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Abstract

Stevens-Johnson syndrome and toxic epidermal necrolysis: review of concept,

etiopathogenesis, diagnosis and management

Hyeon-Ji Yoon', Jae-Wang Kim*

'Jeju National University School of Medicine,

*Department of Dermatology, Jeju National University School of Medicine, Jeju, Korea

Stevens—Johnson syndrome/toxic epidermal necrolysis are relatively rare but fatal mucocutaneous drug reactions. It is
clinically characterized as a blistering, necrosis, epidermolysis, sloughing and scarring of the skin and mucosa. In
Korea, these diseases have been increasingly reported over recent years. Because of higher mortalities and serious
complications, early diagnosis and prompt withdrawal of culprit drugs by a clinician is paramount for the adequate
management of Stevens—Johnson syndrome/toxic epidermal necrolysis. Herein, we review concept, etiopathogenesis,
diagnosis and management of Stevens—Johnson syndrome/toxic epidermal necrolysis. (J Med Life Sci 2016:6(1):43-57)
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SJS (Stevens—Johnson syndrome)¥} TEN (toxic epidermal
necrolysis)® F2 ofgel ofd) W SEAU A F
A mjBAul pujuks oz Hulyl mHo)| B mA}, Fujula],
#ugelt 4 FHE @7 FEE0ItH. SIS 9 TENS
DRESS (Drug rash with eosinophilia and systemic
symptoms), AGEP (acute generalized exanthematous
pustulosis)®} ElEe] 3t FEoFEfolie-Y shuE g,
19229 Stevens®} Johnsonoldt SJAE AR QIQMA, = oAF
(ophthalmia) ] @/\]oﬂ 7—17;] ZM_\?__L]/\]__ Eu]-a]_ x}j\_ﬂl H]-X—]
o ydgt ot 2e Hugh ol 195610 wHETHOJAIRL
Lyello] Zu|T|Ale] 9]t #u] 441 KOl XS TEN (Lyell s
disease)Z HHIIACF, SIST TENS S50 st L&
o W 5Y 71 o8l WAgsks Y Agtolr] wiZo]
= A5k 2o #Fu| ¥ AME-3f(epidermal necrolysis), SAIER
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] ¥ A8l (acute disseminated epidermal necrolysis) -2 &
T FI ARG (exanthemic necrolysis)g}al FE7]%= FCP, TS
gk A9 ARgo] ool whet M MAR SR 7 o=
o] 1L AL, oA %E SIS ¥ TENT 22 S5oERal
<9 THE JA A STk FAlelTk . Methazolamide,
acetazolamide, dorzolamide 5 &7 2FAlo] 2]t SJS W TEN
o] g1, U8 5 YF FITIlATE A WSt x]9A, QlF
A, 473 Aglo] s alElm=” sid oka FofAte] gt
oA akdeflA] §4F AEAA] fadE eRlsElof 3 A1
olt}, o] A3 &2 }” E A5 PSR QE dA
OJAl= SIS TENS Z7|ofl Xestal, Q1S Fgste] &
GA7|= 227F Aol olof] AAE2 SIS ¥ TENS] 7H
9, 25, w7, Ad 9 252 ofgt 24l AHE aokskar
A} ghet,

au

_,_.r‘_?io

-

= =

SARE gl Hol: EX Tt SHKerythema multiforme
major, erythema multiforme majus, bullous erythema
multiforme)?}2] 7HHLS Q8] Ad FEZWE (typical targets)2f
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H|HE Ex—‘l%‘ﬂ(atypical targets)a}e] 20| FQslc} (Table
. WE= 3 em o8k T2l AHQl HeFut 1
et AAE EO]U{ Zst P30 B Y

4 ZHperipheral red ring)®] 2709 F4l13Hconcentric rings)T}
01’1—4"\—’10 FA 5 (central disk)2 4H 5 71 SolH, HF
£08 MAX = EAS 2=t vt HHY #

EUREIEY )

Table 1-1. Comparison of typical targets and atypical targets

Fgulie] BAYEE QS s
A B, 249 Fom 74

1, §7 HEog éxlﬂﬂb}(ralsed atypical targets) =4
F BHS AYstie SAEA ¢ HET H-(flat atypical

targets)® YERATH, SJS, SJS/TEN overlap, TEN with spots,
TEN without spots®] H|7}A] 2 BF3IC} (Table 1-2).

Typical targets

Atypical targets

Regular round shape
Well-defined borders
3 zones (central disk + 2 concentric rings)

Edematous palpable

Round reminiscent of erythema multiforme
Poorly defined borders
2 zones

Raised: edematous palpable Flat: not palpable(except potential central blisters)

Table 1-2. Conceptualization of bullous erythema multiforme (bullous EM), Stevens—Johnson syndrome (SJS), Stevens—

Johnson syndrome/toxic epidermal necrolysis overlap (SJS/TEN overlap), toxic epidermal necrolysis (TEN) with

spots and toxic epidermal necrolysis (TEN) without spots

Bullous EM SJS

SJS-TEN overlap

TEN with spots TEN without spots

(10% of BSA {10% of BSA
Localized typical targets  Flat atypical targets

Raised atypical targets

- Widespread erythema/purpuric macules Widespread purpuric macules

10~30% of BSA

Flat atypical targets

»30% of BSA 210% of BSA

Flat atypical targets -

Widespread purpuric macules Large patch of erythema

*BSA: body surface area

SJSL FuHAHY 10% olslelA Eu &2 (epithelial
detachment)©] ¥oiub™, TEN with spotse EI|HA S 30%
ool AA mujgto] dojub=t] S5 AT SO FH
2 QA AAle #m7} vrglEd(confluent sheet-like
detachment), SIS-TEN overlapS 10~30%°l|4] Fujgeto]
Aol ZAeoloy. dubd o2 TENo|2t ok HEgh vjdy &
A 9 ANk vbyS Hol= TEN with spots& AR}
EATESRR 10|HA 9 10% ofstol|A] mugEto] o]FX|H,
=44 A FAYEHY §71E vdE FHAYEHE Folsk= wF
W SJS W TENS #HBE3E ujdsg FARE, FHY st St
(widespread erythema) ¥ AFRF ¥H8 (purpuric macules)&
gkstct (Fig. 1), TEN without spots ©]4]Holj<3=0t
(graft—verus host disease, GVHD) 2kx}ojlA] Hii%E E4=3t 0}
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Figure 1. (A) Stevens—Johnson syndrome showing
epithelial detachment less than 10% of total body
surface area, multifocal blisters, flattened atypical
targets, widespread erythematous purpuric macules of

whole torso.

Figure 1. (B) Stevens—Johnson syndrome/toxic epidermal

necrolysis overlap showing widespread denudation
mimicking scaling burn, epithelial detachment of
10~30% of total body surface area, flattened atypical

targets, and confluent purpuric macules of trunk.

Figure 1. (C) Toxic epidermal necrolysis invading more
than 30% of total body surface area.
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AHYHER o g7} e ARE2 SJSo] 5% ¢ UJ, TEN
o] 25~35%%1 RhH EFTHEIRIeR APYEIAlE etk

7457



Hyeon-Ji Yoon, Jae—Wang Kim

FH7IE E-TEERko] 3 oW, SIS 4~6F, TEN>
8~108 dejA P, 2444 4 EHTETNE A
Rl HE, 2ds AR e ASA e, 319 T4
QA EE T A (satellite—cell necrosis)?} E4¢l ¥hH, SJSS #
1] o] B W AKpartial-thickness necrosis of epidermis), 3]

Yoy /97t 4, ARxlue] @3 FHos skt
Yzl ZS(sparse perivascular lymphocytic infiltrate)S 45+
3to (Fig. 2A), TENS 1 29 | AHfull-thickness

necrosis of epidermis), §%H=
FEA IS FHsit) (Fig. 2B,

EIPER, AR AT B

Table 1-3. Clinical characteristics of bullous erythema multiforme (bullous EM), Stevens—Johnson syndrome (SJS) and toxic

epidermal necrolysis (TEN)

Bullous EM

SJS

TEN

Detached area { 10% of BSA
Preceding Herpes simplex +

Drug association +/-

o Acral/symmetric, Centripetal spreading
Distribution
Not coalescent
Mucosal involvement +/~(only oral mucosa)

Localized typical targets

Target lesions . .
Raised atypical targets

Widespread erythematous/purpuric

macules
Nikolsky sign -
Prodromes -

Constitutional symptom -

Complications -
Prognosis Good
Recurrence ++(30%)

Mortality rate

Duration 1~3 weeks
Mucosal scarring Healing

Epidermal satellite—cell necrosis

Papillary dermal edema

Histology
Dense upper dermal inflammatory

infiltrates

{ 10% of BSA

+

Truncal
Centrifugal spreading, Coalescence

+(2 sites)

Flat atypical targets

+
¥
Aggressive
Episodic
1~5%
4~6 weeks

+

Partial-thickness necrosis of epidermis

Sparse upper dermal inflammatory
infiltrates

Subepidermal cleft or blisters

> 80% of BSA

+

Truncal

Centrifugal spreading, Coalescence

+()2 sites)

Flat atypical targets

+
+
Fulminant, aggressive
Episodic
25~35%(30%)
8~10 weeks

+

Full-thickness necrosis of epidermis
Sparse upper dermal inflammatory
infiltrates
Subepidermal blisters

*BSA: body surface area
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Figure 2. (A) Skin specimens of Stevens—Johnson
syndrome with partial-thickness necrosis of epidermis
and dermo—epidermal separation (H & E, X100).

