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Abstract

Background. Toxic epiderm al necrolysis (TEN) is a rare, severe autoimmune reaction, most commonly formed 
as a response to drug treatment. Together with Stevens-Johnson syndrome (SJS), it creates a spectrum of disease, 
with TEN being more severe. Case report. We presented a successful treatment of three patients with severe TEN. 
Due to the rarity of the disease, there is no specific treatment guideline. Results. In our cases, patients were treated 
with plasmapheresis with a positive outcome.  Anestezjologia i Ratownictwo 2020; 14: 142-146.
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Introduction

Toxic epidermal necrolysis (TEN) and Stevens-
Johnson Syndrome (SJS) are rare but life-threatening 
conditions involving detachment of the skin and 
mucous membranes. The incidence of TEN is appro-
ximately 0.4-1.2 cases / 1,000,000 per year [1,2]. Still, 
despite the development of treatment modalities, the 
mortality rate is relatively high and is estimated to be 
10-20% of cases [3,4]. The typical manifestation of TEN 
includes widespread painful blistering and mucosal 
membrane erosions. TEN is recognized if more than 
30% of the skin surface is affected, SJS if less than 10%, 
and TEN/SJS overlap if 10-30% skin is involved. 

A drug-induced immune response mostly causes 
the initiation of SJS/TEN. This reaction leads to wide-
spread keratinocyte apoptosis, skin sloughing, and 
blistering. However, not all cases of TEN are associated 
with medications [5]. Still, 20-30% of patients have an 
idiopathic or uncertain cause of the syndrome [6]. The 

most common drugs which initiate TEN include allo-
purinol, antibiotics, nonsteroidal anti-inflammatory 
drugs (NSAIDs), and anti-epileptic drugs [5]. 

The prevalence of SJS or TEN after medications 
has been shown to be closely related to genetic predi-
spositions, which are associated with hypersensitivity 
reactions [7]. These predispositions result from the 
presence of alleles known as the “genetic marker.” The 
presence of HLA-B * 1502 was shown to be strongly 
associated with an increased risk of SJS or TEN after 
taking carbamazepine [8]. HLA-B * 1511 is also refer-
red to as a risk factor for the syndrome development, 
whereas HLA-B * 4001, HLA-B * 4601, and HLA-B * 
5801 are protective factors in the event of carbamaze-
pine-induced SJS /TEN in the Asian population [9]. 
Numerous studies have also demonstrated a correlation 
between the occurrence of HLA-B*5801 and an incre-
ased risk of an allopurinol-induced hypersensitivity 
reaction [10-13]. 

This study aimed to present three cases of patients 
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with TEN who were treated in the Intensive Care Unit 
(ICU) of a university hospital. Moreover, the treatment 
modalities of TEN syndrome, according to the recent 
literature, are presented. 

Patients and treatment 

The patients allowed the authors to present their 
cases, and their characteristics are shown in Table I. 
In every case, the syndrome was diagnosed by a der-
matologist, and the initial treatment was started in the 
dermatological department. Only patients in severe 
conditions, at risk of respiratory distress and the need 
for plasmapheresis, in the opinion of both dermato-
logists and intensivists, were transferred to our ICU. 

Each patient revealed some common signs and 
symptoms including
■ Painful blistering covering over 50% of the skin 

surface involving head, torso, and limbs
■ Difficult and painful swallowing 
■ Productive coughing
■ A positive Nikolsky sign (dislodgement of the 

intact superficial epidermis by shearing)
The implemented treatment including 

■ A series of plasmapheresis
■ Steroids 
■ Clemastin 
■ Prophylactic antibiotics - doxycycline 100 mg 

twice a day
In each case, the fresh frozen plasma was used as 

replacement fluid. The calculated amount of exchanged 
plasma was 70% for each therapy. Both patients 1 and 
2 improved quickly after a series of plasmapheresis – 
three therapies. Patient 2, due to old age, had plasma-
pheresis every second day. Because of slower healing, 
patient 3 had six plasmaphereses, and the additional 
treatment modalities consisted of cyclosporin, immu-
noglobulin (Ig-vena), acyclovir, and clindamycin. 
However, every patient had significant pain relief after 
plasmapheresis implementation. All patients were 
successfully discharged from the hospital. 

