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CASE LETTER

To the Editor:
Acute graft-vs-host disease (GVHD) remains a limita-
tion to hematopoietic stem cell transplantation (HSCT) 
in 20% to 50% of patients after transplant. Furthermore, 
failed treatment with corticosteroids is frequent and 
portends a poor prognosis.1 Toxic epidermal necrolysis 
(TEN) is an epidermolytic skin disorder thought to rep-
resent an adverse drug reaction, though its pathogenesis 
remains unclear. Severe forms of acute GVHD can mimic 
TEN clinically and histologically. Both can present with 
widespread cutaneous and mucosal bullae, erosions, and 
desquamation. Toxic epidermal necrolysis in the context 
of allogeneic hematopoietic stem cell transplantation 
is extremely rare, with almost 100% mortality in adult 

patients. Features that favor acute GVHD over TEN 
include diarrhea, elevation in bilirubin level, and chime-
rism.2 However, these features might be absent, posing a 
therapeutic dilemma, as current treatment preferences for 
each of these entities differ.

Growing evidence supports the use of anti–tumor  
necrosis factor (TNF) α drugs for the treatment of TEN. 
Success has been reported with both anti–TNF-α mono-
clonal antibodies as well as the soluble fusion protein 
etanercept.3,4 The use of TNF-α inhibitors in acute GVHD 
remains anecdotal. 

A 58-year-old man (patient 1) with a history of acute 
myelogenous leukemia presented with a pruritic morbil-
liform eruption 28 days after HSCT. There was no desqua-
mation or mucosal involvement and the biopsy obtained 
was histologically suggestive of grade 2 acute GVHD. 
His immunosuppressive regimen included sirolimus 
and cyclophosphamide. He was receiving trimethoprim- 
sulfamethoxazole (TMP-SMX), voriconazole, and acyclovir 
for infectious prophylaxis. At the time of presentation, he 
was treated with high-dose systemic steroids (prednisone 
2 mg/kg/d) for acute GVHD with partial improvement. 
Upon tapering of the steroids 3 weeks after initiating  
TMP-SMX and 1 week after initiating voriconazole, he 
developed painful desquamation and erosions involv-
ing 95% of the body surface area (BSA), necessitating 
admission to the local burn unit (Figure 1). Biopsies 
demonstrated full-thickness epidermal necrosis with sub-
epidermal blistering and interface dermatitis (Figure 2). 
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PRACTICE POINTS
•	 �Graft-vs-host disease (GVHD) and toxic epidermal 

necrolysis (TEN) are rare life-threatening complications 
seen in patients with allogeneic hematopoietic stem 
cell transplantation. 

•	 �Although mild acute GVHD easily is distinguished from 
TEN, severe acute GVHD and TEN share overlapping 
features and present a diagnostic challenge. 

•	 �Therapeutic decisions and associated outcomes 
hinge on accurate diagnosis, as high-dose systemic 
corticosteroids have been associated with higher 
mortality rates in TEN.
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No gastrointestinal tract involvement of acute GVHD 
was noted. The patient was a 100% donor chimera, 
supporting the diagnosis of acute GVHD; however, 
the patient and donor carried the HLA-C*06:02 allele, 
which previously has been described in association with  
TMP-SMX–related Stevens-Johnson syndrome/TEN.5 In 
addition, causality assessment using the algorithm of drug 
causality for epidermal necrolysis indicated TMP-SMX as 
a probable cause and voriconazole as a possible cause. 
The diagnosis of TEN with a SCORe of Toxic Epidermal 
Necrosis (SCORTEN) of 4 in the setting of acute GVHD 
was favored, though grade 4 acute GVHD could not be 
excluded. Trimethoprim-sulfamethoxazole was discon-
tinued, and voriconazole was changed to posaconazole. 
He received supportive care along with 1 dose of 25-mg 
subcutaneous etanercept and 3 days of intravenous immu-
noglobulin (IVIG). Skin re-epithelialization was complete 
by 3 weeks. At 4 weeks, the patient developed a new 
asymptomatic erythematous eruption. Biopsies demon-
strated changes of acute and chronic GVHD (Figure 3) 
that resolved with up-titration of sirolimus. The patient 
remained hospitalized for 96 days and continued to follow 
up with his transplant team as well as ophthalmology and 
dermatology. He died 2 years after HSCT.