Figure 2. (B) Skin specimens of toxic epidermal

necrolysis with full-thickness necrosis of epidermis,
subepidermal blisters, and sparse upper dermal
infiltrates (H & E, X100).

2. o5t

SISE 1o ot wiuby o 9~7 TENS 04~1% H& 9
A aeuy Fokdolals olloh W Eo| wobA] di gl
LA AA| FERelnke 2 5 o 19.5%7F SIS 9 TEN
of SFE A, 30~40t oliFe] AdleflA 7H wro] BIskA|
ul 8JSo] FS Zof £ ¢ wWrhd TENS u]&ols Egkste] A
AgeflA] wrAgskep e Je g2 ARSel vls| L IolA
TENS| ¥HAEo] 278 WS B ofzt AlYER IFPZFo] 28

ol T %THE1%)7. oix7h 15~28 B WA 2ofoldl
o7} ofoliir} 9,54 ] W, welurh SRloA] AjgEo] Erp
2ol obgo] W w2E A9l o el A8 St we
TR Qv QoA R HIV 7%, of, Agtaaas Bl
slulsiol, Sa] HIV Zratoldl ol Qloalect 10008

oFEdMdS Hdsks 2P Az Higt A|AE Azl
N MESGHGERSo] 5 7-oy, FuiAke 2 dA 2
o] AJZAE AKapoptosis)ell SJgHe’. sHE X Tjofl= CD4+ T-A|
27h S4N i, 29, 59]-K9] AR 9 AR 30 g
TRl ap T-MEZSEA WE AEs/d CD8+ T-A|1Z7F &
Sy, CD8+ MEZEAHZA = FH5 784 IL-2 F8A(sIL-
RIE Wdst=t| 2PN NZAFEARE dorl= 4
AT TEN EAtoA MESAFHZA= F9ET &
o Qbof] 714 o] &5k )= Fjuksir?, A|EsAdw iz
T e Frrt ASes 20 gEidde] AR Ho 25
o8 FRE S Heo M i Hwrt gk Ao 4
SR A EEAM I granulysin 5 7FEA Al EAFEAL o)
MAE A 2uskAY, 288 = e o AlxZE 5Ysto]
A o7 ZAAPHMES AT, TEN ko] 4N
Aol TS T-H £ FAAIQI sTL-2R Y sIL-27F 5=
A&, A7HEH](autocrine) -2 <¥k3le]E CD8+ Al
AR S22 SAE H-o] ok, 1 Qlof] CD4+ T-Al 2,
AAHAA o L8l= CD3-CD56+ AFAASIAIE, CD56+ AFIAF
3l /T-A|2E, factor Xllla+ 7}A=7]A|E(dermal dendrocyte),
CD14+CD16+ THITL, MACS87+ EAM|E, T2, HubyZ 5
o] o}, CD14+CD16+ Trdlte= Fu] 4l xlu)/so)dgHt
Aol F4=3] FHa3 F CD137/CDI3TL A|2€& 73k
CD8+ MZEAHZAY A2 d5i}l S41& 33T, Factor
Xllla+ 7HE7|H2= KT, MAC38T+ XA E= o] &
FoHA EAR?, gt 9 ZANZ= AR 7)o wol &
E ™, TNF-a, IL-12, IFN—y, TRAIL (INF—« related apoptosis—
inducing ligand)¥} TWEAK (TNF-a related weak apoptosis
inducer)5 AR RH AZAPEAL Ipdo]] 7]ofgiey o, Apel ksl
A28} CD56+ A/ T-A22E ZFA S JA|Ee] AZAEAE
Fri=shs Ao, TEN 2hxke] 3] gl ZlujofA CD40LE 7
SHA Wdlsh= T-MEE $As}k5=tl CD40L> 2/d3t CD4+

g
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T-AlZ Fe] WeEls 848 ZANEZ, 7IAE7|MZ, YA
Z 9 B-AM2e] 23 222K costimulatory) = 2516
TNF-q, nitric oxide (NO), IL-8, 255 A|ZFZHE2S WEA]7]
), TEN 2kx}9] @HoflA] 71849 CD40L (sCD40L)o| 57FoHE
2 sCDA0L2 TENS] 427} & 4= Qlt}’. CD4+ CD25+ =4
T-Al2E [L-10& EHlety AlzSddzte] dovks %2
AFA)ZI=d] o] g Aol 9l 7Hsd®E St TEN A}
o] Hule} mujo] ZAsk= CD4+ Y CD8+ T-AMZLe A3}
T-A2Z7} EHdH= HECA-452 (skin homing receptor) &2
CLA (cutaneous lymphocyte antigen)s 235} Lzd N o]
T-AZEANHNE CLAZE S7F8lIlal o= A EA47]ol S7Ist
7} SHEH 7hAsts oFARS Holth” TEN 3hzjol 42
CD4+ T-A|Z= Thio|y ThoE E=3lEo] QA 9ku 7o =
ERE9] Thl Ao|E7F01u} Th ARoE71S1S 9FAkste] gk
Th1/Th2 e HATH? AWk oZ Thl RINE= 12,
IFN-y 9 TNF-o& FH|o}o] AZEgPoiel A2 2y
A7) whE | The REA|EZE [L-4, 5, 10, 132 2H|5le] &
Ak EAske) 1gR AJARS EXI9IE, TENO|A Th Wkl i3]
A & A QA koLt ol Thl RES-S AA]7|IL A|E
SAEER Qg 2 ASA I Ao R I,

o &

T-MZ7F Gl 713 FrRE difsith &, o o
AFEZo] A HE|Zo| 54T st FYUEAS IS
pro-hapten 7Mdit, ZFAEA|2S] Eo] MHC-I §&°l3
(allotype)oll 2FE2] &¢7|(antigen moiety)7} 215 HlF-7-2%

sto] WHES-o] AJ&E]:= p-i(pharmacologic interaction with
an immunological receptor) 7Mdo|t}'”, Pro—hapten 7}2-2 oF
o] dA=EE FallElo] Az HE s FRAS 5t HY
AE A=soks FeEdS Ptk AR FUALHA|ELY] 7)50]
2, Glutathione®]UY glutaraldehyde -2 A ZEIA|A]
2 FUHAGAZE HjYAZ]H  trimethoprim—sulfamethoxazole
A= (hydroxylamine, nitrosamine, nitroso)©] T-A|EZE =44
712 Zohs AS =2 o} pro-—hapten 7Hdo] AJH =W, abacavir
2 SISOA % pro—hapten 7Hdo] A-g-Eo] MHC & A
Ao Aglo] Q)= FUAXAGAEE ARESIAY FUAGA| 2z 9
st & AElE AAE F- CD8+ A=Y o] FA]x)
s ApFETE, BHA, p-i 7ML SR o g EEQl ok
& (parent form, native form)©] ZMAEAA|3E9] MHC-13} T-
Mazg=gAlo AHoR vlg-fA3hydrogen bond)& 3] oF
= AA7E erEThd EAo] Ho] HAWRES dovl= ARl
MHC-I2} T-AM2Z24=8Ao] thgt oo 3o ¢ls] 227
T-Al2E ¥-gRE UEh= ZlolH o] ¢ff TEN 2HtellA] B-A2E
Hhgo] mu|skal, off carbamazepine FAME- % W@ty E
o, FE7] 59 B-AlERkgo] Evbs Add Eok. 53
trimethoprim—sulfamethoxazole, celecoxib, lamotrigine,
carbamazepine, phenobarbital 5ol 2J8l ¥ SIS Ex}ofA
FeldgA o] At glo] ol e ¥Fo] A MHC-1 &4
o T-MzZL=gA HFFATE sto] T-A2 22 F4l9] &
L3, gskEQioy e, Fajols dito] glo] SEgh oo &

d diAkEe] #Fujo] EEekA] %5HH, carbamazepine TtHARE©]
ZHA M EZ O] CYP450-3A, CYP450-1A 5ol 723t st &
T A= AIgHA 0l eFETiAKIn situ metabolization)S 4343}7]
= SIRTE oA okibE B4 diAREe] HE7) oFEEo| T-A|
b2 & FEg Hro u|AA] Fslar, jFEe] oFEoA| oFE
o gl Eo] T-AHlZ Z20] FA4Ho] &I em, MHC-T
Eo] 3474 Aglo] AxuE Al &4 thAkES] &Jgt pro-hapten
7Hde FEA o st 7]ofgirhal JFEsls Ao T,

