The conpugsicd: bilirubin was propomwnally more sleviated than the uneanjugated bilimbin
Coaguiopathy wits found in + half of the patienis] some wese very severe, '

The nther=lies for tssue divenosis of penphesal T-eell profifoms vebscase/ympha
are symmarzed i Table 3. For the bistopathalogie conlirmation of the Wlgeriosis of patiphens
Toeell profifefaiive discase/ymphms, 10 patents were confirmed from dhe bver fssue
biopey/necropsy only, 33 peiienis fiom atuftiple-site biopares: and 7 patents Bl o complese
Autepsy porfomted.  Bone maow pyvolvement of perpheral focell ymphoma wes
demuomesmicd in 42 of 49 tosted comes (35.79%), Dwenty-two panients-had die lvmph node
lssues cxamuned; § cascs showed snoioimmmunoblastic T-eell banghome, (1) ousee shovwed
pemipheml Teell lyngahamu, unspeeificd, wnd 7 casee showsd rewctive lymgthn] hyperplasio
Vigin patroots hada skin iopsy.  00f these, § were cutanevis T-oell lemphsona isegazly lesion
of curneous Teell lymphoma, 2 caws were periphera! T-oell Iymphoma, umspecificd, and |
wivs subattaneous premienlitis-like T=cell lymphoma Thees paneoes had extmnodal NE Tl
hymphoms, nasaltype, wthe smonsal and upper aevodipgestive ruel  Poripheil T-esl
lvmphomd was ulwy found in the gastroimestingl ekt ol 6 prtiente, i e by of 2 patients,
und tn the hung ol 5 putienre

Tubbe 3, Onher Sitew for Tissue Diagneiis of Ponphoral 1 -cell | ymphoma

Na ol ey
S Tagnoss ﬁﬂuup N Group R ' Croup C | Groug D | All groups
(=30) | o 10 | lp=id) | Geeld) | Ge70)
Bane marmsw involvemen of PTEL W22 | 66 | dd | el | 4zay
s g
Lymph nade
Angnamumuoblosiie T-eel) 4 | 0 2 &
Ivrphosti
FTCL, wnspepificd 2 | | b 10
Heactive lymphoid hyyperplasa 4 ] 2 E
Skin
Cutancous 1-cell lymphoms 4 1 i 0 &
PTCL. unspecifinl | | i { z
Subcttaneous pammicilitis-liks | i 0 il i
T=cell bymphimy
Sinosesad wnd ypper arodipettive s, I
Patrmeodal NET-cell lvinphoms,
nasal-type | | | i 3
Gasmauntesting FTCL 2 3 2 i H
Hram PTCL N 0 | x 0 =
Tz BFTCL | 3 1l 1 s

Abbroviation: PTCL.! periphetal T<l! limphonz
bt




immunohistochemlistey #nd EBV Genomes

Resiles of the lmmuschianchemistry, TRV TINA, md v sim hybridization far EBY
ANA are smmarized i Table = The myorily of phenotypes of the lymphoid celle in ihe
freers were LOAT ODE, O3 CDNE, CO20, COX OB CUSH, UDAR, FMA, TlA-T,
and p33 . Two cascs from group C pancnts and 4 cases- fron geoup 1 patients showed the dusd
cxpression of both CD3 and CD20 i the same lemphoid cofls, which ame maekers'of 7 cetl and
B cell respectively.  For the T-cell cuhsets sudy, (he momjority of vases wore CD4 Cl
subsst. Seven cases were U3 CDE 1] cases were CTH CTIS | aml nune showed CI4
ChDE.

The EBY DNA was dennfied i 43 of T cases (n1.4%1. The presence of BBV ENA:
(EBER) was deteetod 1 25 of the TO cazes (386%); 7 o0 30 casés (20.3%) proup A, Sof 14
cases (3579} In group B, 7 of 13 cases (53.8%) In group € ol 6 ol 13 guses (16.2%) 0
proup B, AW patents wirh EBYV BXA posiyve also showed TRV DNA posstive,

3%



Table 4. Phenotypes and EBY genomes of Lymphoeyres i the Livers
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Clanafite Study and TOR Sequence Anabysis

Reiullz-of lhe clonsbiy studres of the [ymphocyies m thic fivers are shown m Table 2
By vsimg throg sed of allganeclentde aefmides fi the TOR-R péne, the pioclnial hauds
were derceted 15 M) of the 68 sestee cases (T3.0%)  Far e TU By ﬁﬂi;-,- the el
bk s wort Uetectod 4% of the o0 wetdd cased (7274),  Thimty+aing ot the 6 cases 134 1%%)
st tomaclonal bandis i bork TOR- and-y smdice. Monoclanal bandis by euthet TUR-3
or FUR-y smdios were detected i 62 paticos [BE4%)  Eisht cases did por showed the
prawerchennal loand paivhey by TORS nae TOR-1 U these. 3 were oy gronp A, | @2s In group

2=l were i proup 13,

Fahle 5. The Muanackimal Sty ol §ymplincyi2s m jlie L ivert

G Ib:pgminlmml positve casce Tatnl weated cakes
) TOR-f} TCR+y TORP amdy |
A (n=X11 T 244 21i30
Bin=14) e s T
Cin=]1) s a2 JR
[ (=t ¥ Ar12 o'l 4
&1E grrvoagps 1T SR rame ARl 2 LR TS

Resielin af thie TUR geneseyuence analvis from 33 of the 62 cares which sliowed e
monuelonal Bumlis of Uy TCR jeene rearentipeineiils ore summarised o Tabile 60 AL ot these
testcid et conlitmind the monochomlite, BOR produsts of otk TCR D il bl @ very hagh
identary to the hudiss [UH eédmmillne pene with the taeen hosmilogeey of 99,57, il 9% 6%,
TeApeshively,

Iable 6. |'CH pene-sequence analyses compared with YA sequence of the human TCR

Lelinling geneg

ICH N gene TOR=Y e
Growgh | Mo, ol Likentity Na, of tdentity
| _cu-::s Wl al s ' Meao Ml | Rampe () myg-:g Mo ofbg | WMen ) | Rango 0l
i A 3 | 2731 | A | wrtoo |3 1113, I b
2 | 3 | sps2| wo i 3| 126029 | 983 | o100
C 0 453 b HHI 5 219 94 FT-100
n 3 648 | 990 | 9R:I0N 5 | 3412 1) 100
TAy | 05 | 2ms [wsad| emaee | 18 | 26129 [9esend | 99100 |
Erups r—— | |gon=smd

ek 12 of 15 coses of the TORA pud 13 01 18 casos nf the 1 CHy show L00% iudesitity
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Histology and Clinakity

Tieept for the bone m=row lnvolvement, 34 of these 70 patierts had Wre smnliacots
ar subsegpent poriphiesal T-eell emphama i other srgans. A representanive sty wes
conducied m 2 panents; ome from group A, anil soother from gooep R

The grvup & patic devellp=d periplioi] T-eell bymphoma, tospeelfled oy fh dan,
Vo momths atler e Byver biopey, amd she wd four manmss lster, Photooucrogsaphio of T cells
whichl wers miiliied in the bepatic sinugoids, aid petiphersl T-oell lymphonw wapecificd,
of the skin are shiwn bn Fig 2 Prpite the difference m fstopatbalogic worphutogy, thes
exfibuted E1037, CT, CUS| C000 il CDS6 . The ctonality siudy by the PUR. of TOR-y
geas (Fig 1 Ly, b, and o), and e DISA-seqnenes analyeis Loppes bomd) shiwed tha 7-
cellh i b Hiver fissties (b npay arwl nevTopsy ), and the peoplesie Tocebls 1o the shim, ware the
ditfereny clings.

