti,ab,kw
#6 (lyell* next disease*):ti,ab,kw
#7 {OR #1-#6}
#8 cyclosporine:ti,ab,kw
#9 MeSH descriptor: [Cyclosporine] explode all trees
#10 (steroid* or corticosteroid*):ti,ab,kw
#11 MeSH descriptor: [Adrenal Cortex Hormones] this term only
#12 corticoid*:ti,ab,kw
#13 dexamethasone:ti,ab,kw
#14 MeSH descriptor: [Dexamethasone] this term only
#15 prednisolone:ti,ab,kw
#16 MeSH descriptor: [Prednisolone] this term only
#17 methylprednisolone:ti,ab,kw
#18 MeSH descriptor: [Methylprednisolone] this term only
#19 MeSH descriptor: [Immunoglobulins] this term only
#20 (immunoglobulin* or IVIG):ti,ab,kw
#21 enbrel:ti,ab,kw
#22 etanercept:ti,ab,kw
#23 MeSH descriptor: [Etanercept] explode all trees
#24 MeSH descriptor: [Tumor Necrosis Factor-alpha] this term only
#25 anti-tumo?r necrosis factor*:ti,ab,kw
#26 anti-tnf:ti,ab,kw
#27 TNF-alpha inhibitor*:ti,ab,kw
#28 anti-interleukin*:ti,ab,kw
#29 infliximab:ti,ab,kw
#30 MeSH descriptor: [Infliximab] this term only
#31 remicade:ti,ab,kw
#32 Plateletpheres*:ti,ab,kw
#33 MeSH descriptor: [Plateletpheresis] this term only
#34 (platelet and rich and pheres*):ti,ab,kw
#35 plasmapheres*:ti,ab,kw
#36 MeSH descriptor: [Plasmapheresis] this term only
#37 Thalidomid*:ti,ab,kw
#38 MeSH descriptor: [Thalidomide] this term only
#39 Acetylcystein*:ti,ab,kw
#40 MeSH descriptor: [Acetylcysteine] this term only
#41 N-acetylcystein*:ti,ab,kw
#42 nac:ti,ab,kw
#43 systemic immunomodulating therap*:ti,ab,kw
#44 MeSH descriptor: [Glucocorticoids] this term only
#45 (glucocorticosteroid* or glucocorticoid*):ti,ab,kw
#46 cyclophosphamide:ti,ab,kw
#47 MeSH descriptor: [Cyclophosphamide] this term only
#48 granulocyte stimulating factor*:ti,ab,kw
#49 hemoperfusion:ti,ab,kw
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#50 MeSH descriptor: [Hemoperfusion] this term only
#51 {OR #8-#50}
#52 #7 and #51

