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EZRELEZSDOTHD, CAEBV OFEEIHNITB O TrBIaMEA~LS—T #ikE & B RS
HBETORENE <, BB MM, EBY Bt B M oEMBE b, Fi-.
BRIV IR R & OLLE T CABBV [V BB FRB|ARDL O, b
DENFLIL CAEBY (ZHFEN R EERIRIR 2T 2B T 5 b D L E X b i, SEEEE -
RIFRFEDPREINTETND, RFEOKRE L L2, TR OMERES AW
IRI8 5% S CAEBV OIREFAT 2RO TV FETH 5,

A WFEEHM

B HEEE M BB A L R R EE
(Chronic active Epstein-Barr virus
infection disease; CAEBV) iXF-%&{t: -
EEOEREEEEREEREEL, 7
D% T/NK MR Y o o<fEom Bk &
HEeF T 28IEEL > THRFREOR
B Tdh D, CAEBY DFEIEIL EB 7 A LA
IZRTT HRERE, 372 b EBY YL
Hen & S i R aRE O 38 3R 7 40 8 R 1T B
TOREBEMIEE OMAEBENREELE
Z BTV D D, & DORIEMFF ST o
WTIRWEFLICTRIATH B,

AHFGED B FIE CAEBY R ZS#RME -
BT 5 EilaE TR B & RO
BOREMEZRETT5H Z & T CAEBV @
FREMHEED TV ORENTH S,
CAEBV [ZH5 1Ry /2508 A R D fe e

-18 -

T3 2 7= iz, IREER A2 IERERE
BTHD EBY BLE T/NK A Y v < JE L
DHEEITH & & LT,

B. BFF5IE

1. s EEdp]
INEARFEEFHFREEREICTE

A F BB DB A FF 4 & The 5th

edition of the World Health
Organization Classification of
Haematolymphoid Tumours: Lymphoid

Neoplasms (2 F-3 T (@M FEE M4 EB 7
A I A RRYRIE (CAEBV) | EfiSht4 NK/T AR
J v 2% & (extranodal NK/T cell
lymphoma; ENKTL) , EBV BE#4:Eit4: T/NK 41
i@V /< (ERV-positive nodal T- and
NK-cell lymphoma; EBV-N-TNKL) &%
WrS NI EEF R RS & Uiz, REFSE TR




CAEBV35 JE ], ENKTL31 41, EBV-N-TNKL19
FEGIAKR L 700 | BRRIERE L~
YEENT 7 4 e (FFPE) £ {4 0 IY
2TV, REAR R0 22 FEREME & R
TiT= 7

2. BI=TFEUENT

CAEBV, ENKTL 33 X UF EBV-N-TNKL @
FFPE #% & X ©» mRNA f HH % 47V,
Nanostring Technology #:¢ nCounter
Analysis System®% FH\ T EBV &3 17
BAR - & B PR 5% Ml A BE5E D PanCancer
770 BinF
Ot 187 MR T OFBUEAT 21T o 1=,

Immune Profiling Panel

3. EBV BtEHIiRD Y07 7 A U o I
B & AT

FFPE A7) & #fe U A 2 ERLL
EBV-mRNA @ In situ hybridyzation &
TIEHARRAL S % T BBV Bt T iR
. EBV B&t B Mifafk OFHA 21T, T
‘OB AR,

4. CAEBV *HHBRRIZEITS
BLOD LE B AR

CAEBV & ENKTL, CAEBV & EBV-N-TNKL
OIBAGTF B LLERENT %47\, CAEBY
(AR R R BB E TR AL L7

BnF5

C. #WRFERER

1. CAEBV IZI VT % B AnF FEHARAT#E R
CAEBV (231} DB m M TIL,

(non-T/NK-cell) &

T/NK cell typeZBWTZFAZY

TIERTAT -T2, FOFER, BHatE~L 3

—T #HA2 (TFH) B EE(= 38L& B MlAe

immune—cell type
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BB REOBHEET 2 FICHE
ENB5ZENgho7-(41 1), Zhix
ENKTL <2 EBV-N-TNKL £ TiIZEoH 5iuile
At o,
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2. CAEBY (23317 % TFH/B i B 5 7
ORI E S

CAEBV (233 T TFH/B i B8 5 7
REIZEN DD Z L MRS H 0, TFH/B-
cell BAEBLETFABWVWH CTEEIZEE
1% B iRtk E LMP-1 B FRENE
WZ Ml Gginot-, 2O L hE EBY B
MO e 7 A L ERETDHZ L
& L7z, BB OZWERIZIL, 81
3% EBV 5 T/NK Q0> 27 &3 EBV
(5t B MBI OB N T L3 oz,
% 2T B M ERARRY 2R T2 i & 1T
o7& Z A, TFH/B Ml & a5 5
BEWHETTERERARTH-7- (3 2),
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3.CAEBV & £ DEHEER L OBETRE
O LLBEARYT