The gmip B it e sngioinmmuasoblustie T-eell bemphiassa i (e lymplt node, md
extmnodal NET-gell lympbome, nusal-type, wt the base of the wogee Therelonsbity sudy
(Fig. 3, Inttes o, &, and 1), and the DNA-equenee unlysis Dipper hand) showesd (it T cells m
the Bver, o che eoplastie T cells i the lyimph node and the tongue, were lham e yamw
clyne

Foullow-ap wmid Cuteomes

Cubliw=lp  chiti imil guicomes of the patients socoeding w0 ihe iluiomibip of
<hesatherapy dnd e priseree of EBV-RNA it the lymphecytes thae inlilicaled i the e
are swenmartzed m Table 7 Twenty panems (285.6%) recensd muldrog  chemothenpy
(CHOPF regiman), and S0 patieats (714%) did nol heve ehemotherapy  OF 20 paticins swhe
mecerved chemotherapy, |7 dicd of disease, and 3 were alive wath dissase. (31 50) ;-_mm{u-' wim
did nor have chemotiferapy, 36 disd bl disease, 11 were ulive with likensis, okl F tul
spanticous [eglession ol disssse Ome patient in group A whe bad o SN Teimiessbin
of discase for three years underweni a recurrence o disease. The sscomd liver hapuy showes!
group A disedse whicll win shndlar o his previops biopsy,  Thiee oty Liler, the e
regteswed spimamenusly.  Uhemmatberupy aml Hu_f. presence ol TRV RMA 0 ke arfilied
Tymphiscries had oo assosmtion with thic oubeonme of disease. Kaplan-Muoter unadyvses m group
A paticats and in afl grotps also showed o significant difference in the survival proafle «f
pancnts with er witheur chemotherspy (2 valics = 0.1 7 aml 032, respecively)
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Table 7. Chocame of 70 Piticess (Al Gronps) with Bespect (o Chemptherapy and 1lie
Presence of 1IBY BENA w the Lymphocyies

EBV BN o the lymgduses ies

Ehateoim Tasstovg NCEANNT _ £ ¥afus”
(mo. of casesd O ol ol Fital
| Dead . ool |
Weth chemuolherapy ] 11 17
Without chemotberapy i3 X3 i
Fotal L] 4 53
Alive with dizensg LLxw
Wikl el herapy =- I ;
Wirhoan ehiemmatherapy i 8 I
l'oeal 5 4
Remission
b e E R AT T | 2 1

" oaiues werd aged on Fishet s exust (o5t

Raplin-Muivr sirvival csttmdtes of patishis in group AL B, C, D, dnd I all geoips are
shaviiens m P 4, Tho median survival io o ol grovps was 2 momhis,  The meédian surol
tune m geoups A, 13, C and T owere 35 months, | month, 1 mome and 1 month, respectvely
Ciroup A pabidnes had signilicendy botter survival than groups B, € add B o davibrined (7 »
0000 8, b thore wats no sigmficmmt difference In survival amoeg groups 13 G ol Ty

Probability of sarvivul
| -
100 -
0

pEa -

25 - ul] gy

grap B

00 J E?‘_’*"BI E gruap C
o & a0 &
Trene adfteronsel ol 1liess | o)
Fig. 4 Survival accordinz to ABCD groups.
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DISCUSSION

This group of pattents bud clinical slgns and symptoms, md luborlers fstings,
similar to the previously deseribed us so-ealled “malignant fustuocytosis™ = These meluded
fever, weight los, anemia immdice. lymphadenaputhy. hqimu-.]-r"rﬁmmggal}u and sk fesioes
Labommory nvestigauon revealad anenua, PancyIopoms, abpormal coagulograms. ngh ssnun
levele of alkiling phosphutese anmil factite delividrogenase.  Hisropatholegy of the liver
dizplayed infiltrmgtion of T czlls amad ather |nllamnmgory cetls invo the lepatic sinusolds. gml
portal tracts.  The mopholope spectnum o T eells vaned from small oumture ymphocyies 1o
the definite maliznam Tymphoid celle  Thie majoray of the antigenic plenoiypes of thee T
eells were €T, CR4 . O, CRAD, CN3T, CD4SRO, €056 and TIA-L . The liver
histopathology Wi clasified indo Four groups accordig to- the morphology of the T-ecll
mfilted, Grour A und goup 1 showed fstute T cell nfilaarisn. |pel] \afilrranes in these
two groups maght be diffionit w dstinginsh from e chroe millammatory process. The clues
for this were the prosenee of T celle or migesd vells in the diluted bhepatie sinusoids, 0
combumtion with ool gz emd sympioms, and he ognilicant laboettory indinge. The
clomehty sfudy and the TOR-sequénce analvsie confinmed the monocionnl redrragement of
shese T-cell infilrates  Crronp O showed atypical T cell infiltrtion, and the clonaline study
atsd confirmed) the mescclonal yearmmgrment.  Tn growp T, definrtg mulgmt Tymphod
infilitaey were demonstrsted. The monoelonil bands of TOR gene relamugiments wiere founil
i ondy pwethirdsy of the panents i (i growg)

The hsepaiholome slassfivanon of e Diver was wseeful for predicang the oncome of
s Ciromps B O and T3 hadd o polor peogmoers; medbon sorvledl was only. | mobth Nearly
alb ok theny il b o Whirrt et of time despile redeivimg mdildnig chimmilstapy. Group A
patients hod o better progoesss. with o medion sarvival of 35 momthis,  Spontatcons rersesaon
and relapse of disease m dome patients wede obderved b this groap,  These comsrred with
proviois reports of penpherat |-eell pindiferative disesselymphoma " ™ There was no
sigmificant diffcfence (0 the survival pralike ol patients with or withionl  chemothompy,
Althougly the early mnntality meast sl ey patienis sither il befury chemuatherapy eonld
e s o aller only & shin penod of chemotherpy.

