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ORIGINAL RESEARCH

Toxic epidermal necrolysis (TEN) is a rare, life-threatening adverse 
drug reaction for which there is no standardized or consistently 
effective treatment. Due to a greater understanding of disease 
pathogenesis and the identification of tumor necrosis factor (TNF) α 
as a mediator of keratinocyte death, TNF-α antagonists have been 
used in the treatment of TEN. Specifically, infliximab and etanercept 
have been shown to be effective at halting disease progression. 
The objective of this study is to review published case reports and 

case series using anti–TNF-α medications in the treatment of TEN. 
Results of many of the articles reviewed support the use of TNF-α 
inhibitors in TEN in both adult and pediatric populations; however, 
the risks caused by these potent immunosuppressants must be 
weighed, and if administered, patients must be closely monitored for 
infections. Additional studies are needed to further characterize the 
role of TNF-α inhibition in the treatment of TEN.

Cutis. 2018;101:E15-E21.

T
oxic epidermal necrolysis (TEN) is a rare, life-
threatening adverse drug reaction with an esti-
mated incidence of 0.4 to 1.9 cases per million 

persons per year worldwide and an estimated mortality 
rate of 25% to 35%.1,2 This dermatologic emergency is 
characterized by extensive detachment of the epidermis 
and erosions of the mucous membranes secondary to 
massive keratinocyte cell death via apoptosis, evolving 
quickly into full-thickness epidermal necrosis. 

Primary treatment of TEN includes (1) prompt dis-
continuation of the suspected medication; (2) rapid 
transfer to an intensive care unit, burn center, or other 
specialty unit; and (3) supportive care, including wound 
care, fluid and electrolyte maintenance, and treatment of 
infections. Aside from the primary treatment, controversy 
remains over the most effective adjunctive therapy for 
TEN, as none has proven consistent superiority over well- 
conducted primary treatment alone. Therefore, estab-
lished therapeutic guidelines do not exist.1-3

The use of adjunctive systemic therapy in TEN  
(eg, corticosteroids, intravenous immunoglobulin [IVIG], 
cyclosporine, plasmapheresis, granulocyte-colony stimu-
lating factor) is based primarily on theories of patho-
genesis, which unfortunately remain unclear. Activated  
CD8+ T cells are thought to increase the expression and 
production of granulysin, granzyme B, and perforins, 
leading to keratinocyte apoptosis. Fas ligand and tumor 
necrosis factor α (TNF-α) also are implicated as second-
ary mediators of cell death via the inducible nitric oxide 
synthase pathway.1,4-6 

Since TNF-α was found to be elevated in serum 
and blister fluid in patients with TEN,7,8 medications 
aimed at decreasing the TNF-α concentration, such 
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as pentoxifylline (PTX) and thalidomide, have been 
attempted for treatment.9,10 Biologic inhibitors of TNF-α, 
such as infliximab and etanercept, are novel therapeutic 
options in the treatment of TEN, as numerous reports 
document their successful use in the treatment of this 
disease.11-24 The purpose of this study is to systematically 
review the current literature on the use of TNF-α antago-
nists in the treatment of TEN.

METHODS
A PubMed search of all available articles indexed for 
MEDLINE using the terms toxic epidermal necrolysis and 
TNF-alpha and pentoxifylline or thalidomide or infliximab 
or etanercept or adalimumab was conducted.

RESULTS
Sixteen articles published between 1994 and 2014 were 
retrieved from PubMed and reviewed.9-24 Fourteen arti-
cles were case reports and case series involving the use  
of TNF-α inhibitors as either monotherapy, second- 
line agents, or in combination with other medications  
in the treatment of TEN, providing a total of  
28 patients.9,11-23 Two articles were prospective trials, one 
evaluating the efficacy of thalidomide10 and the other 
infliximab24 in treating TEN. All studies implemented 
primary treatment (ie, prompt discontinuation of the 
suspected medication and aggressive supportive care) in 
addition to TNF-α inhibition.

Pentoxifylline
The first case report describing the use of an anti–TNF-α 
inhibitor for TEN was with PTX in 1994.9 Pentoxifylline, 
a vasoactive drug with immunomodulatory proper-
ties including the downregulation of TNF-α synthe-
sis, was used to treat a 26-year-old woman with TEN 
on phenylhydantoin 15 days following resection of a 
grade II astrocytoma. The patient initially received intra-
venous N-acetylcysteine (NAC) (9 g once daily) and  
S-adenosyl-L-methionine (100 mg once daily) for anti-
oxidant effects. On the second day of treatment, intra-
venous PTX (900 mg once daily) was added for TNF-α  
inhibition. Following PTX administration, the investiga-
tors reported quick stabilization of the eruption and 
achievement of reepithelialization after 7 days of therapy. 
Upon cessation of PTX therapy, a recurrence of general-
ized erythema occurred, suggesting a relapse of TEN; 
therefore, PTX was reinitiated for an additional 3 days, 
and the patient’s skin remained clear.9 