The table presents patients’ age in years, sex, 
a medication which probably induced TEN, the period 
between the treatment initiation and the first symp-
toms of TEN. The ICU and hospital stay are presented 
in days. For each patient, mouth and throat mucosa 
and ocular involvement are showed as high, most 
of the area (+), partial (±), and low, none or almost 
nothing (-). ICU, intensive care unit; TEN, toxic epi-
dermal necrolysis 

Discussion

The study presents the successful treatment of 
drug-induced TEN in the ICU. Although the patients 
received several medicines during the hospital stay, 
the significant improvement was noticed after a series 
of plasmapheresis. Our observation is consistent with 
previous reports regarding this therapy in patients 
with TEN [14,15]. 

The rationale for the usage of plasmapheresis in 
TEN includes the rapid removal of circulating drugs 
and antibodies. Although the evidence for the usage of 
this technique in TEN/SJS appears to be strong, plasma-
pheresis is not routinely utilized in these patients. The 
potential reasons for this state comprise lower severity 
of the syndrome, treatment of patients in dermatologi-
cal departments, and lack of availability of machines 
for extracorporeal treatment in hospitals. However, 
the trend is observed towards the wider usage of plas-
mapheresis as an initial therapy [14]. Plasmapheresis 
removes non-dialysis pathogenic elements from the 
plasma. Additional benefits of plasmapheresis may 
result from the removal of inflammatory cytokines 
such as IL6, IL8, TNF-alpha [16]. 

In three cases presented in our study, plasma-
pheresis was used in addition to supportive care 
and glucocorticosteroids. Patient 1 was treated three 
times on three consecutive days, while patient 2 was 
performed every two days due to the patient’s age and 
limitation of his body capacity. Plasmapheresis, in the 
case of TEN is used relatively rarely, and the research 

Table I. Patients characteristics 

Patient Medication inducing 
syndrome

TEN 
onset

ICU stay
(days)

Hospital 
stay 

(days)

Mouth 
and throat 

mucosa
Ocular 

involvement

1.	61	y	female Allopurinol 2 months 4 18 +/- -
2. 90 y male trimethoprim/sulfamethoxazole 2 week 5 46 - -
3. 73 y male Allopurinol 4 weeks 15 30 + +
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examining its effectiveness differ in results [17]. Some 
available publications do not confirm its effectiveness 
[18]. At the same time, many studies indicate that the 
use of plasmapheresis can have good therapeutic effects 
in patients with TEN/SJS and is a promising treatment 
method [19-21]. Publications from Japan indicate good 
efficacy of using plasmapheresis in patients with skin 
lesions occupying less than 30% of the body surface, 
and when the therapy is started early. However, proper 
treatment results in this country may be related to dif-
ferent diagnosis criteria of TEN and specific manage-
ment algorithms.

In the current study, the first and the third patient 
had taken allopurinol for weeks before the first symp-
toms appeared. According to the literature, the first 60 
days from the beginning of the treatment are correlated 
with the highest risk of TEN/SJS development [13]. The 
second patient was treated with co-trimoxazole, which 
could have been a trigger for the disease, but the effect 
of NSAIDs cannot be excluded here. 

Due to the fact that TEN/SJS is a rare disease, 
there is no strict treatment protocol, and the patient’s 
condition should be managed individually. The most 
common treatment methods include the use of gluco-
corticoids, cyclosporin A, cyclophosphamide, immu-
noglobulins (IVIG), anti-TNF, and plasmapheresis.

Numerous studies indicate that the most impor-
tant element of TEN/SJS therapy is supportive care, 
consisting of maintaining hemodynamic equilibrium 
and preventing life-threatening complications, mana-
gement of airway, renal function, fluid and electrolyte 
balance, nutrition, skin and ocular surfaces, pain 
control, and prevention of infection [17,18,22].

Glucocorticosteroids are one of the most com-
monly used means in SJS-TEN therapy [17]. The effec-
tiveness of treatment depends on the sensitivity of the 
cell-type allergic reaction to the action of steroids. Early 
incorporation of glucocorticosteroids into therapy 
is associated with better treatment outcomes [23]. 
According to some sources, steroid therapy is associ-
ated with a reduction in overall mortality and some 
complications of the disease, including those related 
to vision [7,17]. However, the results of the studies are 
inconclusive, and some reports showed no difference 
in the effects of treatment between supportive care and 
the use of steroids [18].

