
Letter to the Editor
Possible role of TH17 cells in the pathogenesis
of Stevens-Johnson syndrome and toxic epi-
dermal necrolysis

To the Editor:
Stevens-Johnson syndrome (SJS) and toxic epidermal necrol-

ysis (TEN) are rare but life-threatening forms of the same
mucocutaneous diseases.1 The pathogenesis of SJS/TEN is still
unclear; however, drugs are the most important etiologic agents.
SJS/TEN is believed to involve an immune-mediated cytotoxic
reaction against keratinocytes, leading to massive apoptosis.
Accumulating evidence has shown that the extensive keratinocyte
apoptosis might be mediated by granulysin, perforin/granzyme B,
and Fas ligand, which can be released by cytotoxic CD81 T lym-
phocytes, natural killer T cells, and macrophages.1-3 A variety of
cytokines, including IFN-g, TNF-a, IL-6, IL-10, and IL-13, have
also been reported to be involved in the immune reaction of SJS/
TEN.2,3 TH17 cells are a recently described effector CD4

1 T-cell
subset that produces IL-17 and IL-22 and that has been implicated
in the pathogenesis of various autoimmune and allergic diseases.4

However, little information is available regarding the role of TH17
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cells in the pathogenesis of SJS/TEN. In this study we examined
TH17 cells in the circulation and blister fluid of patients with
SJS/TEN.

Patients with SJS/TEN (n 5 7) and those with erythema
multiforme major (EMM; n5 7) were enrolled in this study after
providing informed consent. Seven healthy subjects served as
control subjects. The diagnosis of SJS/TEN and EEM was made
on the basis of clinical and histopathologic criteria.1 All patients
with SJS/TEN and those with EMM were treated with systemic
prednisolone. Blood samples, blister fluids, or both were obtained
from the patients with SJS/TEN and those with EMM before
treatment with prednisolone. This study was approved by the
ethics committee of Saitama Medical University, Saitama
Medical Center.

Flow cytometric assessment of cytokine production in CD41

and CD81T cells was performed as described previously.5 Briefly,
T cells from the circulation and blister fluid of patients with SJS/
TEN were stimulated for 4 hours with phorbol 12-myristate
13-acetate and ionomycin, followed by staining for intracellular
cytokines. The results are expressed as means6 SEMs. Statistical
analyseswere performedwith theMann-WhitneyU test, the paired
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FIG 2. The proportion of circulating IL-171CD41 T cells significantly decreased after improvement of

SJS/TEN.
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t test, and nonparametric Spearman rank correlation. P values of
less than .05 were considered significant.

The percentages of CD41 and CD81 T cells in the circulation
of patients with SJS/TEN were 28.6% 6 4.9% and 27.7% 6
4.0%, respectively, and in the blister fluid the percentages were
22.7% 6 4.5% and 51.2% 6 7.3%, respectively. The number of
lymphocytes in the blister fluid from 2 patients with SJS/TEN
were 2.3 3 106/mL and 7.3 3 106/mL, respectively. Our results
indicate that the blister fluid of patients with SJS/TEN contains
not only CD81 T cells but also a significant number of CD41

T cells, which is consistent with a previous report.2 The percent-
ages of CD41 and CD81 T cells in the circulation of patients with
EMM were 43.8% 6 5.9% and 21.7% 6 4.6%, respectively.

As shown in Fig 1, A, the proportion of circulating IL-17–
producing CD41 T cells, but not CD81 T cells, was significantly
higher in patients with SJS/TEN than in patients with EMM, as
well as healthy subjects (P < .05). No significant differences in
the proportions of circulating IL-17–producing CD41 and CD81

T cells were observed between patients with EMM and healthy
subjects. There were no significant differences in the proportions
of circulating IL-4– and IFN-g–producing T cells among patients
with SJS/TEN, patients with EMM, and healthy subjects, although
the proportions of circulating TNF-a–producingCD41 andCD81

T cells were lower in patients with SJS/TEN than in healthy sub-
jects (P < .05). We also examined IL-17–producing CD41 T cells
in a CLA1CCR41 subset with skin-homing properties and found a
significantly higher proportion of such cells existed in this subset
in patients with SJS/TEN (P < .05; Fig 1, B).

We next examined cytokine-producing T cells in the blister
fluid of patients with SJS/TEN. Although IL-17–producing CD41

T cells were present in the blister fluid of patients with SJS/TEN,
there were no significant differences between the proportion of
such cells in the circulation and blister fluid (Fig 1, C). There
were no significant differences in the proportions of IL-4–,
IFN-g–, and TNF-a–producing CD41 and CD81 T cells between
the circulation and blister fluid of patients with SJS/TEN. The
proportion of IL-17–producing CD41 T cells in the blister
fluid was positively correlated with the percentage of the body
surface area showing epidermal detachment in patients with
SJS/TEN (r5 0.78, P< .05; Fig 1,D), suggesting that IL-17–pro-
ducing CD41 T cells infiltrating the skin lesions are related to dis-
ease severity.

Finally, the proportion of circulating cytokine-producing
T cells was examined after improvement of skin lesions in
patients with SJS/TEN to determinewhich cytokines contribute to
the outcome of SJS/TEN. The proportion of circulating IL-17–
producing CD41 T cells decreased significantly after disease
improvement (P < .05), whereas that of circulating IFN-
g–producing CD81 T cells increased (P < .05, Fig 2). There
were no significant differences in the proportions of circulating
IL-4– and TNF-a–producing T cells before and after disease im-
provement. Collectively, these results suggest that skin-homing
TH17 cells are involved in the pathogenesis of SJS/TEN.

The pathogenic role of TH17 cells in patients with SJS/TEN is
unclear. Existing evidence suggests that IL-17 induces proinflam-
matory cytokines, such as IL-6 and TNF-a, and neutrophil
chemoattractant chemokines, such as CXCL8.4 Caproni et al6

reported that myeloperoxidase-positive neutrophils are easily de-
tectable in the lesional skin of patients with SJS/TEN and sug-
gested that neutrophils might contribute to the tissue damage
through release of reactive oxygen species and lysosomal en-
zymes. TH17 cells might be involved in inflammation and tissue
damage in patients with SJS/TEN through regulation of the re-
cruitment of neutrophils and other inflammatory leukocytes.
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Pennino et al7 recently demonstrated that the IL-17 infiltrating
skin lesions of patients with allergic contact dermatitis strongly
enhance the display of adhesion molecules, such as intercellular
adhesion molecule 1, on keratinocytes, thereby promoting T
cell–keratinocyte adhesion and T cell–mediated cytotoxicity
and resulting in keratinocyte apoptosis. Similarly, TH17 cells
might contribute to the immune responses of patients with SJS/
TEN as enhancers. Thus, TH17 cells appear to be involved in
the inflammation of SJS/TEN, as well as in psoriasis8 and bullous
pemphigoid.9

Both SJS/TEN and EMM are characterized by cutaneous
eruptions, such as typical or atypical target lesions, with mucosal
involvement; however, the 2 diseases are now considered distinct
entities on the basis of clinical, histopathologic, and etiologic
differences.1 Our results suggest that SJS/TEN is different from
EEM in terms of cellular cytokine pattern.

In conclusion, TH17 cells might play a role in the pathogenesis
of SJS/TEN.Our results provide new insight into the pathogenesis
and possible treatment of this serious disease.
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