9) Fas, granzyme—B, perforin W7} A|ZAFHA}

Fas (CD95)= 3T HiEE S22 vighg 240 A
Z FHe| gy EAcke AlEudsiatd =842 TNF-R17}
clEo] thE A2l death receptor® &&#A )i, caspases
(cysteine—aspartic proteases, cysteine aspartases, cysteine—
dependent aspartate—directed proteases)gh= A W A|ZEA}E
AL ZAEAE AT YR IS FEgEen, Al
e} vlwale] SJS W TEN $H2k9] 2ToA] Fas Hd A 7F
S7FE o] QA= YrH9. Fas ligand (FasL= TNF-« A9 =
T o g CD8+ MlEZSAY A, AFAAsAlE, AFAAs)/T-
G, AAPAGAE Y FH HHE, D31 ol Al
HEHO Fasl7} EZAES] Fasoll 2gsHd M2 W caspases
A7 FAAMEE TSk H, FasL7t Fasoll Z3lsto]
ANj2EZEF 91&9] Fas-death domain®] Fe| W37} dojutd
FADD (Fas—associated death domain protein)7} & o]
FADD7} Fas—death domain % procaspase—-8¢] Adsti,
procaspase—8% caspase—-8% T AAE A 7}EAISHE] o
caspase 427} 7HAHTH?. Caspase= Th2] TR A0
2 AEZ Y 38 S 2R SojAE B oopet dEaass
ZAslste] Al o S mhyjghH”, Metalloproteiaset A3
ko 2 HE] A|3ET AdHmembrane—bound) FasL] TNF Als5
s EaA1A 71-F(soluble form) FasL & sFaslLE& WHEo{U)
= sFasLe Fas 8Aol] Agste] Axdrs 88 -
Sl oL} Ajzzul A3t FasLell Bl8|| MEZAEAL G5 582 "ol
o AR TEN 2R2he] 22 3pEollA X3 o daiAjrEo]
spdkstar, S Qtof] EAeke T-HZEs 4429 FasL HAES
GFASIER FasLo] A4 7ol thel] i=7to] X|&E|o] b,
TEN $2+e] dAut 3ol 5o sFasL7} EAsk=t =
Aol Qre] T-A|2Z= FasLE & A/AJeHA] 3ot PFas GEE
PAE FootH =3 k] erEgo] MESAHIZAY A2
el sEo] AstER] Foka, mRAHY] AP APAME W
FasL7} A=} o, ZPAGGHE 919 Fasl/t T-HIZ =
T A EZF(Fas—sensitive Jurket cel)L Wi ZH G AJA
O] NZAPEALS fHskal FasL Ao &l o] Aol Asfk]=
Ao Hol ZMAFPA | ARt FasL7h AlZApdAE 8
Sl sFasLe] ool P JAET) FasLlE F2 A4kt A
o7 Fgggyer, ey AN e BigES AlQskal
= 24408 FasLE Wol A5 HotER A7kt 22 5

HEH|(paracrine) W7} Fas 7|H{ 02 A|EA}HAR| gt 7]

lo
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i O
o] Qltlete FA2 AN AZAEAE FEst SHH
SH5HA] o %] sFasL7F SR ol QL= AEA
=5 AASE B A5 G E MEAFEANE F
sHA] x3aL, gARle] vl 94471 TEN 3A}e] 3o sk
9] sFasl7} fHEECF 871 Hash, g47] 2 F&57]
TEN k2] Tzl dalNzg YleHae] HiFAIZ7IH sFasL
oo, dxdol gl azoA ABAE sFasL
7h A JME EHO] Fasoll A6t Fas/FasL 4271 €4
ste|Qlon, TEN 3R] @3-S A g dalze] 2-8stH
MEABAE 0L, PFasl Ao 9l o]Ro] Adts]= &
AFS kel o v g sFaslo] FH 7|9e Wk welAZ A
o8 FRHEerY meba] Edoy mfo] M&3t dEs
| DxPAoA] 2443t & mlio] w3s= AQIA], TRl
dste]= AQIA ol gt AEo] vof & Aot AARE TEN
g g2zt S "xato Hls] CLASE X
WrEsiclrl o] Xfdas 53 QhollA] CLA+ H2+t
ottt A2 AR 7FeAdE wolett. it
FasE ATAZIH ZAPAMEY] AZAdA) ST
o, FasL7} S-53F TEN 3} T4 ZHAFAA|E0 28
S5 vigd o8 AEAEATE ST, Fas 2TFAE
AR HAGZETo|Y Fasl, 23 HE2AE Fo
P dAIE A7 FasLe] AlE&s)sEo] A=l o]

S $-83te] TEN XEA2 AW HAg2EUS A%
st =Tk, o2 EdRlat D] 5 SIS 9 TENof|A] Al
ApEAR} A% Fas/FasL A&E7F Ap7REEZE=rto] tisii=
SHAEHA] kot WRIA QL MEZAPEAL A AlA"le] 44 o
/d(polymorphism)o] At AJefollA] AlESFHzZ]
of oJ&l] MEAPEAZL HAIEIL IFN—] oJ8f oS S2=E=
o7 FARHY, AL sFasL 23] Ao Bl R eFeEEzl
oL} FEIIFTHoAE WL, sFasli= TEN $442] i+
Z7lo] g&stal SR H e R Agske Adko]l ¢lom, sFasL7t
T2 Aol &Jgt tiakzol Eaksiths YRR ¢lo] EA FasL
FAE =245 Hrh YFst dAHHE vl Aoleke 7H
2 FE5| SEEA EH,

Perforin ¥ granzyme—-By ZPAEAIAEL}L g A2
MZzAPEAL] HA == Az odf Sk A9
Zal= A2z Zhgell QA perforing: A|EZ @] HiE (exocytosis)
Ao Hujsto] AN FRE P4 T serine TR
A9l granzyme-B7} EAA S} NZEAJHIFE Afo]o] FIt
of EH|EWH perforin®] s FdH +HE FAU,
mannose—6 phosphate -2 53l AU F(endocytosis) =
o] A A|3EO] procaspase—8S ENA|A caspase A2} AT
Hop, TEN 244e] 23 ¢rollA] granzyme-Boll thsf 75t W
AUlS == Kol MHC class 1 AlgF T-HEZ37) dhAE e
2 7018 At el el M2zl AlZAFEARL EAY e
A A, TEN 221e] Sx] o) &gl D52 FFas
A= Aejsteiete AZAPEARE 7HAIE 4 9o perforin
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granzyme-B JAA|7} Qo NEZAIAL dojubA] ek Ao
2 Ho} Fas/FasL &R} perforin ¥ granzyme—B7} A&}
BA] o Fash FEEAY AoR Bk, S okEIINk
53} Blwsle] SJS H TEN Aol A perforin E granzyme—B
27} SR, dxga gl Er A3k 279 perforin A
Ato] 711l AE|Ro|E BoJA] Zhasa, Agke] F5kwol H]
#|3ko] perforin ¥ granzyme-B mRNA W&o] S71el= FAS
HozRE Z3Qt HZAo 49| perforin % granzyme—B WEO]
G S-Lsly| wjitol zHdE Az e] A|EAPEANS perforin Y
granzyme-BE AHSdl= oFEEC| EAPA o) /fAE &
Fas/FasL ZAZ7} F7F2Q 23] &4 7]ofshe A b,
TEN $H2}o] 22| Eof|A] HAzzslebgAlE 3 A3} Yo =
NZAPEA L kEl= 28] E3 =) granzyme-BLt TNF-«
L Y Fasls W ER] okoko),