Cyclosporin is the second most commonly used 
drug in SJS/TEN therapy [24]. Cyclosporin is a cal-
cineurin inhibitor that blocks the activation of T-cell 

lymphocytes responsible for keratinocyte apoptosis 

[25]. It reduces mortality and enhances the reepithe-
lialization process, thus shortening hospitalization 
time and treatment costs [26,27]. A study comparing 
cyclosporin and glucocorticosteroid treatment was 
published, and the cyclosporin-treated group stayed 
in the hospital shorter, achieved faster reepithelializa-
tion comparing with the glucocorticosteroid-treated 
group. In addition, no deaths were reported after 
cyclosporin treatment [28]. Although the administra-
tion of cyclosporin seems effective and safe, it might 
cause a number of complications, especially for people 
in immunosuppression and renal failure [25]. In the 
current study, cyclosporin was added as a supportive 
medicine in patient 3. 

Cyclophosphamide action is probably based on 
inhibition of CD8 + T cell proliferation, which is associ-
ated with apoptosis of keratinocytes in TEN/SJS [29]. 
In one study, the 300mg dose successively reduced to 
100mg/day for 6 days was used with good effect [20].

N-acetylcysteine action is based on increasing 
the concentration of glutathione, being its precur-
sor. Glutathione scavenges free radicals and inhibits 
the NF-κB transcription factor. Saavedra (2012) used 
600 mg of N-acetylcysteine   every 8h for two days and 
observed a significant improvement in patients with 
TEN [30].

Many studies indicate good efficacy of IVIG, but 
their quality is disputable. The use of 1-3 g/kg of body 
weight for 3-5 days is commonly recommended [31-34]. 
Morci et al. proved that the use of IVIG was associated 
with a decrease in fever and a shortening of hospital-
ization in children. Still, no statistical significance 
was observed in the conservatively treated control 
group [35]. Moreover, advanced age and renal failure 
are contraindications for the use of immunoglobulin 
therapy [36]. However, in our study, patient 3 received 
immunoglobulin as well. 

Summary

The use of plasmapheresis was the basis for the 
treatment of the patients described above and brought 
a positive therapeutic effect. Plasmapheresis is a pro-
mising method of treatment for TEN/SJS; however, 
due to the small number of studies, ambiguous results, 
and the lack of a specific protocol, clinical situations 
in which this method would be the best therapeutic 
option cannot be determined.



145

Anestezjologia i Ratownictwo 2020;	14:	142-146		

Nauka praktyce / Science for medical practice

Conflict of interest 
None

Correspondence address
+ Michał Borys
II Department of Anesthesiology and Intensive Care
Medical University of Lublin, Poland
16, Staszica St. (SPSK Nr 1); 20-081 Lublin 
( (+48 81) 532 27 13
: michalborys1@gmail.com

Piśmiennictwo/References

 1. Rzany B, Correia O, Kelly JP, Naldi L, Auquier A, Stern R. Risk of Stevens-Johnson syndrome and toxic epidermal necrolysis during first 
weeks of anti-epileptic therapy: a case-control study. Study Group of the International Case Control Study on Severe Cutaneous Adverse 
Reactions. Lancet. 1999;353(9171):2190-4. 

 2. Chaby G, Maldini C, Haddad C, Lebrun-Vignes, B, Hemery, F, Ingen-Housz-Oro, et al. Incidence of and mortality from epidermal 
necrolysis (Stevens-Johnson syndrome/toxic epidermal necrolysis) in France during 2003-16: a four-source capture-recapture estimate. 
Br J Dermatol. 2020;182:618-624. 

 3. Hsu DY, Brieva J, Silverberg NB, Silverberg JI. Morbidity and mortality of Stevens‐Johnson syndrome and toxic epidermal necrolysis in 
United States adults. J Invest Dermatol 2016; 136:1387–97.

 4. Frey N, Jossi J, Bodmer M, Bircher A, Jick SS, Meier CR, et al. The epidemiology of Stevens‐Johnson syndrome and toxic epidermal 
necrolysis in the UK. J Invest Dermatol 2017;137:1240–7.

