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PRACTICE POINTS

. Stevens-Johnson syndrome (SJS) and toxic
epidermal necrolysis (TEN) are life-threatening
dermatologic emergencies without a universally
accepted treatment.

- Results of this study support the use of single-dose
subcutaneous etanercept 50 mg as a potentially.life-
saving therapy for patients with SJS/TEN.

It has been suggested that the use of etanercept for treatment of
Stevens-Johnson syndrome (SJS) and. toxic. epidermal necrolysis
(TEN) might provide improved mortality benefit and decreased skin
healing times. This retrospective study compared the use of single-
dose subcutaneous etanercept to intravenous immunoglobulin (IVIG)
and supportive care alone. Thirteen. patients were treated with a
single dose (50 mg) of subcutaneous etanercept. Results of this
study support the use of etanercept as a potentially beneficial agent
in the treatment of SUS/TENs

Cutis. 2021;107:E22-E28.

egarded as dermatologic emergencies, Stevens-
Johnson syndrome (SJS) and toxic epidermal
necrolysis (TEN) represent a spectrum of blistering
skin diseases that have a high mortality rate. Because of a
misguided immune response to medications or infections,
CD8" T lymphocytes release proinflammatory cytokines,

giving rise ‘to the extensive epidermal destruction seen
in SJS and TEN. The exact pathogenesis of SJS and
TEN is still poorly defined, but studies have proposed that
T cells mediate keratinocyte (KC) apoptosis through
pérforin® and granzyme release and activation of
the Fas/Fas ligand (FasL). Functioning as a transmem-
brane death receptor in the tumor necrosis factor (TNF)
superfamily, Fas (CD95) activates Fas-associated death
domain protein, caspases, and nucleases, resulting in
organized cell destruction. Likewise, perforin and gran-
zymes also have been shown to play a similar role in
apoptosis via activation of caspases.

Evidence for the role of TNF-o in SJS and TEN has
been supported by findings of elevated levels of TNF-o
within the blister fluid, serum, and KC cell surface.
Additionally, TNF-o has been shown to upregulate induc-
ible nitric oxide synthase in KCs, causing an accumula-
tion of nitric oxide and subsequent FasL-mediated cell
death.'® Notably, studies have demonstrated a relative
lack of lymphocytes in the tissue of TEN patients despite
the extensive destruction that is observed, thus empha-
sizing the importance of amplification and cell signaling
via inflammatory mediators such as TNF-o.! In this pro-
posed model, T cells release IFN-v, causing KCs to release
TNF-o that subsequently promotes the upregulation of
the aforementioned FasL.! Tumor necrosis factor o also
may promote increased MHC class I complex deposi-
tion on KC surfaces that may play a role in perforin and
granzyme-mediated apoptosis of KCs.!
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There is still debate on the standard of care for the
treatment of SJS and TEN, attributed to the absence of
randomized controlled trials and the rarity of the disease
as well as the numerous conflicting studies evaluating
potential treatments."* Despite conflicting data to sup-
port their use, supportive care and intravenous immu-
noglobulin (IVIG) continue to be common treatments
for SJS and TEN in hospitals worldwide. Elucidation of
the role of TNF-a has prompted the use of infliximab
and etanercept. In a case series of Italian patients with
TEN (average SCORTEN, 3.6) treated with the TNF-o
antagonist etanercept, no mortality was observed, which
was well below the calculated expected mortality of
46.9%.* Our retrospective study compared the use of a
TNF antagonist to other therapies in the treatment of SJS/
TEN. Our data suggest that etanercept is a lifesaving and
disease-modifying therapy.

Methods

Twenty-two patients with SJS/TEN were included in this
analysis. This included all patients who carried a clinical
diagnosis of SJS/TEN with a confirmatory biopsy at our
2 university centers—University of California,
Los Angeles, and Keck-LA County-Norris Hospital at
the University of Southern California, Los Angeles—from
2013 to 2016. The diagnosis was rendered when a clinical
diagnosis of SJS/TEN was given by a dermatologist and a
confirmatory biopsy was performed. Every patient given
a diagnosis of SJS/TEN at either university system.from
2015 onward received an injection of etanercept given the
positive results reported by Paradisi et al.?