Frélein-Bary vir (EBV) micetion is associsted with soveral human maliguancies sk
as Burkint's bymphoma Hodelan's disesse, post-tromsplantation lymphnmnlifermme_ iisrvecders,
assbohirynyeal carcinoma. pastric carcmorits. smooth musele tamar m BTG-Sl
paticnts.  thymic carcinoma.  and  vaneus types of penphecal  T-cell  mulifemiive
W this repon, we foand 1RY DINA and TBY FNA m the
livers of 129 and IKA% of the palients, respectively,.  EBV RNA wits more conumenly
foum] im grovps Cand D o s provious repor, " o have shown that 5% of pabenis with
vanous tyjpes of periphiesal T-c2ll proliferative diseaseTympthoma have FRV genumes W (i
circalating Teells, whiith i met foumd in dmy of the comirmls.

diszase lymphomas.
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Thosc EBV-infacted cimuluting T-coll subsors ‘are (147 celly, CDE' cells, or ot
CDé=snd CUY cells ww smgle paemr, Dusl BBV wfecuen (wid-ype; and 30bp delenon
vanant of the Istem migmbrane protdin-] gete) 05 the peripheral Bliwd O3 cells wis
demanstrated i sme cases o this sindy, abont S0 of the patients had mltiple sies of
myevesmznt ol peniphenit T-coil proliferative disemse/lyomphomea, wiuch wiore confinmed by the
beisolngreal exnmsimtion. Each aiz of disease in o singhs paticns may had the saene o difTnenl
tvpes of T-pell .|1_4_3|:1|‘||nsm swpaniine o the WHD classificanon on neoplaste disesscs of
hematopoietic and lymphold iSssues — From the dlomlity sy, we hive shown thot these
mmseo antight enther amse from @ smele clane, of fn mdiiple donss of T colls. Onr findinas
correspanded 1o provious wpons on EBV -assoeisted T-¢ell sl B-cell neoplasis. SR
e pathogenic  muchwmem of the  EBV-secised poipheal  Teell  proliferative
disczsetymphoima, we posmlne that the EBY whick i dormant im the faenrly EBY-miectd T
cell= mady ilecl muny subsets of T ezl Andifaed T vell iy contribnm i e pailingenseis
o diiTerent bypei of Tevell seoplasm Ap i o thote PRV -nfected 1 cells nay poss tioagh
mulbstep wmongenesss and remunate moddferent ypes of Teozll neopitasm.
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LEGENDS FOR FIGIRES

Fig. 1 Fotumitosgiaphe of tie Uvsr Hopsics; (A s immam:;a A BY o group 11 (C)
& Trem gerops £ o (D) & (e group I

Fig. I Lei, liver Hinpwy from a patient in eripap A, Riglt: <kim Srapsy i the sane pe=1en
s permieral L=l bymphions, nsperTfie

Fie. 3 POR of thve T-coll MO0 e o avmplificatioo ety & st o premers 1V =Wy
AN = I3 Lo, by and & s froms ot m aroags A which s sl s Fig
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SUMMARY

Aims: Peripheral T-cell tymphama (PTCL) 15 3 group of diseases which is common m
Asta god argas of South and Cenmal Amerien. They are highly associsted wilh the Bpstor
Barr virus (EBV) infection. In this study we svaluale pationts of gastrointesting fmulvemen
of PTCL with respees to clindesl findings and outcame, pathalogc: lealures, snd molecular
analvsiz Tor BBV infecton and the elonality of mmor celis:

Methods and resulte: Fromi Janusry 1997 throush Decsnber 2000, we identified 7
palienis with gasorameestnal weer imvolvement of FTUL. The freguency of pastrointestinal
tract ipvolvement bn the varioes types of PTCL wis 24% (7 of 129 E_i_i“s_ﬂsjl .'I'In= periment
chmical fosturos, were & prolonged fover, weight loss, mnemus; hopatosplenomensly,
lymphadenopathy, multiorgsn mvolvemen, and pastrointestingl blocding,  Laboratory resalis
showed o significantly high wmom level of alkaline phosphatsse snd Detate debydnopemes,
and abnormal coagulogroms. Five putrents ched withmn 4 months ufter onset of illness, while
Wi were o complete remission afier chemotherapy,  The wmor cell momphology wis
clasaitied inte three categonies: smallshecd cells, mixed mediuny- and large-sized cells, wnil
large-sized colls, The annpenic phenotypes of the tumer cells were LCA+ CD3, (D15
OV, CDM, CDASRIN, CDST-, CR68-, EMA-, BF1-, graneymie B+, TIA-114, atd 1 Pk
The expression of CE4, CTIE, CDS6 and €020 wis variable, EBV-ENA expresson by in s
hyhndization (EBER-IS1) study was positive and T-cell recoptor (TCR) Breta andfor yarmma
gene teirrangements were detecied in all putidnts.  DONA sequence amilysis showed high
identisy tn the humiun TCR gemiline gene

Concluxiony:  PTCL with pastraintastinud tragt fnvelvement 14 assbginied with ERY
infection. The timer sells are matire T cells with some NK-cell antigemie sxpression and |
demonstrate TR HETE TeAMmAREoments:

INTRODUCTHON

Punphoral T-cell profiferative discuses/lymphomas are s commonly found in Asig
than in western countries” | They slvg have been repanted with significant fregiency in
Central and South America ™ This supzests a racial sndivr eovimonmental connection for the
disease. Peripheral T-cell proliferative disease!|ymphoms cxhibits considétahly hitvozensity
In elinical finding, mopholegic pattern, immunalogy, and prosnesis.” © Tn 1993, the:
Imemanonal Lymphoma Stady Ciroup proposed a classification for Iyinphoiid neoplasms,
enfilled, “A Revised Hwrepesn-Americnn Classification of Lymphoid Neoplasms. (REAL
classtfcation), by ustng morphelogie, immimolome, and SEnEt sechmuues. Recently. the
Warld Health Orginization (WHO) classification was proposcd " Vhe i WRT=cll
neoplasm classification in the praposed WHO schome was largely adapted fom the BEAL
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clasafiention.  fhe WITO classsficanan Tor predonusantly sxinmodsl  malighant heoplasms
wes scpamted intg [oor protitipes. extrmodal N Tl lvmphema nasal \ype, eotcropaihy-
wrpe imtesiingl T-cell lvinphomet sghowlaneous parmeulmsike Trucll bymphome. and
hepznsplyme 16 ' -cefl |yvmpboma * The involveitent of penpheral Teell lymplionmas i the
e=drontostinal et gy be fund T eatépones enloropatly-rpe jniesioal Tecell
lrmphome. extrinoded NET-cell |ymphoma, masal rype. and pastroitesiind 8 Fecall
lymphomia = OF these, oaly the entvropathy-type intsytinal T-o00) lymiplusmi 15 copsidens
te be & pritiary. gustrointesting! imet T-eell lronphoma ™

biastroiniestinal Iymphomas accomits lor 4% o 200 of il porcHodgkin's byoqphomss
and i the-musl vxrmannds! stie of presentallon,” The smenach 1 the major organ mvolved in
gustromtestima} Inphoms. Bccld Ivmphoms of mucosat-associated bvenphoid fisswe (MALT)
bpe 15 the commoned, and gastie MALT lymphoma may be mssociared wilth Hallcobactar
Jdary and may uhdetgs complete temisston [ollowing ersdwanon of M e " o e
WETSIETE GOUBINGS, primaty gastrdnissbngl lymphomas aceoumt for approximatcdy 108 o
15% ol noo-Hodgltin's lymphuma cazes, uml I crterepathy-type intestinal ' -eell lymphoma
& e mosl comion tpe R