CAEBY & ENKTL. CAEBV & EBV-N-TNKL
DB BT FEO LR fENT 29T\ >, CAEBY
MR RERERTHLERR,
CAEBV DEEAIEIR A L 5 5 9 H4A07%
BEFESGTERE,

4. CAEBV & 3R BT 5 BBV BahE
{5 FEE O LB

CAEBV L HERIERBITIT 5 EBY B &
{EFFED L & 1T o T 53, &R BRER
WRBWTESTFRREOEGTRD LN
Mmoo,

D. E%

CAEBV DESFRAVRTEENHAIC & D REHIE
TFH & B-cell BEE@EEFORENHEE
Td O, EBV BB T/NK M0 270 53
EBV 544 B #AAE A3V 2 & A B CAEBV
DIFEVH O EEREVRECH D RYEE
BHREREREHHTILOTHDT
BEERH D,

CAEBV IX4H# IR 8 T db 25 EBV BB T/NK
TEHR U LosBE & IR LT, BIRIEET
HEPBOONIERTHY Thbh
SRBEREREFHAT LI LD EEZ
b,

E. #&ih

AHFFEOFER A&, CAEBV DIFEIHAIC
BT 5 BRI EZEN R F N 5o T
& 7z, CAEBV DIHE&IEAIZ I3V T TFH #ilin
/B AR OEEIN, BBY B4 B MR OB &
FlERZTERICOWTSHRE LM
LTW MERH B,
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BIE 1R« RE RERERERKRE - REREHZR SRR - 82
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B METEENE BBV 5l xt3 A IRIGHRIE & U CREE MR REIIREL LTV B R, &
OFERE T IEITFES. LTy, /- BAEE 0 BBV BRI oB B B3 25t -4
AT TR, ARBFEE Tl B MR B BRY 512 % L T RIFEE M Sh i il 4 M T
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T ERT,

185 Eh M EBV i (CAEBV) DR LU R b U FHICE-S < FEIRIR TR IE % Bl s
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Tl 5 RESFROOICEIER I N
HREAHOER TCHDH, HILEICE
BEEDHREETHR L., SEEBRHE L
DEN 2 B DEFBWE SN TS,
—7F ., REMFEBR CTIIRICEEMIC
BWT, BBV OFEME(LERED Z &3
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FRE L CAEBY & D BRI DV THRET
L7,
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M/ MR # 3Rk E N, #2701 Y
LA THEMITED | BEES TSN X
< 7 HRBIR SN, BEBORBIRKE D
HVHFHIRES o7, FOD, TR
T X R T BREA XN, BERAVEAR L
BTE T, LhL, 20 1 E%I2IE
B, METHBRL, Skfitdiol,
WBC 10480 /mL. Hb 8.2g/dL, PLT 5.91
75 /oL, CRP 0.18 mg/dL, 7= VU F
151 ng/mlL, FE&EHE IL-2 LESH—
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Z. VCA IgG 3201%. EBNA 40 {i & BF
YR E — 2 Ch o, M4 m o
EBV DNA E&!X. 5.09 Log IU/mL & EfE
2 Ui, BEES CT ICC L IREEDTIER,
ERGOIBEREIEE 258 i, PRSER
E T @RBIZBWTHLEZERMEOE
T U 5 30, 'S A DS HTE
LT,

C. WisEhsR
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iR e — AT CD19" B #Afm & CD19™ M
fellZ BB L C, EBER-1 in situ/~A 7
VFEAL =g kfTolol 2 A, BM
f o> 4. 3%iZ EBV RRHSHBAEASRR S H LTz,
T A2 & NK a4 & de CD19™ ARAEIZIE
EBER-1" ffIZER & SN2 - 72 (H),

CbD1g9* CDI19-

EBER—I <0.01% ‘
[X] : EBV Bt in oo fithr

EBER- 1. 4.3%

D. &%

AE 0> EBV IR o>t ik, B
fal &z o, BEOREMBEERT
L. EBV BHEMALA L RO L, RIE
MR EOREBIEBMELBEELTWS
ZEDRMEENTWS, LAl EBV
Quiiha DT SN CWAERNTIF & A
Eip < REBIZOWTII R R AN %D
o7z, BEIOIEIZ LY . BEEORIEME
IRBIZB W TR LD BBV o —
BOWEMIZ, SEEIHIIZ XY EBV YL B
RS HERE T 2 U o B MEIR BB
KL, CAEBV L X B DWRETHH = b
IR LT, S JEF A B L TR
FLTWBERHD LEZ LN,