 5. Sassolas B, Haddad C, Mockenhaupt M, Dunant A, Liss Y, Bork K, et al. ALDEN, an algorithm for assessment of drug causality in 
Stevens-Johnson syndrome and toxic epidermal necrolysis: comparison with case–control analysis. Clin Pharmacol Ther 2010; 88:60–8.

 6. Mockenhaupt M, Viboud C, Dunant A, Naldi L, Halevy S, Bouwes Bavinck JN, et al. Stevens-Johnson syndrome and toxic epidermal 
necrolysis: assessment of medication risks with emphasis on recently marketed drugs. The EuroSCARstudy. J Invest Dermatol 2008; 
128:35–44.

 7. Lerch M, Mainetti C, Terziroli Beretta-Piccoli B, Harr T. Current Perspectives on Stevens-Johnson Syndrome and Toxic Epidermal 
Necrolysis. Clin Rev Allergy Immunol. 2018;54:147-76. 

 8. Chung WH, Hung SI, Hong HS, Hong HS, Hsih MS, Yang LC, et al. A marker for Stevens-Johnson syndrome. Nature. 2004;428:486.
 9. Wang Q, Sun S, Xie M, Zhao K, Li X, Zhao Z. Association between the HLA-B alleles and carbamazepine-induced SJS/TEN: A meta-

analysis. Epilepsy Res. 2017;135:19-28. 
 10. Hung SL, Chung WH, Liou LB, Chu CC, Lin M, Huang HP, et al. HLA-B*5801 allele as a genetic marker for severe cutaneous adverse 

reactions caused by allopurinol. Proc Natl Acad Sci U S A. 2005;102:4134-9. 
 11. Saito Y, Stamp L, Caudle K, Hershfield MS, McDonagh EM, Callaghan JT, et al. Clinical Pharmacogenetics Implementation Consortium 

(CPIC) guidelines for human leukocyte antigen B (HLA-B) genotype and allopurinol dosing: 2015 update. Clin Pharmacol Ther. 
2016;99:36-37. 

 12. Jutkowitz E, Dubreuil M, Lu N, Kuntz KM, Choi HK. The cost-effectiveness of HLA-B*5801 screening to guide initial urate-lowering 
therapy for gout in the United States. Semin Arthritis Rheum. 2017;46(5):594-600. doi:10.1016/j.semarthrit.2016.10.009

 13. Halevy S, Ghislain PD, Mockenhaupt M, et al. allopurinol is the most common cause of Stevens-Johnson syndrome and toxic epidermal 
necrolysis in Europe and Israel. J Am Acad Dermatol. 2008;58:25-32. 

 14. Yamane Y, Matsukura S, Watanabe Y, Yamaguchi Y, Nakamura K, Kambara T, et al. Retrospective analysis of Stevens-Johnson syndrome 
and toxic epidermal necrolysis in 87 Japanese patients--Treatment and outcome. Allergol Int. 2016;65:74-81. 

 15. Chaidemenos GC, Chrysomallis F, Sombolos K, Mourellou O, Ioannides D, Papakonstantinou M. Plasmapheresis in toxic epidermal 
necrolysis. Int J Dermatol. 1997;36:218-21. 

 16. Pinna A, Nuvoli E, Blasetti F, Posadinu MA, Boscia F. Plasmapheresis, intravenous immunoglobulins, and autologous serum eyedrops 
in the acute eye complications of toxic epidermal necrolysis. Eur J Ophthalmol. 2017;27:658-63. 

 17. Zimmermann S, Sekula P, Venhoff M, Motschall E, Knaus J, Schumacher M, et al. Systemic immunomodulating therapies for Stevens-
Johnson syndrome and toxic epidermal necrolysis: A systematic review and meta-analysis. JAMA Dermatology. 2017;153:514-22.

 18. Schneider JA, Cohen PR. Stevens-Johnson Syndrome and Toxic Epidermal Necrolysis: A Concise Review with a Comprehensive Summary 
of Therapeutic Interventions Emphasizing Supportive Measures. Adv Ther. 2017;34:1235-44. 



146

Anestezjologia i Ratownictwo 2020;	14:	142-146		

Nauka praktyce / Science for medical practice

 19. Han F, Zhang J, Guo Q, Feng Y Gao, Guo L, et al. Successful treatment of toxic epidermal necrolysis using plasmapheresis: A prospective 
observational study. J Crit Care. 2017;42:65-8. 