Nnetoen cases ol gastromtestingl petipheral T-¢ell lymphoma which were repanel
Trom eaat Aspd (Rorea lupas, Chins), Moreo, snd Mevioon were | 004 pesinve for Epssens
Barr viras (TRY) I-:.:';-'.ﬂ by im wern bybodization siudy momost 6l the mee cells: Of these,
threr Goted Troe Mixieo were stigropathy-type intestinal T-zell Lernphosn, and o case from
Murucct wae gastrginiestingl 7 Tcell lymphioma Rishs Swnyam cases of pasrommestnal T-
cetl Iymphoma which were reported rom wostern Eutipe, and one e Trom e United Statos
ol Amnertca, shovwed only 16%% positlve tur EBYV RNA in the tumor e=lls, ™' The oty of
prRtiEna b b lier series wire cases with enleropathy-type meestinal Treell Iyriphiriog

nteropothy-type micstioal T-cell lymphioma i¢ 2 specific peripheral T-cell lymphoma
that deors i assochuhon with celise iease ™™ Celiac diteas s relatively commean m
Europe. 1 oours worliwale, but 15 guite rarecdn Astarw and black Afcms ™ 1u t one stiufy,
abowt e 0l patemts with c—tm... dizeiiee  develaped  eoicropathy- ¥peintestinal  Teeell
Iymphom m o 25vear follow-ap”  The enleropathy-type mecstmal T-vell lymphomis, 10 ow
knowledee, has not heen reponed from Asi

MATERIALS AND METHODS

The prospective study wis conductéd in Somsklamagarnd Univérsity Hosplual
Simgkhls Thailund, during the d-year period of Tumuary 1997 tavush December 2000 and
follow-ap contnyed wet! Desember 2001, There were 129 paticats ' with VATIOUE Tipes uf
petipheral T-eell proliferative disebseymphoma.  Seven cases weore found 1o have
gadmmntestingl tre) Wesions. aod all of (hem were confirmed by Ristoluine cxamindfion
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Immunohistochemisiry

Immunvhistochenmenl stammes - (or leskoeyie common: anbgen (LOAL O3, O,
CDE; D15, ET-_!-LEI., CUM. CPpag, CTMSRO, ChsG, CDE7, CE68. T-eell receper ot (0F] 4
spathelial membeans anugen (EMA), granzyime B T-sell muracatinlar antigen- | {TIA-1), and
33 prodéim of lumor fissuss sere gorturmed bn formalir-fiosd, parn i eindedded Gesue wiing
the follovwme mtbodics: moneclomil mouse amihomen LA (CTH45) |'i"_f:.:m._::j. CA, LNA,
1:100), moroclonal mouse smhamem T3 Novocssm, TR 1D mosackmsl | minss
annhumsn CDM (Noyocasm, | 254, n_:-r.11'u,~1.:}i.r11.|1| i antbummn CTIR Daka, Demnark,
(-30), munocienal robbar sohummp CT 3 (Zymel; 1550, memocloma] mouse anfibuman
CONG (Novioeserp, |30 mendclional . moioae antibimmmn CO2 (Dako, B, motiodinnal
momese antthanen C1 O30 Db, 1200, tonoclmd o anlibwran CTESRON (7 yated
-T00, esonoctontl mowso-sntihmman: CD30 (Noveosstirn, 1250k nearoblistomna wis used 2 9
poitive eantrol, inaneclonal ovse antibwunng CUET (Novecasty, | 30), inanoslema) monss
antlonan CUO0E thako, 1 100), asmaeclonal mopse mtibommm JFI (Endogen, MA, U5A
110}, mobactonnl wowse et FMA (Duko. 120) moooclomnal  mouse  aniibrmm
graveyime B ANovocnsne Lo0d, snmschnl swinse smditsemsan TEA=D (Cmilier, Pranes, 1),
pA 3 proven (Puka, 2800, rabbhi snomaowse yomeg i (Dako, 12000, swine anfiabini
trmuneglabulin (Duko 1281 amd bekiradish - petosadese-monse  antjporecidoce (Dake,
FI00E The sainlbg procedute was petiemiad ad presussly deditibed,” A tuma was
vongndered pST positive when more Uan 50%s o0 e o eIl mclel stamed mensely wal

anlpal,

I viewe Hyhividization

Aoy am wtie Duhrideeation (ST sy B e Fpstein-Har vhus (F13V] pestmes was
performed on fumaslm-fixed, pamifn ermbedded tisspe wsing the oprespon-conuesicd EBY
(EBER} olipomicleotidis. complomamnisry to miclynt RNA pomigas of the EBER gones that are
sctively wanscribed i loently mfected cells.  Boofly, tssue secnons of £ imsmns. wire
deparsiimzed with sylene: rehwdrated m graded water-cthano| sofunons, and digested wuth
proteries K (3 mp/l o 065 W IsHICH  pH 70 For 30 misutes i 370 Afcr
debvdration and wr=drymae, the Buorsscein-conugated (FTT10) BHER oliponucleatide. prohes
(Y 0017, Deko) weme applcl o by sedices R 2 hers ol 37(0 The lolhiwing
mrmchistockermical detection system (K 046; Daka) was wsed © mabbil Flab ) mnt-FITC AP
for 30 mmutes snd -« soleion conamning Sdhome-3-chinre-3andolyphosphare {BCTP) and
nisroBhue totrazalium (NET) fr 38-60 nrinutes. Thes the sfides were washed ln numins wp
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watsr and mounied o gycm_rci_i Appropriate posinyve and nesatve controls wene mm. 1SH
fur EBV BENA was interpreted 2= posihaz when (he pasitively stained iumor mugler ware =
than 0% of the mmor cel| populanan.  The amoumt of pesitve ocils booween 1354 was
considored +1 7 20-50% +3: S1-T5% v srul migne (ham 75% wis considercd -1,

DNA Furaction from Tissae for POR Analysis

DNA esimaction was porformed using QlAanp DNA M Kl (CLAGTIN, Germuny )
Three o five pieees of tssug section 13 10 3 mucrans) from puratfin blogks were ke
deparalfimized, resuspended m 150 pl of buffer ATL, digssied with 50 pl of proteinmss 5
minesd by voriesing, and inegbated ot 350 unnl the vissie was samplerely [yl Funber steps
were followed ns directed by the manufacrurer’'s manual of rssge prowenl " The presence o
INA weis contimied by dgaroac-gel elecrrophoresis or by amplification of fi-globm gene

Polymerase Chaln Reaetion (FOR) Analyss

Fot the clonality study of the huwor eells, a Ueeell réceptae CTCRMA chiin und TORy
chuin genes wete used.  Amplification of the TUR- chain gene was earfied out wang the
technque desonbed by MoCarthy e af * W nsed three stparato reactions with the following
ofigonudlentide primens combipstions, D242, D2-JR24, and D3+IPLT,  For the
manoclonal rearrmmgement of moor oells; ung v two clearly wsible band?s with the expecied
sipd range (550 100 bpl were wentifivd.  Amplification of the TUR-y chain pene wis
pertormed using the PCR technigse ay deseribed by MeCanby ot of ™" We used bwo
separste rgactions with the fullowmg oligenueleotide primers combinatians: Vyl I VIHAY + Ty
112 iptodust sitex 70-05 by, and VIR (prodict sizes approximatily L5(W180 bp). Foe
the manscional rearrangement, one ot two gloary visthle bmds were Identified.  DNA
exteacted from Raj and L8312 (o human T-cell lynphotropee virus types1 positive cell Ting)
were used a5 contrnls,