E. #5am
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TREC/KREC ¥ A A ¥ Y —=> 7|z 33T % EBV | Bl U 7 S s R lc B3 2 550

BESEE B A EEBERFEZTMHBRE/NRE - #HE

MAEE

ERICRIT 2HRROIEBELETH D,

2017 FREED BB R THIAE U7 B £ IR 28Iz, TREC/KREC JIEIZ & 5 EEEA KL
REFEE S RBEMERETRNEME (Severe combined immunodeficiency; SCID) OFAE
RBexRX 7 V—= T %ER L, 2 A®SCID, Chediak-Higashi syndrome L& Z 5
NOHFER 1 FlZETe 11 AD SCID LIS DFREREREOBEIZ Sl 7, ]
E, RAZ U —=V Z32EOZEOMIRITIEN Y 22 Y, EBV-HLH IZBEL 5 %
RBORBEICFETIWRENR BB, 5%, BEREMAORSLETE2IT > Z LT

A. TREEM
EREARETEEL S 0 REERE
R o= E ( combined
immunodeficiency; SCID) O ¥EIR~< A
AP V== ZIRENTIEL T T
VBB, BN T oS TiThbh T
WHDHRTH D, Fexld, EENTIRERIT
T 2017 FEMNOEMRCHAE LI-HE
IR %8I, TREC/KREC HIEIZ X 2 ¥4
ReAAZ V—= v THERB LT,
FHER-ARY ) —= 0 73 SCID LA
AL RREERER2S LIELE
BWTIZ DB B Z e B S, EBV RYLC
BET2IEREMERERSEN,
TREC/KRECAIZEIC L W Br&ah s = &8
bHDMERTEIT o7z,

B. WFgei5iE

2017 € 4 A58 2023 4E 3 A £ CloEAE
BeARZ Y —= 0 FREHEN K
15 7 N%& %8 & L, TREC/KREC {E A& % &
ST FERNE, WA —br 2 (Z—F

Severe
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v N—HF RPN LR Y Y — AR
) ERUEERESFEEL &,

C. WreeHEiR

2 N> SCID, 11 A0 SCID LA [E 384
GREREOBIIZ SR o, EHIT,
KREC {&fE% 2 L7z 1 il LISTEzFIZ
compound heterozyogous variants 23ER
b, BBV EEEIZEE S HLH 23| 28 -
L 9 %4 Chediak-Higashi syndrome ¢ ®]
BEEMESmN BB DL, 5%, B
BEREAT & o CIERE A BB Wi 2 & TNC
OREREET7 4+ e—%FE LT3,

D. B

TREC/KREC BB LB FER~RAZ Y
> 7z kY . Chediak-Higashi
syndrome & Z LNAHEROREIC
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LIS D% 2 22 R R MG N E e D2 T
HHFESTHIENMENTNDBIR,
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v 7 X W, Chediak-Higashi
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“Diagnostic and disease severity
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/ Hydraa vaceiniiarme lymphoproliferaiiva disorder (HY-LPD)
Clasaio hydrea vaccimforma (V) Systermis bydrsa vaseiiorma 1Y)

'+ NK

EBV+ T it ype = EBY+ NK onli-type
l Yoo >> Wi e > iow T calbtype) >

T —
of chikdhood

» Maly occur in Easlern Asia and Latin America

i My Doeui 1 youing Bcults and the aidedy a8 il

> Poor prognasks in many cases

» May pogross o CARBV, arsd by coanplicuied
with EEV-HLH o BV legkemialymphonma

» Favoratia prognosss wik
spontanecus fegrassan

= My progress 1o wHY, SMEA.
\& or CAEBY i appron. 10%.

1HV-LPD B L TN SMBA DIEB ALY K
Z 2 (in press)

| Eruptions suggestive of HV-LPD |

[Detection of EBV genome in skin lesion or blood |

EBER-positive cells in the skin lesion
or elevated EBV DNA load in blood

I -~
| |

fm:slem Syslomic symptons N Consider diseases
monon; other than HV-LPD

ymp
or organ involvement

Yes | No

Consider CAEBV HyLED

(classic or syslemic HV)

(optional) Determination of
EBV-infected cells
and perform clonality analysis.