3) Granulysin "7} AMl2ZAEAL

Granulysin 2|84 MZZE HE glo] AZuj7f AzExs

fd8l= 9 KDa 32 15 KDaQl AJLA|ZAFEAcHE O

perforin, granzyme-Be} S MEEAJHIZS, AFA A/ T-H3
A

1

e R e

[e}

T 9 AR ] A EAI R QoA AR AlEE
wio] oot L granulysine SIS ¥ TENOA 2+
Alze] AZAVEALE dorl= 7H et mi/id 2 F5 W
e B oohlel 2z Huhe] et mAXZ =R Qo
Granulysin A|ZAPEARE 7HAISHE A o] Lol 5, Tt 3
2R, ASAE 52 Z2E=rl. Granulysin® A|EZEAHZ
T Fol FSE HYAL wjEAl o R gro g BulEo] 33
Alzeks 7E9A Y dolste] o] 2 Betyde felal nEEE
2o} &AM NEZAEANE oIt TEN ghake] &304
granulysin®] H&% ©l# granulysin W7 A|EAPEA} o]E2
TEN $2ke] 2 mHolA AFAHE Hgo] vujsih= e F
3] A|AJsliFEaL QUeh. TEN Exke] &5 ol 9-Hst Alxs
2 AlEEAYHEE, Az 9 A/ T-H 2 A T
ZFl GalA2H T 10~20819] granulysin, 849 granzyme—
B, 3u19] perforin 12]a 24§9] sFasLE A}, A|ZEAY
I Sof 95 WHE©]A]= Perforin, granzyme-B, FasL, NO,
TNF-a 59| 92 granulysinol| H|8l AgFo]il Alz2EAdso]
ofstct. HA ARG dwloz MEmHsS AFS A,
granulysin TEN 2F4}9] Z7 o Qtoll 4] perforin, granzyme-B,
FasLECh W2 Fk slollAE Fost MZAEANE fatgict,
HEHEe FFE= EYY ko] granulysin =0l Hlesh,
granulysine YA A 85 vled AlEZEAE YeRic,
HH 22|58 AF A granulysin SIS 9 TEN #hAke] u|H %]
ZFollA ZAkE suje] glFEg oA ZetA EEE ., Granulysin
A Aol Az /o] Frree] ERIESAL, HdEElA FA
ANz23 granulysing WA 23t SJSU TENO]| 4-88k= X
A7 Ape} B-o] AHHAE Y. TEN 3xbe] 80%olA Aut HE
L mjeketo] WAsty] 2o @4 granulysin AI7E 718
ot oh 2 RIS olAlE Folgt ST SsiTk.

[e]
o
3
Bc:}A

L

[e5

7497



Hyeon-Ji Yoon, Jae—Wang Kim

4) A (reactive oxygen species, ROS)Oll 2J&F A|ZEU] £A)

ABIAEY A7 SIS W TENS] Whigol ofgh A oE A H]
=l GST—+= A dA2EolA] ABIAEH A0 32 ohE of
EFAHE R TENO|A 27 debde. ROS7F AW FasL
e 9 TNF-a2] AR A3l

5) TR Aol A2zapEAr H =2

AR AE AT HLA-Eo| &J3F CD94/NKG2C =84 Q14
o] MaEEAHEA 9 AN e] EAdste] Toldd FAoR
FAE. SIS 9 TEN 2Afofldd CD94/NKG2C 8A41& 23
gl AlESAEZ 7L ofF BhEEd o] =84 HLA-E°|
o3| EAJstEn, HLA-E+ TEN $xte] Mg Az o3 5
7FEIth, TENQ| F417]0] CD4+CD25+ 24 T-ZE1Le] S
Bgolu 7leHor AghE Holw, AR $rof] 2H VS
3|Eet}. Alarmins 22|40l theh w02 APAgE= WA
4 BAE AHUSAE 37 SIS 9 TEN $HRjofl A
alarmins S F7HI7IE S22 HE o] wEEThL &
o}, 1 ]9 gelatinase A 2 B &A%=9] £V}, calprotectin
A F7F o] WA=

6) HolE7Rlo| oI5t NZAEAL HRe| FE

Z719] NZEAEAL A=) o8| AlZHE A7 AT AolE
7kelo] oJaf] FZFr) SIS W TEN $Hx1o] mjRzzloju B3l
oAl At M 22])sF HAo A CxC chemokines receptor—
3 (CXCR3)& A|9J8k= C-C chemokines receptor—3 (CCR3),
1L-2, IL-5, IL-6, IL.-10, IL-13, IL—18, IFN—y, TNF-a 5°] &
sl wEE Aok, sHdolAeks ©7] TEN FRjolA=
A5 AIEZIRIQ L-la= WA HEHT?, YA A
ZPAPgMEE IL-18, IL-15, IFN—y, TNF-a 52 AgFHe]
E7}l(proinflammatory cytokines) O 2 A}=F5HH ALk} Al
HHo|A & vEH O F FasL Walo] Z7I8lch?, oFEEo| A
ZEAYITE [FN—E BHste 2t dA|2e] TNF-a2t
FasL A4k Ex15h, ZHa3/dM22] MHC-T W MHC-1IT 2
< FSHAl S7HAIA perforin/granzyme-Bol|l 2J5F A5
ZO] N2EGTS U AT, AAA e, delt 9 7}
AE7|NEZEE IFN-y ZAtel 23] FH=E3 TRAILO|Y
TWEAKS ®=Shcl#810  TRAILS- CD8+, CDla+, CD14+ Af3E
o &3, TWEAK-S CDla+, CD14+ Al3Eo] &A% nHEo]x]m
o|F AIEZELS TEN 3] B4 qhollA] WA=, TGF-410]
U IL-10+= IFN-y "j7f FasL S7FHE-S AR, TNF-a
+ MESAAHZIY dallFoA oEF EH|E 3 death receptor
¢l TNF-R1E @4315t0] caspaseEs 2HsAlA AZAEAE &
Wab=dl TEN $21e] @4, 9], B 9 dSA2E gl 5
71l QITH. TNF-a+= NO AJAkS 2A=ste] [P 3|=E oA
skl ROS9| A4S Z7HAI7IH, ZHa g/ dAM22] MHC-I, Fas ¥
Fasl, W&dg S7HAIA MEAEAR] 7]ofgheh?, T2uf TNF-«
= AM|EAEA 28-S = NF-«B (nuclear factor—kappa
B)E EA3HA]7]7]E SRR TENO|A] dZo] S d3he oot

St 2T Z2A5c . NF-¢BE IFN-y, TNF-a, IL-8, 11,
12, 15, 16 52 #o|E71Ql AAS 2Fdl= A HARIALO|C)
9 743t TNF-a 24| thalidomideS TEN xlojl A Fois}
W o3y APgEo] Zrleltie Rurk QIgll. L6, IL-10,
-132 Akelo] vls] TEN gxke] dAoA] folsi] A3
A9E IL-6, 1L-10, TNF-« 52 ARt ENofA ¢ =7 =
AEl=dl L-102 g AEofA] T2 EuH|=o] TENo|A &
ARE ARehe 2 Ho|EFRRIC R 2R3 A 2o, T Qle
A F foAze] 4ol di ¥ granzyme-B Y
TNF-o W& Fo| #9]9] E44& AT,

7) NO2] &5k

NOE p53 ZH8-2 53| caspase BAHEE AT38l0] A|EAE
Atell ofgitk. 3ol A717] AQl TEN $x}2] sujof A
inducible NO synthase (NOS) TH#H¥} mRNA7} Z7FsFATH.
et T-Aj2ze] 9Jgl] #H]E TNF-«, [FN-a ¥ [FN—y= ©]
INOSQ| ¥al& S7HAA Z-FGNEAA NOF Ailetes 3}
I NO 9J&A4 FasLE FAste] AZAPEAE doxity. &
TNF-a, [FN-¢ ¥ iNOSt= §H&of|4 kEEO|HANNS-S, 3159
A AFAZAEAREDS BEA = A 7t 9Es dedt
t}, NO, TNF-qo| ROS7} o] 2-gslH AMLAE
Atz Az of A7) FIAIA NZEABARE Yoo,

Aol = Fas/FasL 4= A3t 23] Iafe] 5 djlo=z
243 ¢tot} A= granulysin 2 perforin/granzyme—B 17
AlEApEAL, ZHA g A 2lA A/dE ROSE NO2| S&to] 7hx
E|31 9lom, ROS| 9Jgt Alxuigito] Adist & o]zio] o
AZABAL AAELE SASHAE Ao R odelty, dEFHoR

oel 7dEe skl vk gk 1) dlefEo] 5o
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LS BHAJ3}A|7| 3L, granulysin, perforin, granzyme-B &
B}, 3) T4okE FANEG 2P TE MHC-T B
7t sheegdAtet TNF-o5 #HSHL, 4)
granulysin, perforin, granzyme-B 5= 3]l {AHE o A2}
HAE fEstct 5) 23} CD8+ AlESAH e ZHFAIA|
3= FasLE S7HA7]13L TNF-a&}F 37 71881 Al ZAPEAE
ozt 6) 293t ZAF A4 EulE NO9t sfekEdr]
2l ol fdE e Bd A3 gt 7) Th2 &
O|E7RRIE ANAZFAR ALY FAI SIS APA|7IH Y
URES A7 ]= 2 9EE T Ao8 FAE