DNA sequence analysis of TOR genes

The purified PCR produces of TOR-P éhisin i TOR- chainn genéy were uscd s 3
templare for automated sequencing analysis by using & ARI PRISM Dy Termmator Cvole
Sequencing kit will AmpliTag DNA polymurise, FS  (ABI PRISM™ Ready Reaction,
Apphicd Biosystoms Inc. CA. T5AYL The punfied template fapprosimately sl ng) was
mixed with & il of Tenminator premmx. 3.2 pmiole 6f & saquencimg primerdnd deionized waier
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w0 5 ot valume of 20 11 The oiivmre was ovellaid with  eoe iﬁn]::_ of - mincral odl and
pizeed in the thermil cvelir prohoated 0 96 (5 Thermd vxiding -ﬁrﬁ-pm on o Patkm-
zimier {ews \bermal cyoler moded $30 under the fullowme conditions: 96 O denaturative fior
15 ez, 8l T yminpiiling fof |5 5ee and ) € exemsion o0 4 munwith 25 @l eyeles. Alterthe
bt eyele, the extensipn prsdoct was preciprtared and redissaived 2 b of loadms burfer
cemtambg 31 fvolival) of delomized fonnamide with 30 o EDTA, pH K0 and destrme
Blee  The remitton tibe wet heated of 90 © for 2 mm before lowling omw 3 %
poivacrylamide seguencims 2ol foc aikiveis in (be Apphed Blasysmeins Aulomaisd DINA
sequencer, miilel 3TIA The sequence phiwmed fom cach mn was amalysed with the
Ssatance ol Seqkd, posotreae program (Appled Bwesysems Inc) and compared with the
stguence in Genbunk tsma the Blask preogrtm

RESULTS

linieal Fearores

Clinieal dutn. paboligi findingy, therapeatic imretventions and oltesmes ol the
pratriis oy siiiaaezed e Table ( and the pormmens leberaory (ndings wie simmansed m
fehie I OF the 129 patienis with yaridus types ol periphernl Thesl) Pl lerative
disesne b, Seven (£4%) putienis were found 1o hve. gestrointicstinnl taet Jesnns (4
males anid ¥ females, wnging i sge irom 23-71 vears) Al ol these séven patiani duiwed »
prolongal lever whicl had Laded oo one e ss omonthe,  Flie pathenty had
bepatipilennrmegly; of thess, tour fuee oow, 2, 3, 4, 20 weee histotogueally confiomed 1 have
penpiterdl T-well [ymphoma lavolving b liver  Thide (abiemis hud perdpheral Tecell
limphoma:in the Lemph aodes. Bane rarmow involvement wis Gand in three patheibs lease
s 2, 4, 51 Case no 7 bad an extmmodsl NET-czil Pymghusrs. msal type. In ibe
mepharyi twa vears before the gastiminlistind] svapiean developed,. Cise no 3 Hud
pempheral F-cell lymphoma o1 the buse of fhe tonmae.  An sutopsy from case no. 3 revealed
multiorgan mvolvement of penphenid Tcell lymphotna which inclded the liver, splecn, i,
and baib swdrenal plands.

The mogtams revealed anema wnall cases.  Thenumbers of white blood ceils and
phatclets somed.  Most of these pationts hoil high seram levels of ilkaling phosphatise st
Lo bty :’Iis:_h;;rd:ngg,ﬁrihm. atil abmoral prolotged coaspulimems .

OF three patients who seecived maoltdreg shemothempy. two (tase nost 1. &) schigved
& complete tentigsion in (e d6-month 2nd 42-month follow-ape and ooe of them (ease ao, 7)
died  Inlowe patients who did oot have chemotherapy, the discase followed 2 rapidiy
Frogmossnve comseand all of thos died within ofe W four moenths after the fisl vnset of
illncss.



wgrlis | e g s O s = (P TRl s ) -

L=

Ly premm Smnapleng | [ LA DT ED = 1o

Hy ) ey mydiaesd o gy cpEs pea-aliang e ¥

._m_,_muu_.ﬁ._:__. ailirg AU 111 100 & YT U] A [t = 96 el s o g ‘SRR Mg LR et ST @ gl MR T (6] S AR

AT | BBl S
A el 2wl

=

Y[ A Ay
L BT Fckd sty “Ean)
. o ap yehr| WEEHm T [+ () ikn mEanfa] pus [ LR TR VS B s _

el o s T TR PUIT SEUERT) SR | A e Suadingg T s Avprlisdisgritieng
e RE TS T [ ], B T o I >y “Aaxssasirs jiem g L | s pprid-giy T L

B =18 Vg kgt il e & ¢ s T s
Ho IR g | sk ey ey | wapana g o spseic] | o it qRotmogn pan oy i i

Apgd i i
TETLTIN TR TR AT

akjls s _..__r:..; _.__ﬂnn_:,_.__ﬁ._._ci_,__ﬁg

AT PR ]OLE VIS W6 S23A[ B TR

LI (TLLIR (el LT AT R T Y TR P LU DT ST LT TTLTT ITRITE o TRTENTES TR A T et B LT T R
Ltk Wil P Asdinny N T gehagngy P ST | il | i | Aeag apn-yi M| &

epery. pEErREORE

aemidaf @ yues ¢y iind BEpoPEL Apriawnuspdseeday

S g LT frd S g gy 1450 gl | s ARy
T WM Tan || ue g AT 2 LU Spudniy pum azmyy Ty ‘onan | ek apmaE-yiigg TIRE I

ApiFaimna)decida

e T A T el A faganap

Kl § a0 Y [ R TRET dinjans Jynly g Loy '8y ) eeiy e
Rl VN T o e AT FLEh apdnmy R A e il | Fosag apiirili iy e i

Apritaminideinidang

i e i R Wy it W vy R TR
3| dEELE TR R ¥ Fanes [k iy il e binipongy | Spongy (s dadng Spmad-sar i 1

t__ﬂd.._.n.m_LDL A

B add e s misesnd | o e Apindouspendu

shitw T FE L, T s e WEu Aoy
T W | capmaidiEa) v ) s 1R bE wnmE Ay Pe HYRGH [ERNUAEY] “shi 7 3] SPmaR-E It _
ORI T MR HErE T sl ] e i

PR _ _..__._.::.:____._.T.::_ | ki tp.“_..-.__...-...._._.— ::_IN.__:ﬂ.E*: S PR S e ol | wEz g i s s oEami | __._,._....._xh.ﬁ _._F._._._“._v.._