The 9 patients who presented from.2013 to 2014 to
our 2 hospital systems and were given/a diagnosis of SJS/
TEN received either IVIG or supporttive care alone and
had an average body surface area (BSA) affected of 23%.
The 13 patients who presentéd from 2015 to 2016 were
treated with etanercept in the form of'a 50-mg subcutane-
ous injection given onge. to the right upper arm. Of this
group, 4 patients received dual therapy with both IVIG and
etanercept. In the etanercept-treated group (etanercept
alone and etanercept plus IVIG), the average BSA affected
was 30%. At the time of preliminary diagnosis, all patient
medications were evaluated for a possible temporal rela-
tionship to the onset of rash and were discontinued if felt
to be causative. The causative agent and treatment course
for each patient is summarized in Table 1.

Patients were monitored daily in the hospital for
improvement, and time to re-epithelialization was
measured. Re-epithelialization was defined as progres-
sive healing with residual lesions (erosions, ulcers, or
bullae) covering no more than 5% BSA and was con-
tingent on the patient having no new lesions within
24 hours® SCORe of Toxic Epidermal Necrosis
(SCORTEN), a validated severity-of-illness score,® was
calculated by giving 1 point for each of the following
criteria at the time of diagnosis: age >40 years, concurrent
malignancy, heart rate 2120 beats/min, serum blood urea
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nitrogen >27 mg/dL, serum bicarbonate <20 mEq/L,
serum glucose >250 mg/dL, and detached or compro-
mised BSA >10%. The total SCORTEN was correlated
with the following risk of mortality as supported by prior
validation studies: SCORTEN of 0 to 1, 3.2%; SCORTEN
of 2, 12.1%; SCORTEN of 3, 35.3%; SCORTEN of 4,
58.3%; SCORTEN of 25, >90%.

Results

A total of 13 patients received etanercept. The mean
SCORTEN was 2.2. The observed mortality was 0%,
which was markedly lower than the predicted mortal-
ity of 24.3% (as determined by linear interpolation). Of
this cohort, 9 patients received etanercept alone (mean
SCORTEN of 2.1, predicted mortality of 22.9%), whereas
4 patients received a combination of etanercept and IVIG
(mean SCORTEN of 2.3, predicted mortality of 27.2%).

The 4 patients who received both etanercept and IVIG
received dual therapy, forwvarying reasons. In patient 2
(Table 1), the perceived severity of this case ultimately
led to the decision to start IVIG in addition to etan-
ercept, resulting in rapid recovery and discharge after
only 1 week of hospitalization. Intravenous immuno-
globulin also was given in patient 3 (SCORTEN of 4) and
patient 6 (SCORTEN of 2) for progression of disease
despite administration of etanercept, with subsequent ces-
sation of progression after the addition of the second agent
(IVIG). Patient 12 might have done well on etanercept
monotherapy but was administered IVIG as a precaution-
ary measure because of hospital treatment algorithms.

Nine patients did not receive etanercept. Of
this group, 5 received IVIG and 4 were managed with
supportive care alone. The average SCORTEN for this
group was 2.4, only slightly higher than the group that
received etanercept (Table 2). The mortality rate in this
group was 33%, which was higher than the predicted
mortality of 28.1%.

Re-epithelialization ~data were available for
8 patients who received etanercept. The average time to
re-epithelialization for these patients was 8.9 days and
ranged from 3 to 19 days. Of these patients, 2 received
both IVIG and etanercept, with an average time to
re-epithelialization of 13 days. For the 6 patients
who received etanercept alone, the average time to re-
epithelialization was 7.5 days. Re-epithelialization data
were not available for any of the patients who received
only IVIG or supportive care but to our recollection
ranged from 14 to 21 days.

The clinical course of the 13 patients after the admin-
istration of a single dose of etanercept was remarkable,
as there was complete absence of mortality and an
increase in speed of recovery in most patients receiving
this intervention (time to re-epithelialization, 3-19 days).
We also observed another interesting trend from our
patients treated with etanercept, which was the sugges-
tion that treatment with etanercept may be less effective
if IVIG and/or steroids are given prior to etanercept;
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TABLE 2. Observed Mortality vs Predicted Mortality* Among Treatment Groups

No. of

Treatment received

Mean SCORTEN patients

Observed mortality, n (%) Predicted mortality, %

Etanercept +/— IVIG 2.2 13 0/13 (0) 243
Etanercept + IVIG 2.3 4 0/4 (0) 27.2
Etanercept alone 2.1 9 0/9 (0) 22.9
No etanercept (IVIG or supportive care) 2.4 9 3/9 (83) 28.1
Abbreviations: SCORTEN, SCORe of Toxic Epidermal Necrolysis; IVIG, intravenous immunoglobulin.
2Based on calculated SCORTEN.