o =2 = =

>
e

H

e tlo ot
[e]
= Hr

8) A 42l

HUlorEo| whet thoket £ HLA g4k 53] MHC-I
5ol (allotype)o] HirxElo] A QAL Wl AT A
S8 Wtk oo}, §1, ula F AIAIH SR carbamazepine,
phenytoin 5-& HLA-B*15029} HeiAlo] Zlomn, u]= FDAo|A
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= AF, 24 Fol HLA-B*1502 44385 7 =% oM oM
A= carbamazepine FoF Ao 44 AEA A E wEE H
5}l QI 4,855 iAo 3 FTE ¢of|A HLA-
B*1502 &/9<1 #AJollA] carbamazepines Folgt ZAuh, 271
$ SJS ¥ TEN A7} WhAelA] ekorown, o|emiyd AgF F4)
A 2HAFNAE HLA-B*5701 3421 24} 5 abacavir Z¥l
ghg-o] HHAsEA] Qi Fa S iAo R gk AtoA=
carbamazepine -2 SIS A9 100%)4 HLA-B*1502 ¥
AR HAE G, whebA] SS5ERelRkeo] A Haly
TP E S Fofshs AHoll= 5 AT = 9= sIs
TENS & <QIgh 4419 dajeb A wul-§-2 alefste] HLA 43
A A genotype testing, pharmacogenetic screening)s A%
= Flo] oA Y Ao g dslith Carbamazepine, phenytoin,
oxcarbazepine, lamotrigine 52 -2 WA AL AXA
o] 9= B*1502:= WRlolut SRloA= EEAIT S5, Hi=, ¢
LYo}, Heolalop W ey Q1] 15%, vtk Q9] 10%,
T 59w Q9] 4%7} sfdHtal vl A i, St
YHO FAHTE W 1%2 S o] YA #lyl 5319
HelM e =5 AeR PP, Carbamazepineol] &3t SIS
2 TENS] &2 AlGtdolA] digF 191 & 198E(0.01%)°]
U Bl 108 © =oH0.1%)3 BEIlE|T. HLA-B*1502
FHAYE 27 2 AFHOlA] carbamazepine®] 28l SIS 2
TEN©o] #H3t 7Fs4L2 0.01~0.06%°] A9t B*1502 4-A3S 7}
7 AR 100~5008] A 9191 do] wot H8A oF 5%eAl
g3t Carbamazepine> HLA-B¥1502 ©]<]e] HLA-
B*1511, B*5901, B*5101 A*3101 53} THo] ¢Jon, dapsone
2 B*¥1301, allopurinol> HLA-B*5801, abacavire HLA-B57
(B*5701), DR7, DQ3, trimethoprim—sulfamethoxazoles HLA—
B*38, DR4, DR7, B12, A29, lamotrigine> HLA-B*38, B¥1502,
oxicam”Z NSAIDs+ HLA-B*73, A*0206, B12, DR7,
acetazolamideY methazolamider= HLA-B*5901, B12,
Bw44(B*4403), Cw*0102, A249} #&Ado] Zcb? MHC-1 5%
OlPEL A4 FAAEATO] oflet AFPHoE T-AMEE
FAIIAL AR Helth & abacavir?t WHE HLA-B*5701
FEolgS 7H EAte] wxFEl HelA22E2 abacavird] WIS
AlZIH CD4+ M= SASHA7IA] ghal CD8+ AliZs S/
Hom, HLA-B*5701 5%5°]% F-pocket 116 $Jx|o] &
serine X710 WA} AJ7)H abacavir 2 CD8+ A2z &3}
7h A,

4. oletz

TENQ| 95%, SJS2| 50~75% olAo] ef&Eo] oJgic, 85 o]
el Az Fekst ofAlE Foll keS| & TRsAdel M
7] mjEo] oFEE 2 ZANEOR 60~70%004 Y¢loFES W
AT 4= glon, 20%= 4o ks, whgo] YRt Al
o] 3 oFE 28 & 5~28 Afo]atd 5 ofEo] YolokER
7V 5E5tal(suggestive), 29~56Y Alol= ol
(compatible), 1~4¥ Alo]= Tha 7FsAd 9ot 56¢Y o] $atH

7570l A9 ek, RHEZAA), IR UEASTHA 5 e
gt ZRERE AL RIEETE Wol 1k wote] kgo]
A ko, A AEsteE Al 4= gl A
A2 Y LHIIA S (lymphocyte transformation test)= TEN 2t
A 15 o]l AlsisHH HIRES Fshe ol =gl E &
Qo CD8+ AMlz=Adzart F4lsgo] e Holww,
lamotrigine& #7371 X 57| R4 FdEC] FA e+
T o=ol wheh EEwrE Eeba] mg/do] gojkinh, kA g
A7) 85 ool 583t s RAlSRIL 25 28 HEE Sl
S oFES He3h AR 2 SJS W TENo| dup hsh=x]
o] B]WLYE E(relative risk rate)E H7ISh= Zlo] YJAFAIE 1t
Wl gubd wbgolnh, Wk 1) £ F39S Uekes AR
R oFES 7 85 ool H-83F Aol g4skal, 2) %A
= E8oA gren, 3) sid o= o9 ohE 5HE W
AE wE R ZE A O ofd =S dorE(culprit
drugs, offender drugs, offending drugs)=® A|&afjof stc}3. X
o= ALDEN (algorithm of drug causality for epidermal
necrolysis)?|gt ZE(-12~108)5 AREStY] eFEk=27|7F Wy
U(index day)ell AW oFa 7 773, SLAll oJgt A
FA-E AE, A5 s sfdotems 5E8eA o, V&
Hilo] wg sfgerzs] AdE, thE IRy &4 oF 5
AN 712 Foll disl| Mg falste] & 63 oifolw leF
0] FE3 Ao Fosicy YUIFER+: sulfonamide
(acetazolamide, methazolamide, trimethoprim—sulfamethoxazole,
sulfamethizole, sulfisoxazole, sulfasalazine, sulfadoxine,
sulfadiazine, sulfapyridine, dapsone), allopurinol, carbamazepine,
oxcarbazepine, fosphenytoin, phenytoin, phenobarbital,
lamotrigine, primidone 52| 374 #A|, oxicamZ NSAIDs,
phenylbutazone, diclofenac -] NSAIDs, nevirapine, abacavir,
thiacetazone, aminopenicillin, cephalosporin, macrolide,
quinolone, cycline 52| 334, sertraline 5 2200]%2] oFA|7}
HaE Qo™ 2008¢ Euro-SCAR (European Severe
Cutaneous Adverse Reaction) ¥ 3]oA+= SJS W TENS
ol HIorES WAE R wet U7kA] o8 gtk vt
Ut} (Table 2. th=7F FHU2AT+E B8 -8 AHlA
+ ‘'high-risk #22 FAE 50l dEY 50%5 AHA|
ot 2102 ZALEQITY. 2 Euro-SCAROIA SIS % TEN 2
Aol thaff FH IRt AFRANE AlFEH A3, allopurinolo] 4
HollAd sJS B TENS| 7P &35F RIHE(174%)2 AHE e
, 1ol o4 Tzl 1Y 200 mg oA} H8AMY AL Y=
F7FehaL sy, dvkd oR Aol allopurinol
FAHAL, FE Sl AL FH dookEeln, 53
FYHo A= allopurinol, carbamazepine, phenytoin®] Al|7}4]
oFzol 7P £3t oFER AT, AolollAl= carbamazepine,
lamotrigine 5 @A AAL} cloxacillin, penicillin, amoxicillin,
amoxicillin/clavulanate 5 HIEFFEA] A7} 8 AfER
oA Q. Lamotrigine™} nevirapine®] 7-9- dHoll4l Fx1# o
2§55 7P R HES WE 4 Slrkal shy &5

H Y
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& A3 L= Zlo] SIS ¥ TENS] S@EE W WA
= EZASIL. Carbamazepine¥t phenytoin % E3}5}o]
lamotrigine, phenobarbital, primidone, zonisamide 5 GA} Bk

PAAAIE] WA oF T0%0) A &3] WAYsh, XZof L
oxcarbazepine> Y14 QPASE ¢Folekal 3l carbamazepinef)
10-keto F-EAZA] carbamazepine™} 25%0°114 mAPR-S-0] LAYt
op, e AAR SIS 9 TENe] A WEle] Sle Al
carbapenem cephalosporin, penicillin, aminopenicillin (amoxicillin,
ampicillin) 5= 3]93fjoF 3HH, Trimethoprim—sulfamethoxazole
I} sulfapyridine, salazosulfapyridine, sulfadoxine, sulfadiazine,
sulfamethizole 5 FAl ADFES MEEAJLE A WARES
0] T JATH? . Sulfonamide] Al HRIERS-2 arylamine

Fg7le] 7118 arylamine> 7t CYP450 HAAE &3l &
"éo] 748 FARES] hydroxylamine © & ARSHETH?, Z1#ut
Al % sulfasalazine, sulfisoxazole, sulfonamide?] ©]kcA|

(furosemide, bumetanide, thiazide), valdecoxib, celecoxib &
cycloxygenase—2 AAA|, sulfonylurea (chlorpropamide,
glyburide, glimepiride, gliclazide, tolbutamide)= 3Z}e+EFA}
N4 9xjof] ZIRkS-& FUsH= arylamine FU7|7F glom=z

2 sulfonamide®} WAHS-S YO 7|2 Qkere okE o]
9] LOJ_E 52K gramoxone), E}ﬂge SZoKfumigant),
AR R, zoﬂzﬂ wWA(Ee BAT], £, BCG, DPT, A4%
7h), AASREEEA 0]“-’4‘1]1 S, Mycop]asma Ppneumoniae,
adenovirus, Epstein—Barr virus, dengue virus, cytomegalovirus,
SEEANolEA 5 volela, AlE, AT Sol Utk BAG
Bael vl S A9 LU ) Sl o-i0eel
e SOl UL BofR A0 Hol, 53] Lol
A= M. pneumoniaett vFol#]A Zho] SISE e 4= St
89 TENoJA = Z4aA] ¥91e ¢glon, SIS ¥ TENQ 10~20%
= QS S 5 Gl Sl sidHET.