Persistent systemic symploms
or organ invol
overlapping with SMBA

antihistamines

| Eruptions suggestive of SMBA |

[ petection of E8V genome in skin lesion or blood |

EBER-positive cels in the skin lesion
or elevated EBV ONA load in blood

el
| |

Persistont aystomic symploms Consider diseases
or organ involvement other than SMBA
Yes J No
Consider CAEBV SMBA
(optional) Determination of
EBV-infected cells
and perform clonality analysis
Persistent systemic symploms Topical corticosterold
or organ s antihistamines
overlapping with HV-LPD systemic corticostel

X 2 HV-LPD 5 LU SMBA DO R22Wr7 L=
A2 (in press)

338 =

L Classic bydroa vacciulforme (cHV)

1) Heepetic vesicles and papules/'crusts on sun-exposed areas including face, auricles, and dorsal surfaces
of the hands.

2) EBV-infected cells or the virus-gens products can be detected in the slan lesions

3) The number of EBV-positive T cells is increased in periphecal blood

4) The level of EBV DNA load in the blood is high.

5) The following diseases are excluded: other known skin diseases, CAEBY, and SMBA.

The definite case fulfills all of the above Nes. 1)-5)

The probable case fulfills No. 1) and has at least one of Nos. 2) and 3).

The possible case fulfills Nos. 1) and 4).

IL Systemic hydroa vacciniforme (sHYV)

In addition to Nes. 1)-4),

6) Swollen edematous face and lips, transient fever, liver damage, and lymphadenopathy ate preseat,
7) The following discases are excluded: other known skin diseases and EBV-assodiated
Iymphomadeukemia

The definite case fulfills all of the above Nos. 1)-7).

The probable case fulfills Nos. 1) and 6}, and has at least one of Nox. 2) and 3)*

The posable case fulfills Nos. 1), 4), and 6)

“NE-cell-dominant cases can be included in systemic hydroa vacciniforme

Supplementary explanation

Classic hydroa vacciniforme (cHV)

1) In addition to herpetic vesicies, cHV may be
stomatitis of the lips and gingiva.

2) Detection of EBV-encoded small nuclear RNA (EBER)-positive cells in the skin biopsy samplesisa
standard method, but when biopsy is difficult, the blister roof or crusts can be used instead for EBER
detection by RT-PCR (at a research level).

3) The cHV usually occurs in childhood, associated with an increased number of EBV-infected 78T cells
(>5% of all lymphocytes), The sHV may occur even in young and old adults as well asin children, and
include either EBV-infected oAT:cell-doninant of yT-cell-denynant type. Flow cytometry—fluocescent
in-situ hybridization or gnetic bead-aided quantitative PCR is at a research level to
confirm EBV infection in the T cell fraction.

4) The standardized value of clevated EBV DNA load in whole blood is >1 = 10E4 IU/mL.

5)The following diseases should bo excluded: herpes smplex, varicella-zoster virus infection, Kaposi's
varicelliform eruption, porphyria, polymorphic light eruption, impetigo contagiosum, acne, and
Iymphomatoid papulosis. The overlapping of CAEBV should be considered according to the diagnostic
algerithm if patients have the following infectious is-like symptoms for >3
months, persistent fever, and organ involvement (see the CAEBY algorithm).

Systemic HV (sHV)

6) Swelling of the face, eyelids, and lips can occur in extranodal NK/T-cell lymphoma, nasal type
(ENKTL-NT) and aggressive NK-cell leukentia, but both diseases usually lack herpetic vesicles.

7) HV-LPD, especially the sHV, may overlap severe mosquito bite allergy (SMBA) associated with
systemic symptoms, thereby often being included in the category of cutaneous CAEBV, The cutaneous
Torm, however, is not the same as CAEBV defined in the present diagnostic criteria. HV-LPD may
progress to ENKTL-NT and aggressive NK-cell leukemia

with ival

P and aphthous

HV-LPD, hydroa vacciniforme lymphoproliferative disorder, GV, classic hydroa vacaniforme; sV,
systemic hydroa vacciniforme, EBV, Epstern-Barr virus; CAEBV, chirome active Epstein-Barr virus
disease; SMBA, severs moxuito bite allergy; EBER, EBV-encoded small nuclear RNA, RT-PCR, reverse

Mild No systemic symptoms* or organ involvement, except for the
characteristic mucocutansous lesions

Moderate Chanacterist lesi
the face, eyelids, or lips
& e

d with edema of

d with transient
systemic symptoms®

Severe Overlapping with SMBA
Fulfilled diagnostic criteria for CAEBV
Complicated with EBV-HLH or progression to EBV-related
T/NK lymphomateukemia

*Systemic symptoms indlude fever >37.5°C, liver damage, and lymphadenopathy, excluding
specific ergan involvement.