A

likewise, treatment is more effective when etanercept is
given quickly. For patients 1, 4, 5, 7, 9, and 11 (as shown
in Table 1), no prior IVIG therapy or other immunosup-
pressive therapy had been given before etanercept was
administered. In these 6 patients, the average time to
re-epithelialization after etanercept administration was
7.5 days; average time to re-epithelialization, unfortu-
nately, is not available for the patients who were not
treated with etanercept. In addition, as shown in the
Figure, it was noted in some patients that the depth of
denudation was markedly more superficial than what
would typically be clinically observed with TEN. after
administration of other immunomodulatory therapies
such as IVIG or prednisone or with supportive care alone.
In these 2 patients with superficial .desquamation—
patients 7 and 9—etanercept notably/was given within
6 hours of onset of skin pain.

Comment

There is no definitive gold\standard treatment of SJS,
SJS/ITEN overlap, or TEN. However, generally agreed
upon management _includes<immediate discontinuation
of the offending/ medication and supportive therapy
with aggressive electrolyte replacement and wound care.
Management in a burn unit or intensive care unit is rec-
ommended in severe cases. Contention over the efficacy
of various medications in the treatment of SJS and TEN
continues and largely is due to the rarity of SJS and TEN;
studies are small and almost all lack randomization.
Therapies that have been used include high-dose steroids,
IVIG, plasmapheresis, cyclophosphamide, cyclosporine A,
and TNF inhibitors (eg, etanercept, infliximab).'

Evidence for the use of anti-TNF-a antibodies has
been limited thus far, with most of the literature focus-
ing on infliximab and etanercept. Adalimumab, a fully
humanized clonal antibody, has no reported cases in the
dermatologic literature for use in patients with SJS/TEN.
Two case reports of adalimumab paradoxically causing
SJS have been documented. In both cases, adalimumab
was stopped and patients responded to intravenous

E26 | CUTIS®

A, Dusky erythema covering 80% of the patient’s body surface area,
suggestive of incipient full-thickness epidermal necrosis, 1 hour prior
to etanercept administration (patient 4). B, Superficial desquamation
mimicking sunburn 7 days after etanercept administration.
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corticosteroids and infliximab.”® Similarly, thalidomide
has not proven to be a promising anti-TNF-o. agent for
the treatment of SJS/TEN. In the only attempted ran-
domized controlled trial for SJS and TEN, thalidomide
appeared to increase mortality, eventuating in this trial
being terminated prior to the planned end date.’

Infliximab and etanercept have several case reports
and a few case series highlighting potentially efficacious
application of TNF-o inhibitors for the treatment of SJS/
TEN.'" In 2002, Fischer et al" reported the first case of
TEN treated successfully with a single dose of infliximab
5 mg/kg. Kreft et al* reported on etoricoxib-induced TEN
that was treated with infliximab 5 mg/kg, which led to
re-epithelialization within 5 weeks (notably a 5-week re-
epithelialization time is not necessarily an improvement).

In 2005, Hunger et al* demonstrated TNF-o’s release
by KCs in the epidermis and by inflammatory cells in
the dermis of a TEN patient. Twenty-four hours after the
administration of infliximab 5 mg/kg in these patients,
TNF-o was found to be below normal and epidermal
detachment ceased.” Wojtkietwicz et al®® demonstrated
benefit following an infusion of infliximab 5 mg/kg in
a patient whose disease continued to progress despite
treatment with dexamethasone and 1.8 g/kg of IVIG.

Then 2 subsequent case series added further sup-
port for the efficacy of infliximab in the treatment of
TEN. Patmanidis et al® and Gaitanis et al'® reported
similar results in 4 patients, each treated with infliximab
5 mg/kg immediately followed by initiation of high-dose
IVIG (2 g/kg over 5 days). Zarate-Correa et al’teported a
0% mortality rate and near-complete re-epithelialization
after 5 to 14 days in 4 patients treatedywith a single
300-mg dose of infliximab.