Fll‘

rir

Table 2. Drugs associated with risk of SJS/TEN according to the 2008 Euro—SCAR study

Confirmed risk (High risk) Low risk Potential risk (Doubtful risk) No determined risk
Allopurinol Sertraline Pantoprazole Propionic acid NSAIDs
Sulfamethoxazole Acetic acid NSAIDs Corticosteroid Thiazide

Sulfadiazine Macrolides Pyrazolones Furosemide

Sulfadoxine Quinolone Acetylsalicylic acid Sulfonylurea
Sulfapyridine Cyclines Tramadol Spironolactone
Sulfasalazine Cephalosporins Nimesulide ACE inhibitors

Phenytoin Aminopenicillins Tbuprofen Calcium channel blockers
Fosphenytoin Paracetamol Beta blockers
Carbamazepine Angiotensin II receptor antagonists
Lamotrigine Statin

Phenobarbital Insulin

Primidone, Phenylbutazone
Oxicam NSAIDs, Nevirapine

Thiacetazone

Non-sertraline selective serotonin uptake inhibitors

Non-pantoprazole proton pump inhibitors

f
1o
N
i)
W rlo
)

oM w2t Wt o+ 25548 ~8F) oJUYE ¢
HRICEEof| AimEAlofl = o] HE 0] ThEE|S] =24
o] YERATE, 33~50%0lA4] 48A17F~257 ol A

a1g, ?JEH, —?jo, 7%, e, 5eol, TE, dAh &85,
T, AERA, 7L(malalse) o ARt Folu g 4k

506 = = =

Sk Z27] Aot I8y 33%= ASA §lo] mREYER
dhe AHERL, 3% AU FARCE ARREL. QR ExjolA
S 242k ole] Ale] Eatelsh AR Yok, e

woll B3 AL, o] WA Wk o] Het AL A

U R A ey 4~58A ol F el BEZF yERbA 7Y
AR = AL Ao, Ay S 7dR7ER] Y] [
(progression phase)ol] o]o] 2~35FAjolli= HEY] XIPo] W=
Z“*7l(p1ateam phase)oll Esh=t]| o] Al7]o| sjEF, chir|

4, S EIWSI 5 STt HAl dSol hayey, why
4~6¥Z‘H% 5|37 (regression phase)2A] 2R A|AT 317} 22
o= oA HA T|H7} AT AT TENS] 7ol = &3]
HgEl=del F 8~10F7F 29T, BE WA A gust
ey URRE ] ARRREG a3, o] st
o, 7 59 A upzk H9l= St o ehEsik”, S

e orie
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Yolxj=t] g Z7]o] FAxAANA AEE
st o] B 5 o Avgt
of Egg FUH. TRXAPAA = 270l
AAGAE PAE EASHA]
23 AT 52 FE AL 2uEEy, #

/A=) 3k 9] CD8+ ¥ T-AlE, AF Xu]9] CD4+
= CD8+ T-AI2E, AN 5 T g Fo] Wz,
SAEE Bbeb, w2 FyhfuiAla, gy 9wl Ada]Al 2
AZE FEEE = QAL AU F AR S0t TENS
Z7] Agst= 4 FAAZE sCD40L, granulysin, sFasl,
perforin/granzyme-B o] AAIEIL glom, 53] T W=
grteE ] HARE F9 10 ng/mL o149 €% granulysing
154 olufe]l A&k Ae7Hoe] /id= et wdErt 80%,
Eo|wrl 958%=2A FE-S Hhal QItH? High-mobility group
protein Bl (HMGB1) ELISAE TEN 22| I|A} 2 A E
oAl HMGBLo| 7ot fMEl= HY=Z sl 2etket #
ARQlE o2 ofEdAlyt el SJS B OTEN fhApolAnt
HMGB1 ©] 5-9Ja}A] AF58191.0.H, granulysind} FasLb= 2
20| A7) o| ol ASHoR ASaluR 94 T 4
ok 1 Qo] glutathione—S—transferase—pi, thymus an
activation regulated chemokine (TARC), &% LDH, %I 3
9] bel-2 TEl, SN alfa—defensins 1, 2, 3 5°] 27| %
& BAAE Gt
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7. 883 H olE
A5/ AolE7IRIS] Pl &3ko = theket yiA7] 9] 4ol
At FEFOR = o), A2F9 oA, AUl o],
HAHS, A5F, #d9E, dJ3gF2ebEFt(adult respiratory
distress syndrome), 91328, AHM, A, AFH, A%
A, 2, A, R RAG0%), dedudds, fEds,
g 1P AAS oA, HH(encephalopathy), AT AEH A
Aol o] e, 3 FAFTE Ao A= AAEAL] 0% 4] %1
1

[e]

o 19 oftjell Ft 87HA] ol YTl WSt o]7o] A
Z5E o 4o Ag "ojmAoka ey, 7§ &

(enterobacteriae)’t HEFEZ A3}7] WEOA IgEE= AL
2RI, 3] S F 1w gSo] 7P Eskarl 4zt
20~T9%(Bwt 50%)0lA TS, 80%olA 2758 ShRsAq
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o) S T A10] ohFLe Relel, TENS] FEES)
AR ] b= A Axbdo] dER|Al Ao
TEN—J 9 7o) olshs 28 Ao|E7ERISY] F25Ado] Al

EgF A 4 FkALo M| (mesangial cells)®] T}1E
%\5;_1’3}5 Ao H3ALY, SISO FHAPGES 1~5%, TENS
25~35%2 A A ATH. RegiSCAR A7olAE SIS ¥ TEN
ko] Apggo] W 654l 23%, 19 Tl 34%, 59 T4l
35%= Haigt v} ek, 7P E9t ARGQle: mlHol ot
S|, 1 oo AR, HAHE, AEFRAES
o, AR, ARA, SFEY o] o, &35 o
Hog AAps QAERE 1y, ¥WE WAO10% ©
FUEBE), BATLLE(5%), A 5 714 A% Fu
JHEO, BUN $71028mg/dL), A7) €8, A%, f51E, A5
A5 U ] &, Bl W, o1 oS %7 4P
ot Z7K)252mg/dL), % bicarbonate ZJZP_(@OmEq/L), W<l
Al H19(5120/min), AHEFES, 9] dalt & F=rt A
g - o] EFE dTE AAlete AFEFOIHH. AofolA=
AR R dlg7t Fa APdEe] Rrhal g QR Aeke]
F2rE Uehjt AnE AE2 b gol AgEE 3ol
SCORTEN (score for severity—illness of TEN)C.2 ZHI}E o=
3= glof Z=2o] Fc} (Table 3).

Table 3. SCORTEN (score of severity—of-illness for toxic
epidermal necrolysis): a prognostic scoring
system for patients with epidermal necrolysis

SCORTEN prognostic factors points

Age ) 40 years 1
Malignancy (cancer or hematopoietic malignancy) 1
Body surface area involved ) 10% 1
Serum urea level ) 28 mg/dL (10 mmol/L) 1
Serum bicarbonate < 20 mEq/L (20 mmol/L) 1
Serum glucose » 252 mg/dL (14 mmol/L) 1
Heart rate ) 120 beats/minute (1st24hours) 1
Total 7
SCORTEN Expected mortality rate(%)
<1 32
2 12.2
3 35.3
4 58.3
5 90

SCORTEN-2 404 o4} <17, oMd&eF &40 AEHE 10%
ol MW, A WY 24x7F oo ®IH(1203]/4), (252
mg/dL, >14 mmol/L), 8% 2428 mg/dL, »10 mmol/L), &
bicarbonate({20 mEq/L) 5 77HA] AZZ2 FAAE A=Y 1A
of sl wiuich 184 Filkst, FEASAFTECLH: 3.2%, 2
A 12.2%, 3% 35.3%, 4% 58.3%, 54 o4k 90%)° <Jsf i
T AR AFY 7hsAdS BRI SCORTENS 19 & 24
AIZE oWl gk EAstar, 39 & ASHelof Shoh. gl oF

