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Pathomechanisms of Toxic Epidermal Necrolysis
Hiroaki AZUKIZAWA"

U Department of Dermatology, Course of Integrated Medicine,
Oseka University Graduate School of Medicine

2.2 Yumadaoka, Suita, Osaka 5650871, fapan

Toxic Epidermal Necrolysis (TENY is a severe acute exofoliative skin disease characterized by
detichment of large epidermal sheets as a result of massive keratinocyie apoptosis, Although TEN
is mainly caused by drugs in the same manner as maculopapular rash and ervthema multiforme,
the major factor determining the severtty ol skin damage remains unknown, Currently, TEN can
he reproduced by transgenic mice expressing a combination of 4 model antigen in the epidermis
and its specific CD& T cell receptor, indicating that oxvtotoxic T lymphocytes (CTL) play a major
role in inducing TEN. Since CTL is activated by the antigen-presenting ccll. especially by dendritic
cells (DO). epidermal self-antigen might be involved in the priming of drug-specific CTL through
cross-presentation of epidermal antigen by skin migratory DC. Moreover, this animal model
provided a new aspect to understand the underlying pathomechanisms of TEN, especially for
involvement of CD4° CD25" Foxp3® regulatory T cell (Trew) dysfunction. A recent report
demonstrated that profound Treg dysfunction is associated with the acute stage of TEN, although
Treg is a frequent finding in normal peripheral blood specimens, These findings suggest that the
severity of epidermal damage might bhe determined by the level of Treg dysfunction in suppressing
excess activation of drug-specitic CTLL.

] Environ Dermatol Cutan Allergol. 163 1 137-1120 2010}
Key words: toxic epidermal necrolysis. eviotoxic T lvmphocyte. regulatory T cell, drug

hypersensitivity, animal model
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1) Hashizume, H. ctal. : Br J Dermatol 161 : 486, 2009
2) Luppi, M. etal. : J Virol 73 : 754, 1999 :
3) Takemoto, M. etal. : Virology 385 : 294, 2009
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Lo THLHIBHE LDAZ LDFnid, &
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b Lzwv, L2L, #iTikH 5D, B
Wy 2 BMIEREHPHFIET 5. Stevens-JohnsoniE
{75 (Stevens-JohnsonfEfRE: ; SJS), MR
BIFERRAE (toxic epidermal necrolysis ; TEN) #3
S USHBHAEAE R (drug-induced hypersensi-
tivity syndrome ; DIHS)D 3 RETH 2. Zhb
13, BRERMRIARR A% Wih b FEER % dk
LTHHERL, LEHERPL, BilEE L
OF AP (VA TIEL TS, Lizdio
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MR EBELTAZTL AR>S, EE
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R RS, URE LTSN AH4E,
HOCOZEB LKA LT, BOEE—FEAHEH
NTTVHR) e F iR e LTERE LS
EVIEZTHA, ZOHE, BROHFER

* Therapy for severe drug adverse effects.

** Hideo HASHIZUME, M.D., Ph.D.: i 42 E R A S EE 440 52 1) B84 £ (8431-3192 :ﬁﬁkmmz#mm 201) ;
Department of Dermatology, Hamamatsu University School of Medicine, Hamamatsu 431-3192, JAPAN
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Table 1 : Patient profiles (Ref 2)

Liver enzyme

Eosinophils

CRP

Pts Age/Sex Type" Duration” Fevef'm (AST/ALT. TU/) ) g/ dLST" (SL)
A 21/M TEN 25 + 53/121 1600 109 368
-B 73/M SJS 13 + 26/54 100 4 355
C 51/M SIS 14 + 53/52 1000 83 1019
D 24/M SJS 23 + 26/38 400 01 12 i
E 2/M MPE 8 + Aug-60 50 0.7 343 :
F 75/M MPE  Not known Not done Not done Not done Not done
G 34/F MPE  Not known Not done Not done ~ Not done 22
H 74/F MPE 10 47/32 500 05 188
I 51/F MPE 14 32/30 . 400 .01 . 182
] 68/M  Fixed 92 30/22 700 11 Not done

i) Type of clinical manifestation is shown as: TEN, toxic epidermal necrolysis; SJS, Stevens-Johnson syndrome; MPE,

maculo-papular eruption and Fixed, fixed drug eruption,

ii) Interval between drug intake and eruption (days) is indicated.

iii) Body temperature > 38 C is indicated as fever +.

iv) Lymphocyte stimulation test using phenobarbital. Stimulation indexes (S1) are shown.

EECEWICEVEAP, BABR AR
(drug-induced hypersensitivity syndrome, DIHS)
CRESND LS, PR HRES i ARE
FRBER LOMSIIH DY T Lk, BT LE
BHs, FA—HHTHo T, BERICIESHME
Hbo HEMCHENRSOREREITILBRES AT
BLE>ThAEN, WeDENEHDE, BFLLE
HRBFCHET 2 FPHFOREOINP, EHEOD
DDHEMOBRFBICREREDHEIERESAEV,
Thbb, HERPYYI VELLCHENEIZEL
WHHITHoTH, BEORBEICR-oTWAE, B
C LTRIELVEHBETER V. LT, K
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WA @ 10 41 phenobarbital I= & 2 BB H 2 &
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AR s 2 BB L 22 (Table 1)o Stevens-
Johnson fEEE (SJS) / btk 32 Bz 31 5% Bh 4% 5

(TEN) 843 4 £, maculo-papular eruption (MPE)
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HHEH Tk CRP i, WFRERMA LY Bhorz.
FRAER DB L\ FIDIEH] ) ¥ 7330 BB T £ 5 IE
RPZL VI DICHATEOMAFRICH (St
mulation index, 5.8 £ 3.8 vs 2.3 % 0.75, p <
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AR DS LEX SN,
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Fig. 1 : Phenotypic analysis of lymphocytes from blisters (Blister, as
shown in left picture) and peripheral blood (PBMC). The number
indicates the percentage of total mononuclear cells.
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Fig. 2 : Activation profiles of drug-specific T-cell subsets determine
clinical manifestations,
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Fig. 3 : Cytokine production of amoxicillin-specific T-cell
clones from MPE patients (N-1and M-1) and an AGEP
patient (Y-1and Y-2). Y-axis, concentration of cytokine
(pg/ml). ‘
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Fig. 4 : T-cell receptor V chain analysis of phenobarbit-
al- specific T-cell clones established from 4 sensitized
patients. The number of clones positive for each V chain
is indicated.
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Fig. 5 : MHC restriction (a-d) and MHC allele dependency (e) in the
proliferative responses of gold-specific T cells from a sensitized
patient. (Rel. 7) A-I: Gold-specific T-cell clones/lines were cultured
in the absence or presence of gold with or without anti-MHC class I or
II monoclonal antibodies. Representative results for 143, CD4 + clone
(a),1-16,CD8 + clone (b), F11D3,CD4 + clone (¢) and F10F5-1,CD4
-+clone (d).e: The proliferative responses of CD8 + T-cell clones/line
-1, 1-26 and I-16 were investigated depending on the APC types. O,
match and x, no match at the haplotype locus between the patient's
and the donor's APCs. The radioisotope uptake was measured for the
proliferation assay.
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