Appendix 3. MEDLINE (Ovid) search strategy

1. exp Stevens-Johnson Syndrome/
2. Steven$ Johnson Syndrome$.ti,ab,kw.
3. sjs.ti,ab,kw.
4. (toxic and epidermal and necrolys$).ti,ab,kw.
5. (Lyell$ and (syndrome$ or disease$)).ti,ab,kw.
6. or/1-5
7. cyclosporine.mp. or CYCLOSPORINE/
8. STEROIDS/
9. (steroid$ or corticosteroid$).mp.
10. Adrenal Cortex Hormones/
11. corticoid$.mp.
12. dexamethasone.mp. or DEXAMETHASONE/
13. prednisolone.mp. or PREDNISOLONE/
14. METHYLPREDNISOLONE/ or methylprednisolone.mp.
15. Immunoglobulins/
16. (immunoglobulin$ or IVIG).mp.
17. enbrel.mp.
18. etanercept.mp. or ETANERCEPT/
19. Tumor Necrosis Factor-alpha/
20. anti-tumo?r necrosis factor$.mp.
21. anti-tnf.mp.
22. TNF-alpha inhibitor$.mp.
23. anti-interleukin$.mp.
24. infliximab.mp. or INFLIXIMAB/
25. remicade.mp.
26. exp PLATELETPHERESIS/
27. Plateletpheres$.mp.
28. (platelet and rich and pheres$).mp.
29. PLASMAPHERESIS/
30. plasmapheres$.mp.
31. THALIDOMIDE/
32. Thalidomid$.mp.
33. ACETYLCYSTEINE/
34. Acetylcystein$.mp.
35. N?acetylcystein$.mp.
36. NAC.mp.
37. systemic immunomodulating therap$.mp.
38. Glucocorticoids/
39. (glucocorticosteroid$ or glucocorticoid$).mp.
40. cyclophosphamide.mp. or CYCLOPHOSPHAMIDE/
41. granulocyte stimulating factor$.mp.
42. hemoperfusion.mp. or HEMOPERFUSION/
43. or/7-42
44. 6 and 43
45. exp animals/ not humans.sh.
46. 44 not 45
47. exp Stevens-Johnson Syndrome/
48. Steven$ Johnson Syndrome$.ti,ab.
49. sjs.ti,ab.
50. (toxic and epidermal and necrolys$).ti,ab.
51. (Lyell$ and (syndrome$ or disease$)).ti,ab.
52. or/47-51
53. cyclosporine.ti,ab,kw. or CYCLOSPORINE/
54. STEROIDS/
55. (steroid$ or corticosteroid$).ti,ab,kw.
56. Adrenal Cortex Hormones/
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57. corticoid$.ti,ab,kw.
58. dexamethasone.ti,ab,kw. or DEXAMETHASONE/
59. prednisolone.ti,ab,kw. or PREDNISOLONE/
60. METHYLPREDNISOLONE/ or methylprednisolone.ti,ab,kw.
61. Immunoglobulins/
62. (immunoglobulin$ or IVIG).ti,ab,kw.
63. enbrel.ti,ab,kw.
64. etanercept.ti,ab,kw. or ETANERCEPT/
65. Tumor Necrosis Factor-alpha/
66. anti-tumo?r necrosis factor$.ti,ab,kw.
67. anti-tnf.ti,ab,kw.
68. TNF-alpha inhibitor$.ti,ab,kw.
69. anti-interleukin$.ti,ab,kw.
70. infliximab.ti,ab,kw. or INFLIXIMAB/
71. remicade.ti,ab,kw.
72. exp PLATELETPHERESIS/
73. Plateletpheres$.ti,ab,kw.
74. (platelet and rich and pheres$).ti,ab,kw.
75. PLASMAPHERESIS/
76. plasmapheres$.ti,ab,kw.
77. THALIDOMIDE/
78. Thalidomid$.ti,ab,kw.
79. ACETYLCYSTEINE/
80. Acetylcystein$.ti,ab,kw.
81. N?acetylcystein$.ti,ab,kw.
82. NAC.ti,ab,kw.
83. systemic immunomodulating therap$.ti,ab,kw.
84. Glucocorticoids/
85. (glucocorticosteroid$ or glucocorticoid$).ti,ab,kw.
86. cyclophosphamide.ti,ab,kw. or CYCLOPHOSPHAMIDE/
87. granulocyte stimulating factor$.ti,ab,kw.
88. hemoperfusion.ti,ab,kw. or HEMOPERFUSION/
89. or/53-88
90. 52 and 89
91. exp animals/ not humans.sh.
92. 90 not 91

Note, there is no restriction by study design as we aim to identify RCTs, cohort studies, and those studies using prospective data from
patient registries.