A 67-year-old woman (patient 2) with high-grade 
myelodysplastic syndrome presented with an erythema-
tous morbilliform eruption on the torso on day 20 after 
a matched unrelated HSCT that histologically was con-
sistent with grade 2 GVHD (Figure 4). She had been 
receiving sirolimus and tacrolimus for GVHD prophy-
laxis. Infectious prophylaxis included acyclovir, pent-
amidine, micafungin, and TMP-SMX. Despite high-dose 
systemic steroids, the rash progressed and ultimately 
involved 80% BSA. A positive Nikolsky sign was noted 
involving 21% BSA (Figure 5), in addition to oral and 

genital mucosal ulcers. She denied nausea, vomiting, 
fever, or diarrhea. Chimerism studies were negative. 
Trimethoprim-sulfamethoxazole was discontinued, and 
she was transferred to a burn unit. Biopsies showed full-
thickness epidermal necrosis. A diagnosis of TEN with a 
SCORTEN of 4 in the setting of acute GVHD was favored; 
grade 4 acute GVHD could not be excluded. Steroids were 
discontinued. Because laboratory studies indicated IgA 
deficiency, IVIG was not considered as a systemic option 
for therapy. The patient received 1 dose of infliximab  
(5 mg/kg). Cyclophosphamide 1600 mg weekly was  
added for GVHD therapy. The wounds progressively 
healed, and 2 weeks into her admission she was noted 
to have only 3% BSA with denuded skin. The patient 
was transferred to the cancer treatment center for further 
management of the malignancy. Unfortunately, after  
2 months she died due to ischemic colitis that was con-
firmed on autopsy.

FIGURE 1. Desquamation and erosions involving the face as well as 
the oral and nasal mucosae (patient 1).

FIGURE 3. Four weeks after treatment, histopathology revealed a 
vacuolar interface with scattered necrotic keratinocytes within an 
acanthotic epidermis with hyperkeratosis and wedge-shaped hyper-
granulosis (patient 1)(H&E, original magnification ×200).

FIGURE 2. Histopathology revealed full-thickness epidermal necrosis 
suggesting toxic epidermal necrolysis or grade 4 acute graft-vs-host 
disease (patient 1)(H&E, original magnification ×200).
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Graft-vs-host disease and TEN are rare, life-threatening 
complications seen in patients with allogeneic HSCT.2 
Graft-vs-host disease and TEN share clinicopathologic 
characteristics and effector immune mechanisms, largely 
the substantial role of T-cell activation and tissue destruc-
tion, which occur through mediators such as TNF-α.6-8 

Given the sparse lymphocytic infiltrate, keratinocyte 
death in TEN is thought to result from soluble molecules, 
including TNF-α and TNF-related apoptosis-inducing 
ligand.9 Tumor necrosis factor α has been identified in 
blister fluid, biopsy specimens, and serum of patients 
with TEN. Tumor necrosis factor α increases the expres-
sion of keratinocyte-inducible nitric oxide synthase, 
which upregulates keratinocyte Fas ligand expression 
and subsequent Fas- and caspase-8–mediated keratino-
cyte cell death.10

Acute GVHD results from donor lymphocyte activa-
tion after infusion into damaged recipient tissues that pre-
viously have been radiated or chemoablated. Mismatches 
in histocompatibility complexes between donor cells and 
recipient tissue antigens serve as the initial trigger for 
immune activation. Activation of antigen-presenting cells 
followed by activation, proliferation, differentiation, and 
migration of donor T cells ultimately results in destruc-
tion of the target tissue.11 Immune mediators, such as 
TNF-α and lymphotoxin α (another member of the TNF 

superfamily), play a nonredundant role in the pathogen-
esis of GVHD.12

Current treatment strategies for severe acute GVHD 
and TEN differ. In North America, high-dose IVIG fre-
quently is used as first-line systemic therapy, while high-
dose systemic corticosteroids rarely are used.13 Studies 
have demonstrated successful use of anti–TNF-α drugs 
for the treatment of TEN.3,4 Moreover, etanercept has 
shown to effectively inhibit lymphotoxin α.14 Similarly, 
TNF inhibition in the management of steroid-refractory 
acute GVHD has been successful.1 These studies coupled 
with the underlying immune mechanisms that both dis-
eases share encouraged initiating a trial of anti–TNF-α 
therapy in our patients. 