 20. Giudice G, Maggio G, Bufano L, Memeo G, Vestita M. Management of Toxic Epidermal Necrolysis with Plasmapheresis and Cyclosporine 
A: Our 10 Years’ Experience. Plast Reconstr Surg - Glob Open. 2017;5(2). doi:10.1097/GOX.0000000000001221

 21. Szczeklik W, Nowak I, Seczynska B, Sega A, Krolikowski W, Musial J. Beneficial Therapeutic Effect of Plasmapheresis After Unsuccessful 
Treatment With Corticosteroids in Two Patients With Severe Toxic Epidermal Necrolysis. Ther Apher Dial. 2010;14;354-7. 

 22. Fernando SL. The management of toxic epidermal necrolysis. Australas J Dermatol. 2012;53:165-71. 
 23. Kumar R, Das A, Das S. Management of stevens-johnson syndrome-Toxic epidermal necrolysis: Looking beyond guidelines! In: Indian 

Journal of Dermatology. 2018;63:117-124. 
 24. Sweileh WM. Bibliometric analysis of literature on toxic epidermal necrolysis and Stevens-Johnson syndrome: 1940 - 2015. Orphanet J 

Rare Dis. 2017;12:1-15. 
 25. Ng QX, De Deyn MLZQ, Venkatanarayanan N, Ho CYX, Yeo WS. A meta-analysis of cyclosporine treatment for Stevens–Johnson 

syndrome/toxic epidermal necrolysis. J Inflamm Res. 2018;11:135-42. 
 26. Saoji V, Hazare S, Choudhary S. Successful use of cyclosporine in the treatment of toxic epidermal necrolysis: A case series. Indian J 

Drugs Dermatology. 2016;2:24. 
 27. Conner CD, McKenzie E, Owen CE, Callen JP. The use of cyclosporine for Stevens-Johnson syndrome-toxic epidermal necrolysis spectrum 

at the University of Louisville: A case series and literature review. Dermatol Online J. 2018;24.
 28. Singh G, Chatterjee M, Verma R. Cyclosporine in Stevens Johnson syndrome and toxic epidermal necrolysis and retrospective comparison 

with systemic corticosteroid. Indian J Dermatology, Venereol Leprol. 2013;79:686. 
 29. Hertl M, Bohlen H, Merk HF. Efficacy of cyclophosphamide in toxic epidermal necrolysis. J Am Acad Dermatol. 1993;28:511. 
 30. Janeczek M, Moy L, Riopelle A, et al. The Potential Uses of N-acetylcysteine in Dermatology: A Review. J Clin Aesthet Dermatol. 

2019;12:20-6. 
 31. Mayorga C, Torres MJ, Corzo JL, Sanchez-Sabate E, Alvarez J, Vera A, et al. Improvement of toxic epidermal necrolysis after the early 

administration of a single high dose of intravenous immunoglobulin. Ann Allergy, Asthma Immunol. 2003;91:86-91. 
 32. Simeone F, Rubio ER. Treatment of toxic epidermal necrolysis with intravenous immunoglobulin. J La State Med Soc. 2019;155:266-9.
 33. Sidwell RU, Swift S, Yan CL, Porter W, Thompson EM, Clark JA, et al. Treatment of toxic epidermal necrolysis with intravenous 

immunoglobulin. Int J Clin Pract. 2003;57:643-5.
 34. Phan TG, Wong RCW, Crotty K, Adelstein S. Toxic epidermal necrolysis in acquired immunodeficiency syndrome treated with intravenous 

gammaglobulin. Australas J Dermatol. 1999;40(3):153-157.
 35. Morici MV, Galen WK, Shetty AK, Lebouef RP, Gouri TP, Cowan GS, et al. Intravenous immunoglobulin therapy for children with 

Stevens-Johnson syndrome. J Rheumatol. 2000;27:2494-7.
 36. Bachot N, Revuz J, Roujeau JC. Intravenous immunoglobulin treatment for Stevens-Johnson syndrome and toxic epidermal necrolysis: 

A prospective noncomparative study showing no benefit on mortality or progression. Arch Dermatol. 2003;139:33-6.