Appendix 4. Embase (Ovid) search strategy

1. exp Stevens Johnson syndrome/
2. Steven$ Johnson Syndrome$.ti,ab.
3. sjs.ti,ab.
4. (toxic and epidermal and necrolys$).ti,ab.
5. exp toxic epidermal necrolysis/
6. (Lyell$ and (syndrome$ or disease$)).ti,ab.
7. or/1-6
8. exp cyclosporine/
9. cyclosporine.ti,ab,kw.
10. steroid/
11. (steroid$ or corticosteroid$).ti,ab,kw.
12. adrenal cortex hormone$.ti,ab,kw.
13. corticosteroid/
14. corticoid$.ti,ab,kw.
15. dexamethasone/
16. dexamethasone.ti,ab,kw.
17. prednisolone/
18. prednisolone.ti,ab,kw.
19. methylprednisolone/
20. methylprednisolone.ti,ab,kw.
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21. immunoglobulin/
22. (immunoglobulin$ or IVIG).ti,ab,kw.
23. enbrel.ti,ab,kw.
24. etanercept/
25. etanercept.ti,ab,kw.
26. tumor necrosis factor/
27. anti-tumo?r necrosis factor$.ti,ab,kw.
28. anti-tnf.ti,ab,kw.
29. tumor necrosis factor inhibitor/
30. TNF-alpha inhibitor$.ti,ab,kw.
31. anti-interleukin$.ti,ab,kw.
32. infliximab/
33. infliximab.ti,ab,kw.
34. remicade.ti,ab,kw.
35. thrombocytopheresis/
36. Plateletpheres$.ti,ab,kw.
37. (platelet and rich and pheres$).ti,ab,kw.
38. plasmapheresis/
39. plasmapheres$.ti,ab,kw.
40. thalidomide/
41. Thalidomid$.ti,ab,kw.
42. acetylcysteine/
43. acetylcystein$.ti,ab,kw.
44. N?acetylcystein$.ti,ab,kw.
45. nac.ti,ab,kw.
46. systemic immunomodulating therap$.ti,ab,kw.
47. glucocorticoid/
48. (glucocorticosteroid$ or glucocorticoid$).ti,ab,kw.
49. cyclophosphamide.ti,ab,kw.
50. cyclophosphamide/
51. granulocyte stimulating factor$.ti,ab,kw.
52. hemoperfusion/
53. hemoperfusion.ti,ab,kw.
54. or/8-53
55. 7 and 54
56. exp animal/ or exp invertebrate/ or animal experiment/ or animal model/ or animal tissue/ or animal cell/ or nonhuman/
57. human/ or normal human/
58. 56 and 57
59. 56 not 58
60. 55 not 59
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D I F F E R E N C E S   B E T W E E N   P R O T O C O L   A N D   R E V I E W

Since the publication of the review protocol, we have made the following changes to the methodology of the review, with justifications.

Our initial search strategy was to include any prospective studies, including randomised controlled trials (RCTs) and observational
prospective studies, including single-arm trials. However, we opted to further restrict our study selection to only RCTs and prospective
comparative studies at the analysis stage due to a lack of validated tools for assessing the risk of bias in uncontrolled studies. Our final list
of included studies therefore included only RCTs and prospective observational comparative studies. We also added cross-over trials as
an exclusion criterion given the inability to obtain an adequate washout period for patients with this condition.

In the protocol, we documented  that non-randomised studies would be included in the analysis only when researchers adjusted
for the following prespecified confounders: disease duration, disease severity, use of diagnostic criteria, baseline comorbidities, age
distribution, duration of follow-up, and the use of co-interventions. However, this approach would have markedly limited the number of
studies available to include in the analysis, therefore we instead included non-randomised studies that did not adjust for prespecified
confounders in our analyses and assessed the possible impact of these confounders using the ROBINS-I tool (Sterne 2016).
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Based on our protocol, the most important comparisons of interventions that we sought to prepare summary of findings tables for were
as follows.

• Etanercept versus cyclosporin

• Etanercept versus intravenous immunoglobulin (IVIG)

• IVIG versus cyclosporin

• Cyclosporin versus corticosteroids

However, data for these comparisons were not available, therefore we included the following comparisons as the main summary of findings
tables in the review.

• Cyclosporin versus other treatments

• Corticosteroids versus supportive care

• Etanercept versus corticosteroids

• IVIG versus supportive care

We initially planned to use the original Cochrane risk of bias tool. However, as we were including assessments of observational evidence,
it became clear that the Cochrane RoB 2 tool was more appropriate to assess in pair with the ROBINS-I tool. In order to assess these points
we made the following changes.

• We specified that we were interested in the eHect of assignment in the Assessment of risk of bias in included studies section.

• We stated that we would assess risk of bias for each of the outcomes of the summary of findings table.

• We added further detail on how we would deal with cluster studies.

• We indicated that we would apply the guidance in the Cochrane Handbook for Systematic Reviews of Interventions to assess whether
to downgrade for study limitations.

• We clarified that we planned to perform sensitivity analysis by removing studies at serious risk of bias.

• We made explicit that we would exclude studies from pooled or narrative analysis if the ROBINS-I assessment was critical, as
recommended in the Cochrane Handbook.

I N D E X   T E R M S

Medical Subject Headings (MeSH)

Acetylcysteine;  Adrenal Cortex Hormones  [therapeutic use];  *Autoimmune Diseases  [drug therapy];  Cyclosporine  [therapeutic use];
  Etanercept;  Immunoglobulins, Intravenous  [therapeutic use];  Observational Studies as Topic;  *Stevens-Johnson Syndrome  [drug
therapy];  Thalidomide;  Tumor Necrosis Factor-alpha

MeSH check words

Adult; Child; Female; Humans; Male; Middle Aged
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