However, the success of infliximab insthe treatment
of TEN has been countered by the pilot study by Paquet
et al,’® which compared the' efficacy of 150 mg/kg of
N-acetylcysteine alone vs<adding infliximab 5 mg/kg to
treat 10 TEN patients. The study demonstrated no benefit
at 48 hours in the group given infliximab, the time frame
in which prior case reperts touting infliximab’s benefit
claimed the benefit.was observed. Similarly, there was
no effect on mortality for either treatment modality as
assessed by illness auxiliary score.*®

Evidence in support of the use of etanercept in the
treatment of SJS/TEN is mounting, and some centers have
begun to use it as the first-choice therapy for SJS/TEN.
The first case was reported by Famularo et al,” in which a
patient with TEN was given 2 doses of etanercept 25 mg
after failure to improve with prednisolone 1 mg/kg. The
patient showed near-complete and rapid re-epithelization
in 6 days before death due to disseminated intravascular
coagulation 10 days after admission.” Gubinelli et al®
and Sadighha® independently reported cases of TEN
and TEN/acute generalized exanthematous pustulosis
overlap treated with a total of 50 mg of etanercept, dem-
onstrating rapid cessation of lesion progression. Didona
et al” found similar benefit using etanercept 50 mg to
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treat TEN secondary to rituximab after failure to improve
with prednisone and cyclophosphamide. Treatment of
TEN with etanercept in an HIV-positive patient also has
been reported. Lee et al® described a patient who was
administered 50-mg and 25-mg injections on days 3 and
5 of hospitalization, respectively, with re-epithelialization
occurring by day 8. Finally, Owczarczyk-Saczonek et al*
reported a case of SJS in a patient with a 4-year history
of etanercept and sulfasalazine treatment of rheumatoid
arthritis; sulfasalazine was stopped, but this patient was
continued on etanercept until resolution of skin and
mucosal symptoms. However, it is important to consider
the possibility of publication bias among these cases
selected for their positive outcomes!

Perhaps the most compelling”literature regarding the
use of etanercept for TEN was described in a case series by
Paradisi et al.> This study included 10 patients with TEN, all
of whom demonstrated complete re-epithelialization shortly
after receiving etanercept 50 mg. Average SCORTEN was
3.6 with a range of 2 to6. Eight patients in this study had
severe comorbidities and all 10 patients survived, with a
time to reepithelialization ranging from 7 to 20 days.?
Additionally, a randomized controlled trial showed that
38 etanercept-treated patients had improved mortality
(P=:266) and re-epithelialization time (P=.01) compared
to patients treated with intravenous methylprednisolone.”

Limitations to our study are similar to other reports
of SJS/TEN and included the small number of cases
and lack of randomization. Additionally, we do not have
data available for all patients for time between onset of
disease and treatment initiation. Because of these chal-
lenges, data presented in this case series is observational
only. Additionally, the patients treated with etanercept
alone had a slightly lower SCORTEN compared to the
group that received IVIG or supportive care alone (2.1 and
2.4 respectively). However, the etanercept-only group
actually had higher involvement of epidermal detachment
(33%) compared to the non-etanercept group (23%).

Conclusion

Although treatment with etanercept lacks the support
of a randomized controlled trial, similar to all other
treatments currently used for SJS and TEN, preliminary
reports highlight a benefit in disease progression and
improvement in time to re-epithelialization. In particular,
if etanercept 50 mg subcutaneously is given as mono-
therapy or is given early in the disease course (prior
to other therapies being attempted and ideally within
6 hours of presentation), our data suggest an even greater
trend toward improved mortality and decreased time to
re-epithelialization. Additionally, our findings may sug-
gest that in some patients, etanercept monotherapy is not
an adequate intervention but the addition of IVIG may be
helpful; however, the senior author (S.W.) notes anecdot-
ally that in his experience with the patients treated at the
University of California Los Angeles, the order of admin-
istration of combination therapies—etanercept followed
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by IVIG—was important in addition to the choice of
therapy. These findings are promising enough to war-
rant a multicenter randomized controlled trial comparing
the efficacy of etanercept to other more commonly used
treatments for this spectrum of disease, including IVIG
and/or cyclosporine. Based on the data presented in this
case series, including the 13 patients who received etan-
ercept and had a 0% mortality rate, etanercept may be
viewed as a targeted therapeutic intervention for patients
with SJS and TEN.
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