Thalidomide
The earliest prospective trial we reviewed using anti–
TNF-α therapy in TEN occurred in 1998 with thalidomide, 
a moderate inhibitor of TNF-α.10 In this randomized 
controlled trial, 22 TEN patients received either a 5-day 
course of thalidomide (400 mg once daily) or placebo. 
There was increased mortality in the thalidomide group 
(10/12 [83.3%]) versus the placebo group (3/10 [30.0%]). 

Additionally, the plasma TNF-α concentrations in the 
thalidomide group were higher than the control group. 
This study was stopped prematurely due to the excess 
mortality in the thalidomide group.10 

Biologic TNF-α Antagonists
Following the PTX case report and the thalidomide trial, 
there was increased interest in using newer-generation 
TNF-α inhibitors, such as the monoclonal antibody 
infliximab or the fusion protein etanercept, in the treat-
ment of TEN. To date, there are 10 known published case 
reports,11,12,15-21,23 3 case series,13,14,22 and 1 trial24 describ-
ing the use of these agents; however, treatment protocols 
vary. Categories of treatment protocols include the use 
of TNF-α inhibitors as monotherapy, following failure 
of other systemic agents, and in combination with other 
systemic therapies. 

TNF-α Inhibitors as Monotherapy—Review of the  
literature yielded 2 case reports using infliximab mono-
therapy11,12 and 2 case series using infliximab or etan-
ercept monotherapy13,14 with a total of 14 patients  
(Table 1). Fischer et al11 was the first of these reports to 
describe a patient successfully treated with supportive 
care and a single dose of infliximab 5 mg/kg. The dose was  
given 4 days after the onset of symptoms, and the rapid 
progression of the disease was stopped, with complete 
recovery in less than 4 weeks.11 Hunger et al12 also 
described the successful treatment of a patient using 
a similar protocol: a single dose of infliximab 5 mg/kg  
given 3 days after symptom onset. Epidermal detach-
ment was abated within 24 hours and the patient had 
almost complete reepithelialization within 5 days.12  
In a case series published by Zárate-Correa et al,13  
2 patients with near 100% body surface area involvement 
were successfully treated with a single dose of infliximab  
300 mg. Although both of these patients experienced  
fairly rapid recoveries, one patient’s course was complicated 
by methicillin-resistant Staphylococcus aureus bacteremia.13  
Paradisi et al14 described 10 consecutive patients treated 
with a single dose of etanercept 50 mg given within  
6 hours of hospital admission and within 72 hours of  
symptom onset. The SCORTEN (SCORe of Toxic  
Epidermal Necrolysis) scale—a severity-of-illness assess-
ment for TEN based on body surface area involvement, 
comorbidities, and metabolic abnormalities—was used  
to predict mortality in these patients. The inves-
tigators reported an expected mortality of 46.9%;  
however, the observed mortality was 0%, and there were 
no reported infections.14

TNF-α Inhibitors Following Failure of Other Systemic 
Agents in TEN—Seven case reports and 1 case series 
using anti–TNF-α therapy following failure of other 
systemic agents were reviewed for a total of 9 patients  
(3 pediatric/adolescent patients, 6 adult patients)
(Table 2).13,15-21 Seven patients were treated with inflix-
imab,13,15,17,19-21 and the remaining 2 patients were treated 
with etanercept.16,18 All patients were treated initially with 
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TABLE 1. TNF-α Inhibitors Used as Monotherapy for TEN

Reference  
(Year)/Country

Patient Age, y/Sex 
(Culprit Drug)

BSA Affected, %  
(SCORTEN)

Anti–TNF-α Therapy 
Administered/ 
No. of Days After 
Onset of Symptoms Response Outcome

Fischer et al11 
(2002)/Germany

56/F (co-trimoxazole) 35 (–) Infliximab 5 mg/kg 
(single dose)/4

Progression of disease 
stopped; blisters/
erythema abated 
completely without 
further therapy

Recovered

Hunger et al12 
(2005)/Switzerland

69/F (diclofenac) >30 (–) Infliximab 5 mg/kg 
(single dose)/3

Epidermal detachment 
stopped within  
24 h; reepithelialization 
almost complete  
after 5 d

Recovered

Zárate-Correa et al13 
(2013)/Colombia

76/M (furosemide) 100 (2) Infliximab 300 mg 
(single dose)/∼2

By hospital  
day 9, >95% of 
damaged skin was 
reepithelialized

Recovered, 
course 
complicated 
by MRSA 
bacteremia

20/F (nevirapine, 
zidovudine, lamivudine)