The disease severity is classified into the mild (exclusively cHV), moderate or severe disease by
the most severe item.

HV-LPD, hydroa vacciniforme lymphoproliferative disorder; SMBA, severe mosquito bite allergy;
EBV, Epstein-Barr virus; CAEBV, chronic active Epstein-Barr virus disease; EBV-HLH, EBV-

P T/NK, T cell, or natural killer cell.

3 HV-LPD D#2WriL¥E Kk ONEREFE 4548

(in press)



1) Skin redness, swelling, and ulcers occur in the sites of mosquito bites and vacane injection
accompanied with fever, followed by scar formation, but the patients are asymptomatic without such
provocative factors.

2) EBV-infected cells or the virus-gene products can be detected in the skin lesions.

3) The level of EBV DNA load is elevated in the blood.

4) The number of LGLs or EBV-infected NK cells is increased in the peripheral blood.

5) Skin reactions caused by a known allergic mechanism or underlying diseases are excluded.

The definite case fulfills all of the above Nos, 1)-5).

The probable case fulfills No. 1) and has at least one of Nos. 2) and 4).

The possible case fulfills Nos. 1) and 3).

Supplementary explanation
1) SMBA is mostly induced by mosquito bites, but it can also be caused by other insect bites and
vaccine injecﬂon Patients may present with transient systemic symptoms including fever
pathy, and liver dysfuacti Scar ion resulting from the previous episodes of
S’HBA can be p!cam
2) Detection of EBV-encoded small nuclear RNA (EBER)-positive cells using skin biopsy samples
isa standard method, but when biopsy is difficult, EBER can be detected in the crusts and lesional skin
tissue by RT-PCR at a research level.
3) The standardized value of elevated EBV DNA load in whole blood is>1 x 10E4 [U/mL.
4) Flow cytometric analysisreveals that most patients with SMBA have an increased total number of
\TL cells (230% of the total Iymphocytes). Flow fl in-situ hybndi o
agnetic bead-aided itative PCR 1s performed at a research level to confirm EBV
infection in the NK cell fraction. Some patients may have an EBV-infected T-cell-dominant type of
SMBA.
5) Diseases tobe excluded: blisters, mdmn sm:llmg. and generalized rash rel:ted to common insect
bite allergy, and pathergy i philic d g Behoet's disease,
Sweet disease, and pyoderma gangrenosum.
The o\‘eﬂ:ppmg of CAEBV dmuld be considered in line with the diagnostic algorithm if patients

have the fi g ! fike symp for >3 months, persistent
fever, and organ mvolvemem (see the CAEBV algorithm),
SMBA may overlap HV-LPD iated with systemic symp thereby being included in the

category of cutancous CAEBV, The cutaneous form, however, is not the same as CAEBV defined in
the present diagnostic critena.

SMBA may progress to extranodal NK/T-cell lymphoma, nasal type (ENKTL-NT) and aggressive
NK-cell leukemia.

SMBA, severe mosquito bite allergy; EBV, Epstein-Barr virus; LGL, large granular lymphocyte,
NK, natural killer; EBER, EBV-encoded small nucdlear RNA, RT-PCR, reverse transcription PCR;
CAEBV, chronic active Epstein-Barr virus disease;

HV-LPD, hydroa vacciniforme lymphoproliferative disorder; NKUT, natural killer cell, or T cell;
ENKTL-NT, extranodal NK/T-cell lymphoma, nasal type.

Definite case of SMBA showing clinical improvement,
without extracutaneous organ involvement for over 1 year.

Moderate Recurrent SMBA associated with transient systemic symptoms®,
but no persistent extracutanecus organ imvolvement

Severe Overlapping with HV-LPD
Fulfilled diagnostic criteria for CAEBV
Complicated with EBV-HLH or progression to EBV-related
T/NK lymphomaleukemia

*Systemic symptoms include fever >37.5°C, liver damage, and lymphadenopathy, excluding specific
organ involvement

‘The disease severity is classified into the mild (exclusively a stable discase of SMBA), moderate or
severe disease by the most severe item.

SMBA, severe mosquito bite allergy, HV-LPD, hydroa vacciniforme lymphoproliferative disorder;
EBV, Epﬂmn—Bm vitus; CAEBV, chronic active Epstein-Barr virus disease; EBV-HLH, EBV-
tic ivmphohistioovtosts: T/NK. T cell. or natural killer cell.
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