W TR A kg ajge g




Table 2. Laboratory findings

Cage Moy,

s | T |3 | 4 5 f 7
Hemoglabin, w1 AR EREE
Whie blpod celd count, x10°1 15 |24p | 12| 93 5T | 47 | 103
Plaistets, £107L 167 | 574 | 2 26 | 66 | 0% | 330
Total protein, gl 45 | 4% | S0 | 3 46 | & |
Albumm. g/l 20| 24| 13| 18 13 | 30 | 33
Total bilirubin, pnal/l, 248 | BS5 | 220 | 25LT | 1336 | &8 | 108
Conpugaed bilidnn, gmaold (92| 34 [ 137 | LS | 1023 | 54 | 34
Aspartat aminotransferase, /L (0+35) | 68 4h | 24 | 14T 15 15 18
Alnntne pminpivansternse, UL (0-35) 7 | 43| 27 | 16 14 g i3
Alkaline phosphatase, UL, 130-120) 27 | 28 | 135 | 266 | 1003 | 0| 55
Factate dehydrgeiase, UL (230-4600 | 542 | 280 | 584 | KD | 350 | 491 | ND
Activated PTT. % (28-31) B0 | 34 | ND | ba6 | 54 | 265 | 3Fe
Prothrombin time, 5 013515) 265 | 13 | NO | 205 | 383 | 133 | IaT
A TV (b HLISAS ND | neg | beg | neg neg | beg | meg
Abbreviations , NI, ool done, neg, negative; 'L, partial thromboplustio Gine
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Pathological Features

Gross puthology. The avwgar \umor sites i the sastromiestmal traet wete 1he
teocarcat vepon and colem. (Fig 1) Lesiens in e simach. dubiderpm. and RN WO
glso fouml T somc cages.  Tn mest cases, mulifventie Sexons mvilving dilferen neas o
unfiliemt iy med plecmtive lesions were the major Jemure. Hiwever, hwo pationes (eame e |
fod Wil is synghe Bosion. Perfopamion of the bowe] wots goci v cases | and 3

Histpatiology, Thite was 2 wids spectmun of Sytolome morphology of mor cefl
remang om smalbsiged o larze anpial and Byperchnmmtie ool Thime was alis in
admerure of these types of eotis, Some may e diffieal) o dissimeutely fhom am infladtmaony
preczss  Infilieafians with eoanophils; monoeyies: and plasna eoill wore variohls Wi
edassified the lumor inotphology img three catepories smalbsized celts, infxad medisi- snd
lapeaoad cells, dnd lspe—aiod vells

Smullswaed cells (g 20 the mifilirane was conposcd of snaall miid) ymphocyies, bu
thote wae ni murgingl 2ine pattem  NoCrozis g uoumime pattetl were titely observed,
Infiltration with vowmophils and plasm oelle vared from mild w mederare. The lesions weie
confned manly 10 e mucosa. and upper purt of the s iiilar wall,

Mbimedd iaeliiime and Lage-sloed cells (Fie 410 the il wae oo posed of medime
sized gells. large adypienl hiperclpomanc cells, and a tew smalbsized s, An ingiosstric
putetn aud ceduolilive terrosis were prominent (eatwes  tufilirtion with eusinophils,
evemosyies amd plasind cdlls sursed frnm il fo missive, The esony wire Joctsd momity m
the mucosa and oocastomuliy exiended 1o thie museuler wall and advintiii.

argesized celle (Flp A0, Toe Infileeate sl moetly eompesed of Tifgesize celle. The
cells were pleomorbic, and hbad Bsperchnmuat muelts and abemdur mitoses: An
ANEHRTTING PUTCn and cougolotieg Becniis wite vory pireiminet feanes, Apepiohiv eehls
wize sco b Jarge swnbers Befilieaion of moioeytes with messe hemophogoeyinsis was
ehwerved i the fumor arces, and i the faren of noarby vessels. Taliltcation with esioipiis
limd] plasma varied Iorminimal to ahseug

Cases |, Lamil 3 were elassifled as smiall-sized colle, cases 4 und 5 as puxed el
andd larpeived colls, and cases 6and 7 us lisgesizedeolin n the griup of snaslt-aived celly,
nome ihised un agincentie putiern aad oaly case | showal corzulailve nerosie. An
amagcentng pattern: and-coamclutive nocrosis were: founid s all pationte with: the histolome
types of mixed inydiom- @il lape-sieed cefld, jind Jopo-sized esfis. The adjscont imucesal
Hssue wmd‘or-the umnmvaived f-‘;l:m!j towel mucosa. i afl cuses revealed no evidence ol vehine
thsease,

memekiviahemices Rosults of the immnmokislochemisrs wre ssmimarizéd n Tabls
A The phenotypes of mmor colls i these cases were LOA+. OO (mewbremic pattera),
CDES- CTHE- CD30-, CIMSRO+. UDST-, €P68-, §FL, EMA~, pransvme B, TIA-1= and
pi3= The cxpression af U104, T8, 056 and CD20 was visuble, Onecase expressed (T2,
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Tabie 3. Phenotypes and EBY RNA (EBER] of tumer cells in 7 panents
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fhres cases expressed CDE and one case éxprigsid CD36, Case po. 4 expiessed both CD20 and
D3, which are the markers o B o=l uml T Lell, rospentivety.

In it hvhridizagon: The prescace of EBV BNA (EBER) in tarmior cells was detectod m
all casgs, ranging from 2 o +3 (Table 3), Tunors of the mived medivm- and large-sized colls,
el thyd darpe-sited Ccélls morphologics. showed g stronply positive reachon I:'Fiig'_e 4, msets

Clunality siudy. Results of the clonality studies of (hese tumor ¢ells are shawn in Figures
Saml 6 Ry using throe oty of alizomelsstide prmers o TCR-f pgene, the momecionad band
was deteeted i four cases; case nos. |, 2, Jaund 6 (Fig. ). For the TRy géni, (he monocional
band’s were detected w five cuses; eascnns. 1, 4,3, 6.amd 7, (P, 6} |

SUR segrence eradvo. Results of the TUR pene- sequence analysts (sonse swrand m cuse
aos L2 X and mitrsense strandd moease mossd, 5.06; 7)) are soremorized In Table 3, &L of these
caecs confirmiad the mumoulimality. PCR producis had & very high ideniily o the human TCR
germling aond.

DISCUSSION

Periphpral Tcell prodiforative shsese/mmphomm las been reavgmved oy s commen group
of dbineases i Southern Thatland " ™ 1 our instluie; 2 700-bed hospital, we Toym) 20 cases in
dur deyear prospective stody OFthese, T hael gasinintedimal mxen involvemenl.  The paticnts
presented with prolonged lover, waght toss, ancoua, hepaiosplenamegaly, abaoomal prolonied
congulograins. and Bigolicanily high sénim jevels of alkaling phosphintie and L
debdrgennse Al four patlients with Tiver invalvement of periphend Tecoll lytnphoma shwl
high =grum levely of alkalioe phosphatuse; The perunent pasomtestion] symptoin was bloody
drarrbre, utd sonne potients had bowel perfurmion,

Clastrointestingl oon-1lsdekin's banphont teoounts far 4% to 0% of all poo-Hodgkin's
byerpelaems canes, und 13 the mos conmmon exirmodal site of pn:ﬁmﬂuliuu." Tntestinal B-cxll
Ivmphorias appedr e polypold maseed or gl leson in the distal wpd werminal flaine
Ertespputhy-lype mmitcstinal I~eoll Iyophomay i westam countries are monly Tound m the
preoxamal sl inlestine, i contmst o Intestinal T-cell lymphteas i Asia and in e froscted
sy, which ferud t0 bi located s e termina) {Teum snd the large imesting ™