100 (2) Infliximab 300 mg 
(single dose)/∼2

Skin lesions improved 
within a few days; 
patient recovered 
completely after 7 d

Recovered 
without 
complication

Paradisi et al14  
(2014)/Italy

57/F (carbamazepine) >30 (6) Etanercept 50 mg 
(single dose)/<3

Complete 
reepithelialization  
in 12 d

Recovered

70/M (ofloxacin) >30 (3) Etanercept 50 mg 
(single dose)/<3

Complete 
reepithelialization  
in 8 d

Recovered

28/F (lansoprazole, 
azathioprine)

>30 (2) Etanercept 50 mg 
(single dose)/<3

Complete 
reepithelialization  
in 8 d

Recovered

62/F 
(methylprednisolone)

>30 (3) Etanercept 50 mg 
(single dose)/<3

Complete 
reepithelialization  
in 12 d

Recovered

73/M (ciprofloxacin) >30 (4) Etanercept 50 mg 
(single dose)/<3

Complete 
reepithelialization  
in 8 d

Recovered

78/M (carbamazepine) >30 (5) Etanercept 50 mg 
(single dose)/<3

Complete 
reepithelialization  
in 7 d

Recovered

72/F (phytotherapy 
product)

>30 (2) Etanercept 50 mg 
(single dose)/<3

Complete 
reepithelialization  
in 8 d

Recovered

50/F (carbamazepine) >30 (6) Etanercept 50 mg 
(single dose)/<3

Complete 
reepithelialization  
in 20 d

Recovered

71/M (carbamazepine) >30 (2) Etanercept 50 mg 
(single dose)/<3

Complete 
reepithelialization  
in 9 d

Recovered

55/F (diclofenac) >30 (3) Etanercept 50 mg 
(single dose)/<3

Complete 
reepithelialization  
in 9 d

Recovered

Abbreviations: TNF, tumor necrosis factor; TEN, toxic epidermal necrolysis; BSA, body surface area; SCORTEN, SCORe of Toxic Epidermal Necrolysis;  
F, female; M, male; MRSA, methicillin-resistant Staphylococcus aureus.
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corticosteroids and/or IVIG. In each case, anti–TNF-α 
therapy was introduced when prior treatment failed 
to halt the progression of TEN. Most reports claimed a 
rapid and beneficial response to anti–TNF-α therapy. 
Eight of 9 (88.9%) patients recovered.13,15,17-21 Famularo 
et al16 described 1 patient who was treated with 2 
doses of etanercept following prednisolone but died 
on the tenth day of hospitalization secondary to dis-
seminated intravascular coagulation and multiorgan fail-
ure; however, the patient reportedly had near-complete 
reepithelialization of the skin on the sixth day of the 
hospital course.16 Of the 8 surviving patients, 3 (37.5%) 
experienced hospital courses complicated by nosoco-
mial gram-negative bacteremia, including Pseudomonas 
aeruginosa, Escherichia coli, and Klebsiella pneumoniae.13,15 
Interestingly, a patient described by Worsnop et al20 
developed erosive lichen planus of the mouth and vulva 
31 days after infliximab infusion.

Combination of TNF-α Inhibitor With Other Systemic 
Agents in TEN—One case series22 and 1 case report23 
using infliximab in combination with other systemic 
therapies were reviewed with a total of 4 patients  
(Table 3). Both reports utilized the same treatment protocol,  
which consisted of a single bolus of intravenous methyl-
prednisolone 500 mg followed by a single dose of infliximab 
5 mg/kg and then IVIG 2 g/kg over 5 days. Three of 4 (75%) 
patients recovered.22,23 Gaitanis et al22 reported a patient 
who died on the ninth day of hospitalization secondary to 
multiorgan dysfunction caused by a catheter-related bacte-
remia. Similar to the patient described by Famularo et al,16 
this patient also was noted to have remarkably improved 
skin prior to death. Two of the other 3 patients that survived 
had their hospital course complicated by infection, requir-
ing antibiotics.22 In the Gaitanis et al22 series, the average 
predicted mortality according to a SCORTEN assessment 
was 50.8%; however, mortality was observed in 33.3% (1/3) 
of patients in the case series.