BO] FRet FoF 87k HIV 4 o 52 APER Aol ¢l
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o}, AE|Ro]= FQtH, cyclosporin FQtel, HIEFIIA, F2HE919|
=2A A7, YeEw gupold, ARy 3uh FEEd=E, v
thd Z7Pgate] (imbus)ith ol A FE7T ARE7IAIE
ojAlE & A=FPY,
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= S EES Yol 2 S, AR, 29 F
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alginate, foam, hydrofibers 5°], AX3%t 7%= hydrogel,
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collagen o] J&IHo|thw, o]o] datlo] 73ty
nanocrystalline silver dressing, ®A] ©]&o°]4](porcine
xenograft), 423355504 (split—thickness allograft), W]
A7rEulo]d], HETHAE7IMEo]4] Fo] AZmEHTH A

silver sulfadiazine = sulfonamide A A|Al= £ HQlo]| 1]

£ dosn], Edl 49 A BES FUY 5 AT, A
5 A4l skt wETgAo) 194 uhel] AR ool
6‘]_]:]_15.16)

2) W2 EA

IVIG (human immunoglobulin—-G), #AAl AHZol:=
(corticosteroid), cyclosporine, cyclophosphamide, H&E4&
(plasmapheresis), FNEA, N-acetylcysteine, pentoxiphylline,
thalidomide, etanercept, infliximab, granulocyte colony
stimulating factor (G—-CSF), ©}¥(zinc) 5& Al=3gtct 2gho
SR Qs 2ddE F29] dxATE e 6l 4
H g2 e glon dRE g A8V AT
5 3o sy EeIth. A AAA LR vl go] Aes)
= oAl AHEO|E, IVIG, cyclosporin® AJ7FA¢ld|
EuroSCAR A-tollA Aldgh g9l F3AStoA= IVIG,
cyclosporine, AH[EO|E F o] Zw= HEQW H|g] o5t
o|5o] §llctar A& o,
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dexamethasone, hydrocortisone, prednisolone, methylprednisolone
52 AEeshy, YutA o g2 AL prednisolone 100mg/day %
ZAAW methylprednisolone 1~2mg/kg/day® TS A|ZH5H
o, AE|Ro|E= IL-2 AAF W AP-1 AARIAE dAste] T-
At 23He A7, M22AFEAL 2404 Fas/FasLE
2AZIANE TNF-o7} 2o} 215 Aol A= NF+«B S4ES
AAIA MEAFEALE EXIAZ 2 ok, SIse] Y 27
o= @7IZte] 185F AHREO|EE Fofske Ao] dUREkE o]
som, 44 AEAY wEel AvRo|Es 27| gFoR
AL A7 AW FA] 5E Eo dRFsfok dtP. 12y
TENe| lojAls A" EO|E7F ARhe] XS HEA] Fshal, ¢
FA7IH, A g 2 di@Fe] YHES 51
ASE A7, AR ARE AAA7]AL, a5
7] 9 F UWE 7Y S THIPIM, AMES =it
o] TENO| A= ARE8HA] ¢z FAllole}. v 2|
N Z|gofA Ag|Ro|Eo] aulE F45h= AE0] T
Al EEET Qloh R FRkAtold M4l AERo|E Roj®
7P goken, 3t ot I EAFo|A HAl
ol A faAde FEIE i, dFold #9
3t sulegto] WAYsly] Al WY 48A1F ojyof] 1L
|25 FAs7|= ok, 2 EuroSCARONA] Al3gst
TolAl= BH Qo] viste] AHRO|E Boj7} APFES &
77 FUolM= Yehk ot Zefrolx= A 2t ¢l
' Methylprednisolone 1.5mg/kg/day®} IVIG (2gm/kg)E
FolehH AH|RO|E g Fojo] v x7]of xlgo] &
3L SCORTEN #HZA|SAMTET HlaLste] APLES] 7j4lo]
o x7)of] HAAM dexamethasone 1.5mg/kg/day
100mg/days 3¥%t BAR2 Fojst 2 38l zlgo] Fx]
I35 T I vehd A9, A 38 AA 59 AHE
ot K282 Hslal APLE i BEE FRIE o AT
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VIGE % Eo%S 2gm/kg® 38lo] 0.4~0.75gm/kg/day=
4~5U7F A4 Folal= Wo] d¥bojn, UM F B
S 2gm/kg®E M= AR 3~5gm/kg® 3~4U7F U -85
Folgh A9 APES Hrot gaAE = qlokar 2 STk,
= Y T 4% o|ujof] Fogflof Hdte] XYL ThEA
7130 A mapHolcl, VIG Well 3% PFas FAY

2 AAGAEO] Fas TEAE AThsto] 2 gA|ze] A=
APEARS AFAIZIRE RS ATt 2Rtsle] IVIG B E
Alwsl el oHE "dAAe ge VIGE el ddskal
GegAslol| autolgl= o] ¢lom, IVIG FH=E YEEO|
88~94%71A] FFE = the] AtEo] WaREHA VIGE A
B X BAR 2SS, 1l S E vl dishE e
olA 4872] TEN FHAE thito =2 Aledsh ofr| SaFedtollA]
= VIG (F FoI%F 3gm/kg/day) FAR WEES 88%=2 HiL
SHALH”. Hat EEASAITE 66%¢ Yvhe] SRS gitoz
PgutEet VIGE Haste] Hot AAATES 20%E A
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Aok Bae QUop?, ey 2719 7ok g &l IVIG
Fo2 Qg aypt BEQ R vl uu|gtAY 23]8 APGE
o] Flelth= ArER Qob?, 2813 tiiez o HHH
Ao A= VIG Fol2 ¢let avpy) glglen, 4 gijez
VIG Bt} BlEAEE gz A4t 23 AFYE JiA a3t
EE2ER] 59, 165 AE e R s sMAE AtollA=
VIG Fojtat vlEo L ko] AP, 93, oY 717 59 A
0|7} $199TH”. Methylprednisolone 1~1.5mg/kg/day®} IVIG (&
2oITF 9gm/kg)S W3t H$o|E SCORTEN ASAIYET} H|
wsto] APGE B B3 §19lem, 1,000me/day] a8 A~
HZo|=8} VIG (& B 2.8gm/kg)s Hg Foidt Fakd
ofl A= FoJst APdECQ] JhAo] FSATHY. TEN 2ol 4] IVIG
Aol st HeREAoME AdlolA T&F VIG Folwto] A
S Fojto] g AFgEo] foetA dadt Ao Hgont
%, g, A5 A 5o HeE BAS ohils 22 AE
3|7 EAS Ae A3 VIG £o] 832 APYEC] MBS 4
Sk, 4lx]o] 3599 TEN #AE oz g whelo)zr|3t
ol A AlEet A3iATtel s WY Al FRASAFTEC] 21%
Fe=dl VIG (F T 3gm/kg/day) T F AAXNGES
32%= UER) IVIGE 1A} A BAR2 AR 4= gloks 22 A
AIBFACE?, IVIGS] E3Hs 4% A Q] =REo] 21 gt |
A % TAHKSE Aol A, vwe djxgto] HojEo] |
BFaIL =S A viAE 4= glrh. TENS] 7]
A A|ZAPEAR} Fas/FasL 29t 2&sh= Zlo] ofil, A
QA A VIG AFEY T PFas SAZ2 o7l Alske
o, IVIG AA|7F ol o] Folgojzte] 2F P oz APits
D& Frjuich g3t dAskA] ok e oht, A zh <
TFEImbCh VIGS] Eo7|7h, Bou, Rolgs, For)y|, &
AdjdRte] F5EU SRS o] Wt Aolaly] wiite] &
A g2A o Hwst VIGS] &5 U5oh] Hallid SEst 522k
RS o= St o) AR Y 2F A AAsl)

Y

(3) Cyclosporin (Ciclosporin)

Cyclosporine Z7]of| Folgh 79~ CD8+ AMESAHIZ] 5
At A5 A, -2 AAF 9A], FasL @ TNF-« %A, n|EZ
cajo} AEZAPEA} AR 4|, NF«B A2k o4 59 g2
Uehlst] Al B2 A4y SElEae)A AFFES 2t
Al @1, o] 36A17E ofujel Agke] MaS AAIZICHL 819
op 13 cyclosporind EAJSE AEEAY I A EZAS) S
< AIEAE HEFY, Cyclosporin® A7 3-8 FAAAIZ 2
5 3~4mg/kg/day §FOE ARlele] RFeIHA F 477 B
sledl 7 5 et FAR-L EEQICH, AR 35% o4
S AW 2= TEN 342 JALCE cyslosporing FoJdt A},
8 FE7AY] £8717F 9 2]5717H] cyclophosphamide®t
prednisolone®. & Foj3t fjRto] ]3| AA3| GEEQUCh?, F
I Kirchhof 572 649<] SJS 9 TEN 3AE oz 3t o
A7) sgFIFo) A VIGRE T cyclosporin®] X|ZEIE W]
wgt A, FLEAPTE(RANGA/SCORTEN A SAFEARS)0]