Patient 1 merits further discussion because he was 
both a 100% donor chimera as well as a carrier of an 
human leukocyte antigen susceptibility candidate allele 
to TMP-SMX. Historical features of his presentation are 
consistent with either steroid-refractory GVHD or TEN 
superimposed on acute GVHD. His initial presentation 
of the more typical macular exanthem of cutaneous acute 
GVHD was both biopsy proven and supported by clini-
cal improvement with steroid therapy, which was later 
followed by a robust blistering mucocutaneous presenta-
tion approximately 3 weeks after the administration of 
TMP-SMX and 1 week after initiating voriconazole that 
improved with IVIG and etanercept. 

It is difficult to determine if TEN represents a con-
tinuum or result of the underlying drivers of acute GVHD 
vs a drug reaction. Although there is insufficient evidence 
to establish a clear-cut diagnosis of TEN, these cases illus-
trate the need for better diagnostic techniques to allow 
differentiation between TEN and grade 4 acute GVHD, 
and in the context of uncertainty, TNF-α inhibition poses 
a viable therapeutic strategy for these 2 often lethal con-
ditions. Our cases do unequivocally indicate the benefit of 
this therapeutic modality, add to the current body of lit-
erature supporting the use of TNF-α inhibitors in patients 
such as ours without an official TEN diagnosis, and may 
guide future investigative efforts. 
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FIGURE 4. Morbilliform exanthem without desquamation (patient 2). 

FIGURE 5. The rash evolved to full-thickness epidermal detachment 
within 48 hours (patient 2). 

Copyright Cutis 2022. No part of this publication may be reproduced, stored, or transmitted without the prior written permission of the Publisher.

CU
TIS

 D
o 

no
t c

op
y



GVHD AND TEN

E12   I  CUTIS® WWW.MDEDGE.COM/DERMATOLOGY

  7. 	 French LE, Tschopp J. Fas-mediated cell death in toxic epidermal 
necrolysis and graft-versus-host disease: potential for therapeutic inhi-
bition. Schweiz Med Wochenschr. 2000;130:1656-1661.

  8. 	 Downey A, Jackson C, Harun N, et al. Toxic epidermal necrolysis: review of 
pathogenesis and management. J Am Acad Dermatol. 2012;66:995-1003.

  9. 	 de Araujo E, Dessirier V, Laprée G, et al. Death ligand TRAIL, secreted 
by CD1a+ and CD14+ cells in blister fluids, is involved in killing kera-
tinocytes in toxic epidermal necrolysis. Exp Dermatol. 2011;20:107-112.

10. 	 Viard-Leveugle I, Gaide O, Jankovic D, et al. TNF-α and IFN-γ are 
potential inducers of Fas-mediated keratinocyte apoptosis through  
activation of inducible nitric oxide synthase in toxic epidermal necroly-
sis. J Invest Dermatol. 2013;133:489-498.

11. 	 Choi SW, Levine JE, Ferrara JL. Pathogenesis and management  
of graft-versus-host disease. Immunol Allergy Clin North Am. 2010; 
30:75-101.

12. 	 Markey KA, Burman AC, Banovic T, et al. Soluble lymphotoxin  
is an important effector molecule in GVHD and GVL. Blood. 
2010;115:122-132.

13. 	 Dodiuk-Gad RP, Olteanu C, Jeschke MG, et al. Treatment of toxic  
epidermal necrolysis in North America. J Am Acad Dermatol. 
2015;73:876-877.

14. 	 Tracey D, Klareskog L, Sasso EH, et al. Tumor necrosis factor  
antagonist mechanisms of action: a comprehensive review. Pharmacol 
Ther. 2008;117:244-279. 

Copyright Cutis 2022. No part of this publication may be reproduced, stored, or transmitted without the prior written permission of the Publisher.

CU
TIS

 D
o 

no
t c

op
y