N-Acetylcysteine and Infliximab—The combination 
of NAC and infliximab was studied in a randomized 
controlled trial using TNF-α inhibition in TEN.24 In 
this study, 10 patients were admitted to a burn unit  
and treated with either 3 doses of intravenous NAC 
(150 mg/kg per dose) plus 1 dose of infliximab 5 mg/kg 
or NAC alone. Unlike some of the previously described 
articles, Paquet et al24 utilized an illness auxiliary score 
(IAS), which predicts both disease duration and mortality. 
An IAS was taken at admission and again 48 hours after 
completion of NAC and/or infliximab administration. The 
mean clinical IAS score was reported to have remained 
unchanged at treatment completion in the NAC group 
and slightly worsened in the NAC-infliximab group. One 
patient died in the NAC group and 2 patients died in the  
NAC-infliximab group, each due to infection. These 
fatalities corresponded to a mean mortality of 20% in 
the NAC-treated group and 40% for the NAC-infliximab 
group. To compare, the predicted mortalities based on the 
IAS were 20.4% and 21.4%, respectively.24

COMMENT
Tumor necrosis factor α inhibition in the treatment of 
TEN was first utilized in the 1990s with PTX and thalido-
mide.9,10 In 1994, PTX in addition to antioxidant therapy 
was found to successfully treat a 26-year-old woman with 
TEN attributed to anticonvulsant therapy.9 Other reports 
of PTX in the treatment of TEN were not found; however, 
there is a case series describing the successful treatment 
of 2 pediatric patients with Stevens-Johnson syndrome 
(SJS) and SJS-TEN overlap with PTX.25 Thalidomide, 
however, proved detrimental to patients with TEN as 
evidenced by an increased mortality in the 1998 trial.10 
Paradoxically, the treatment group was found to have 
increased rather than decreased TNF-α concentrations, 
which was hypothesized to be the cause of increased 
mortality. This finding furthered the theory that TNF-α is 
an important mediator in TEN pathogenesis and a poten-
tial novel target in disease management.10 

Since the PTX case report and the thalidomide trial, 
many physicians have reported the beneficial effects of 
biologic TNF-α inhibitors in the course of TEN; how-
ever, most of the literature is composed of case reports 
and case series describing a small number of patients. 
Therefore, the beneficial effects of anti–TNF-α therapy 
in TEN cannot be conclusively derived. Furthermore, 
cases using TNF-α inhibitors in combination with or after 
other systemic agents complicate the effects of TNF-α 
inhibitors themselves. Most of these case reports and case 
series describe the beneficial effects of TNF-α inhibitors 
in TEN; however, it is important to remember that cases 
in which these agents were ineffective are less likely to be 
published. The strongest evidence for TNF-α inhibitor use 
in the treatment TEN comes from the Paradisi et al14 case 
series, which showed a decrease in expected mortality 
with etanercept monotherapy in a relatively large cohort 
of patients. However, when evaluated prospectively  
by Paquet et al,24 there was no benefit seen by adding 
infliximab to NAC therapy and possibly an increased 
mortality in the group treated with both agents.

In the cases reviewed, a total of 32 patients were 
treated with infliximab or etanercept, and of these 
patients there were 4 deaths (12.5%).16,22,24 Three deaths 
were attributed to infection and 1 was attributed to 
disseminated intravascular coagulation. Furthermore, 
infection complicated the hospital course of 9 (28.1%) 
patients.13,15,22,24 The bacteria cultured from these patients 
included methicillin-resistant S aureus, P aeruginosa, E coli, 
Enterobacter aerogenes, and K pneumoniae. Patients who 
received TNF-α antagonists in combination with or after 
other systemic immunosuppressants appeared to have a 
higher incidence of infections. All patients treated with 
TNF-α antagonists in TEN should undergo careful evalu-
ation and monitoring for infections due to the immuno-
suppressant effect of these drugs. 

In our review, a total of 3 pediatric/adolescent patients 
received a TNF-α inhibitor for the treatment of TEN.13,17,21 
Two patients received infliximab as a second-line 
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medication after failure of IVIG to arrest progression 
of disease13,17 and one patient received infliximab as a 
second-line medication after dexamethasone.21 Each of 
these patients recovered without any reported infections 
or long-term complications. 

Although excluded from this review, both infliximab 
and etanercept have been reported to show benefit in 
acute generalized exanthematous pustulosis/TEN over-
lap.26,27 Interestingly, in postmarketing surveillance, rare 
reports have implicated both infliximab and etanercept in 
causing both SJS and TEN.28 Also, there have been case 
reports of adalimumab causing SJS, but no cases of it 
causing TEN were identified.29,30 

CONCLUSION
Rapid discontinuation of the culprit drug and aggressive 
supportive care remain the primary treatment of TEN. 
Tumor necrosis factor α inhibitors as monotherapy or 
as second-line agents show promise in the treatment of 
this complex disease state in both the adult and pediatric 
populations. The risks of these potent immunosuppres-
sants must be weighed, and if administered, patients must 
be closely monitored for infections. Additional studies are 
needed to further characterize the role of TNF-α inhibi-
tion in the treatment of TEN. 
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