IVIGE= 1.43, cyclosporine 0.432.& cyclosporin®] AP&E 7
of o m#polztar k. 2989 SIS W TEN FAE diiate
3mg/kg/day SHCE A 1097 Folgt APAToA=
SCORTEN #2d|SAPS-ET Hlwste] F-o3t AFgE WA axt
7F LEpRTE

bu b

(4) 7€} 8

Z| Paradisi 5% 109 TEN &A}o)| 4] etanercept 50mg
< 13] FBlFo] sto] st F2h8 glo] 7~20% ool At
03kE Kol ITAEQITt Biskglrt, 1e{u etanercept,
infliximab 5 TNF-« A4l SIS ¥ TENS| E4bet 274
< 1% o] TNF-a GAE <Qlé 23] NF-«Be| AlZxpd
AL Adgfargol Aslid 4= QlonE gjofo] g Sk QI
Cyclophosphamidet= 150mg/day £#FC = TFojsl=d 43}
nitrogen mustard AFAHR A2EE/AJoRE0]7] wjol TlHxZ]
oflxo] MEAEHAR: @58 ofFtEth: Hilw QIR N-
acetylcysteine> TNF-a AAAR 2g3l=d] VIG F4=Z §HS
SlA] = F5 TEN RlollA] 600mg 1¥33] 74w Fofslo]
48A17F olYof] TS Holil 16UAof APFuSr) o]Fo] Kk,
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Lol d ALE FHETY, FARAL 0lokg W i
Adilitk= gujoA] AlEE 4= rt?, @ANEES TNF-q,
IL-6, -8 5 2% AO|EZIRIE TaAl7l= 5IE 7|tk
IVIGH  2HZEo|Ee] E83=  TAA AR
(extracorporeal blood purification)|tt <5794 ulj & ol &= w1}
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skl Bt §lths B QIANE dRoA 118sF AR
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Abstract

The adrenal gland is one of the common sites for metastasis from lung cancer. However, the development of adrenal
hemorrhage from lung cancer metastasis is rare. We herein describe a first case of massive, spontaneous bilateral
adrenal hemorrhage secondary to metastatic lung cancer, initially presented with severe flank pain in Korea. (J Med Life

Sci 2016:6(1):58-61)

Key Words : Adrenal metastasis; Bilateral adrenal hemorrhage; Non—small cell lung cancer

INTRODUCTION

The adrenal gland is a common site for metastasis from a
variety of tumors including breast, lung and renal cell

2 Adrenal metastases

carcinomas, melanoma, and lymphoma
at the time of initial diagnosis occur in less than 10%
patients with non—small cell lung cancer (NSCLC)*”. Most
cases are unilateral and small asymptomatic lesions,
incidentally found by CT-scan of the upper abdomen during
a staging evaluation. Bilateral adrenal involvement in the
setting of lung cancer is not uncommon. However, bilateral
adrenal metastases are observed in less than 3% at the
initial presentation of NSCLC*”. Large symptomatic adrenal
metastases at the time of diagnosis are extremely rare”.
And intratumoral hemorrhage is a rare but serious
complication of adrenal metastases”. Here, we report a case
of NSCLC, which showed large bilateral adrenal metastases
complicated with intratumoral hemorrhage at the time of
initial diagnosis.

CASE REPORT

A Tl-year old male with no significant past medical

history was referred to our hospital for further evaluation of
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a lung mass located in the right lower lobe, incidentally
detected on abdominal and pelvic computed tomography (CT)
performed at other medical institution. He was admitted to
the hospital complaining of right flank pain persisting for 1
week without any trauma history. He experienced non-—
productive cough and sputum occasionally. On examination
at our center, the patient was afebrile and vital signs were
normal. General physical examination was unremarkable.
Chest X-ray and chest CT scans were performed for
diagnostic evaluation. Initial chest PA revealed a mass-like
opacity in the right retrocardiac area. Subsequent CT scans
disclosed a 5.3cm size, malignant—looking mass in the right
lower lobe and several small nodules in left upper and lower
lobes (Fig. 1). These findings are suggestive of lung cancer
with lung—to—-lung metastases. Percutaneous biopsy

confirmed the diagnosis of adenocarcinoma.

Figure 1. Chest CT scan shows that about 5.2cm sized

malignant—looking mass in the right lower lobe.
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The abdominal images covered on the chest CT scan
revealed large bilateral adrenal masses with high
attenuation on precontrast scan (40-50HU) and
surrounding fluid collection especially in the right side
(Fig. 2).

-
L T

Figure 2. In the upper abdomen covered on the
contrast—enhanced chest CT scan, high attenuated
bilateral adrenal masses are noted with surrounding
fluid collection and fatty infiltrations especially at the
right side.

Magnetic resonance imaging (MRI) was performed and
showed the right adrenal mass with partly high signal
intensity (SI) area in both T1 and T2 weighted sequences
representing hematoma of late subacute stage. This
hemorrhagic event may cause the right flank pain. And left
adrenal mass was also noted heterogeneous signal intensity
in both T1 and T2 weighted sequences with disseminated
high and low SI foci (Fig. 3). PET/CT showed intense FDG
uptake in the right lung mass and bilateral adrenal masses.
There was focal non—-FDG—avid area within the right adrenal
gland, matching the late subacute hematoma (Fig. 4). These
radiological features were suggestive of bilateral
hemorrhagic adrenal metastases with probably multi—stage
hemorrhage from lung cancer.

The patient was started chemotherapy using alimta but
experienced disease progression. Eight months after
diagnosis, he finally died.

Figure 3. MR imaging shows that heterogeneous signal
intensity of both adrenal glands in T1 (A) and T2 (B)-
weighted images and heterogeneous enhancement in

contrast—enhanced T1-weighted image (C). Especially in
the right adrenal gland, partly high signal intensity area
is noted in both T1- and T2-weighted images,

representing late subacute hemorrhage.
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Figure 4. On PET/CT images, intense FDG uptake
(maximum SUV, 12.6) is seen in the left lower lobe
mass (A). And intense hypermetabolic mass lesions
(maximum SUV, 14.3) are also noted in bilateral adrenal

glands with partial non-FDG-avid area (B).

DISCUSSION

The adrenal gland is highly vascular and particularly

9 Most adrenal hemorrhages are

susceptible to hemorrhage
bilateral and are associated with cardiovascular diseases
such as acute myocardial infarction and congestive heart
failure, systemic anticoagulant therapy, pregnancy or
postpartum state, postoperative state, or sepsis. On the
other hand, unilateral adrenal hemorrhage is relatively
uncommon. [t has been documented in associated with
pheochromocytoma and a variety of primary benign and
malignant adrenal tumor such as carcinoma, adenoma, cyst,
or apoplexy”.

Adrenal metastasis has been reported at autopsy in upto

42% of patients with advanced non—small cell lung cancer
and 20% to 45% of all cancer patients®®. Adrenal
metastasis from lung cancer is usually asymptomatic in spite
of high incidence. Massive adrenal hemorrhage secondary to
metastasis of lung cancer is extremely rare. To the best of
our knowledge, there were 11 reports (16 patients) in the
English literature of adrenal hemorrhage secondary to lung
cancer. Like our patient, about half of the patients were not
known to have lung cancer before their presentation with
adrenal hemorrhage”, Presenting symptoms and signs are
nonspecific, and include abdominal pain, back or flank pain,
chest pain, nausea and vomiting, fever, hypotension/shock,
and tachycardia®., The major concern of adrenal hemorrhage
in metastatic adrenal tumor is that it can be potentially life—
threatening event. Intratumoral hemorrhage should be
promptly managed using chemotherapy or adrenalectomy”.

Adrenal hemorrhage is usually first diagnosed via CT or
MRI. CT has been reported to be a sensitive and specific
imaging technique for diagnosing adrenal hemorrhage and
findings can vary from a heterogeneous mixed—density mass
with extensive hyperdense perirenal changes to massive
retroperitoneal hemorrhage”. MRI has been reported to be
more accurate than other imaging modalities for diagnosing
adrenal hematoma, with high signal intensity on T1-
weighted image”.

It can also be difficult to differentiate metastatic adrenal
involvement from an adrenal adenoma but diagnostic
accuracy for metastases increases with the presence of
bilateral involvement and the simultaneous detection of the
primary tumor. And modern imaging techniques, especially
MR imaging can be helpful in differenciating metastases
from adenoma as adenoma presents a low intensity signals
on T2 sequences compared to hepatic parenchyma. In
contrast, the adrenal metastasis presents higher intensity T2
sequence signals than that of the adenoma, relative to
hepatic parenchyma®.

Bilateral adrenal metastases can be found in some of
patients with non—small cell lung cancer. Early identification
of these lesions is necessary, because adrenalectomy may
increase survival in selected patients”., Spontaneous bilateral
adrenal hemorrhage secondary to lung cancer metastasis is
a rare event. However, it should be included in the
differential diagnosis of lung cancer patients presenting with
acute onset flank pain. Transcatheter embolization, open
surgical resection and conservative management with or
without chemotherapy can be used as treatment options.
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