Exnanodal penipheral Tcells wnd NE-ccll ncoplasms are classificd into 4 major
cotegmries: nasal, intestingl, subcotancous panniculitis-like, and hepatuypilenig L EBV-pesitive
extromodal NﬁfT'_ﬁcil lyephoma, noasal type, which trequently mvolves the mtestine 2= @
ssoondany site. 15 altmest. dlways CD56 0 (% Lo 100%), CIF tmembranck:, CD3 (cytoplasm=,
high prevalence of pSt nscosspressiin, uml cks [eamires assoahiled with the clotial mamscmont
of TCR-B aml TEOR-y TN eaxpression vanes from 0% 10 60%. ° ™ Based oo the
norpholoiy, the dischsc i3 charactonzed by 2 broad cytolosic spectium, ranging from
cymologcally benign, which cannot be distinguished from an inflammatory process, o the defimis
imakignant morphiology. | An angioceniric patlem on histologic @esmination i 4 common foanme,
00 TEETUSTS T5 20U TN ST ~.‘1;=5=:--.:_..rf
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Tabhe 4. Results of TCR genessoquence analysis
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In gestrointestinal tragt mvplvement of periphicrsl T-ecll bmohomas, sraneym= B-
positive czlls are mainly sssecmtad with enleropathy-type tmestmat -cell bmphoma A el
of THe of entetopathy-lvpe micsimal T-eell lvmphome cases versus 14% of (he non-
sntempathy-type miesinsl T-oell bonplioma cases are wrasyme B pusiiive in the fomor
cells Although all of sur sm cases smdled were posstive for gramzyme B and TLA-1. the
clinieal history and the adjacent mucosal tssie indfor the ummvolved small |nesting nucoss in
all eases falled (o revenl evidenee of coliag disease. which (5 the preveding lesion of the
entevopuithiy-type intestingl T-ocll h_.lmphmm_'“_”

Thie untigeniv phesotepe of this reponed sends showed T-cell markers witl some NK-
cell antigenic cxpression. Tho XK-cetl-assaciaed marker {150, which has been considered as
o umivezsally positive marker in the axtranodil NET-czll bmphomu, nasal npe, was eopative
in S of 6 cises i our seres. The naunghilastnioe positive. omimo| wml (he inioral positive
comtrol (Beurons Wl USsOe soctnn ) gave & sirongly posdive reachon.  The tumor cells showed
no expression of CLH, wherese the activitel mscrophages which mAlmuted in the tomoe sees
showed mitcndc wembrne stamng. The imirageltulor cyioexic molecoley (eranzyme B, TIA
1), nnd the pS5 expression, weie detected in all tedled cudes In this aily, e gases wepe all
posttive fir the BHY gesome, similar to the previeus reports ol expanindal MK Tl
lympbomu, mesal 1ype, b there were evidences apning the dlagnosis oo thar they all
demanatruted T-coll revepior woene rdarrangenments, and o majority of cased falled 10 oxpress
LT8R The findings stpaest that these cases weri not extrmodal NKTeell lvmphama, nasal
ype, sverthough case no, | hed o preceding extrmodal NKT-eell lymphonia: nasal Type. nthe
raeapharyna,  Andther smportand Gmdimg wa (he expressien of D20 in ease so. 4. This
congurred willi our previows report un g hagh=geade hepatic penpberasl T-vell yompliomu which
showed expression of both CODASRO and O in 3 ol ¥ camn il i recenl Gkt roport ol
perpheral T-cell Ivinphoma with sberrant expression of D20 and LD

All of our seven cascs demonstrated cithar TUR-B or T~y gene renmangements:
Cayes 2 and J had only the reamangement of the TOR-U loens, aod cases 4, 5 apd 7 Liad only
the resmagement of the TCH-y locas,  This finding was alighrly differem fom & previows
repart of peripheral T-cell Tvepphomas where: the TORHN Tocus wis found o e rearcanged 1
TR% of cases verus Q0% of the TOR-Y loéus,” The TOR sequence ailyeis i Al cases
confirmed the manoclonality and bod s high identity to sbe human TOR gennling pens. This
midicuted the nesplastic rmre nsiead of an inflamoutory process of periphers Guature) T ecll
i O s,
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Fig§
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ABSTRACT

Parallel stuilics of (21 pstients with Fpstein-Bam virus (EBV]-assoomted poophersl T-
el proliferiive disease hmmhomas end (b) o group of paticees with 4 eoinnged fever from
oiher causes were comucted a1 Spngidanagasing |ineersity Hispiial fran 1497 thronels 2000,
[R:pmﬁ an EBV-associated penpheral 1-cell wnd NK-cefl proliforative disease/lymphomas
have boen pohlshed clsewbers | In this sy, we |dmtific] 34 patients, |4 were non-
Hodgkin's lyinphoms of B el origin [ HIIL?B}. # were Hodeglon's dispuse; 6 were scate
leukomia, Y were systenie lipus crvthermsitosis (SLE), il 21 were mrrlnm; with other
discasss Serolugie tests far the EBY ilevtion, the swily of EBY gennmu in cmeuluting pon-T
cells (203 ul:tﬂ_‘i]'ji‘ﬂ.d. Toelia (K03 cells), nnd the ERV-ENA srudy i the fumor cells wers
performed TRV internil repears| region (IR41) In pénpheral blasd CR3" gells wis deterted in
1060 14 putiente (T05%) with NH =B, 3 of § paticnts (37 5%) wirh Hodekin's discase: | of #
patisnits (1o T49) with mewre foskemu 4 of 9 pratients (4059 with SEE, il wi ot dotected
e any of thi 21 patienta with dther disess, Antiviml cpsid antipinm-1et was stgmifcamty
clevated in hematologle malignancy pulicnts with EIBY IR-1 senome i (he penpheral blood
Y cells whep eomparad 1o hematelogiu nulignaney. pafients with the negative resul,
wherens there iy no tigmiticant difference in st EBY niclesr antlgen mmone thess i
groups, ERYSRNA expression m numor cells by o st hybmdizaon wat dalectod i 4 of 13
paness (F] %50 with WHL-T (all showed BV IR-1 penome in permpheral Bood T calls),
and 3 af 3 pistienig (60%%) st Hhodgkin's disense Gimly two showed EBY =1 genome m
petipheral blaad T3 cellsy  These dom suppon e theory thal chrinie EBYV mfection [
often found o issouiation with ¢hses of WHL-B, Hodukin's dissase, acule lenkieniia, and 51

Key wods: WV, NHL-B. Hodgkm's disease, 5115, Acute Teukzmii



INTRODUCTION

Epstein-Barr vires (ERV) # & lvmphooryptoviras belodging to the sabfamily of
gamimaberpeivinnas. 1t 1 an cuologic spent of infections mononuleosis, which is a self-
hmiting discase, and & fawal form i3 an uncammon presentation of prmary infection zod is
charzerenizad by an uncontralled B celi profifirtion duc 1o defeet dn T cell-medisted smmanc
regnlation ol mfection ey sla boen mplicaed m the development of 2 vanety of
malignancies, including nasopharyngeal carcingmi, asite carcinoma, smooth muscle Longe
i dmmapocomprinded putcents, thymic lymphoopithelial carcinoma. Hodakin®s disesse, s
pon-Hodgkin's lymphoma of T c2ll and T eell (NHL-B. NHL-T) onigins

I @ previous sudy | we veported on 100 pitients with varlous types ol periphel T-
cell and NE-cell proliferitive diseasef/lymphomas and 100 healthy sge- and sexs muiched
conitrobs. Results m the study showed the EBY penomie in the peripberal T oatld in 65% ol the
pattemts, whch wins nid found i sy of the eorrols, W also sound dual infections (wililtype
and the M-bp deletion vannm) of EBY w the penpheral blood T3 cells of some panems,
anid the présence ol the PRV penome i both CD4 and CDR cells oo single patdont. We
Believed that these infected cireulating T callk might st be netplistic wellv-or might reflea
oligocional malinaney. There was o ssgnilicant elevation of te antevird capaid untigeneTeG
(o= VO A-IpGt and  anti-carly antipen-TgG (anthEA-Ig(i) 22 compaied (o the contrals,
whereas thete was no significant difference i the anti-EBV nuelear antigon (mti-EHNA) and
the [gM ot IgA closses mntibody® The scrolojie study supponad the chronie mifcotive process.
We postuluted (bl the TRV which was dormant in nen=T cells might infect T cell and
wonitrihuted to the pathogenesis of the diseire th a selected group of patients,

MATERIAL AND METHOD

A prospective sludy was combucted i Songklansgannd University Hospital, Songkhla,
Thailaml, dutitig he 4-year period (rom January §997 through December 2000, This was
perivimed parallel 1o 4 siady of EBY-associated perpheral Tl nnd NEull prolifestive
discasebymphomas which has been published elsewhere " The patents in thes study
prescnted with profonged fever.  The diggnoses were later soofirmed by clinival findings,
sernlogic tosts, ahd pathological exammation, TV positive patients were éxcluded from the
studi. The stedy was appraved by the Hospital Ethies Commttes, and all of the paticnts were
mnformed. Blowd samples for the EBY serologic study and the melvcular sindy were available
for all pancmts. The parifin-embedded 1ssues m NHL-Y and Hodglan's, dhseases for the
EBV-ENA stmdv wore availihis i aome cases
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sernlogic study for EBV antibodies

PR cells and Rai cells were prepared ss warect anuisens of BBV virsl capsid
amtizen (VCA) and ERV carly antizen (EA), respectively, usme the [ollowing trestment. Cells
cuttused in RPMT | 640 (Gibeo, Bathesds. M) suppleracaed with 1194 heal inscrovazed teml
call serum (Gibco) were: weated wiath dmM  nebutyrié acid and 290 ngml 2
letmdeeanoylpharbar-13-acetaie (TPA) (Signm, 81 Loom, MO) for 48 howss, Cells were
smemred onoa slide.  Afer mr-dnving, they were fixed wihh scevome for 3 fnimites ar roam
temperature. The cell smears were first bedled with dilared (310 iy PIHS) plisma az 370 for
30 pipiies, uml hen washed with PRS They were then wcuheted with FITC-labefed wnte-:
humar tgte, IgM,and TzA abbe serum (Muko, Demmark) at 37°C e 30 mingics.  Afiér
rewashing, they were moumed wath glycerine baller and cxamied thr speelle anibodies to
EBY-VUAand BA pmider o fluorescem microscope. When a positive resction was detocted 3t
tras-clibation (1: FOY; the wample was then neelafly dilitid nd ster o aatibody v determined

Far the deisction of snti-ERY puclear aniigen lu:uu'-EBHr'n,L untegated Raji cells were
ustd a5 auligen,  The cells after smearng were tremted as Sboves exicepl with FITC-labeted
antrhurman CF eabbid sorm (Dako) Wstead o) anfi-human immunogotiuling

Wilkite Brlooad eell preparation and YA extraction

Twenly millliters of hepariniaxl peripheral blood somples were obtuined from 58
panenss  Lymphpeytes were bolated by geutrifugation wsng Feol] solution (Ficoll-Pague
Mhus. Amershamy Phammacin Bitech AR Uppsole. Swedenl.  Liglated [ymphocvies were
washed with saling and tmedium, and ten suspended i fetal Gl seram supplemented 0.5 0
ol of medium. Ty wing ant-buman O3 antibody conugsted mugne beads (Dyvnabeads M-
450 CD3, Dynal A8, Osle. Norway), eslls were Irautfonnted ito non-T el (003 eells), and
T ells (CL37 ells), The stwps of Bolation were Gllowed by the mamilschmer’s protocad
Fhgh malcenlar weight TINA samples were thern exiracted from the fractiotuted solls for PUR
aneiveis

PINA extriction was perfivtmed by using the (agen BNADNA Mmi Kt (QLAGTN,
Ciemmy). The CLF celle. €T3 eells. were hoinogenized to QRL | iffer by passing the
bysaie through 3. 20-gauge neefle. Farfherstops were followesd seeordm 1o the manufacturers
=l of _au}mal cell prowscels.  The presence of TINA was confimmed by aparose gl
cloctraphoresis.



Polymerase chain reaction (PCR) analysis

Tht DNA which wes extracted from the CD3, end CDF cells was analyesd for the
presence of the EBY migmal repeatI (IR<1), PCR for this EBV-DNA by npzing the
eligonuclestide primers for smplification of IR-1, E{:3 (1087-1106), E2:3 {1196-1215), was
performed ag described previously, using DNA from Raii cells as a posiiive control . The
amplified fragment length was 129 base pairs,

In sity Hybridization

A in sity hybridizstos (ISH) study for the Epstein-Barr vinue genomes was performed
oo formalin-fixed, paraffin embedded ussue using the Muorescan-conjugated EBY (ERER)
oligenucleotides, complementary to nuclear RNA portiony of the EBER gencs that ure sctively
transcnibed in latently infecied cells. Briefly, tisue sections of $ microns were deparaffinized
wilh xylene, rehydrated 10 graded warer-ethanol solutions, and digested with proteinase ¥ (3
mg/L in 0,05 b Tris/HCL pH 7.6) for 30 minutes at 37°C. After debydeation and sir-drving,
the florescein-conjugated (FITC) EBER cligonucleotide probes (Y 0017, Dako) were applied
to the secuons for 2 hours at 37°C. The following immmahistachemical detection system (K
46, Dako) was used, mbshit Flak’) ant-FTTC/AP for 30 minutes and o solution contaning 5-
bromo-4-chloro-3-indolyphesphate  (BCIP) and mtroblue tetrazolium (NBT) for 3060
minites.  Then the shdes were washed Iy puning tap water and mounted in glveergel
Appropriate positive ind negative controls were run.

RESULTS

The clinical data of 28 panents are summarized in Teble I There were 32 males and
6 females Tanging in age from I vears to 76 years. All of the patients had had a prolonged
Eever lasting from 3 weeks 1o 3 months. Hematologic malignancies were confirmed m 28
patients. 14 cases were non-Hodgkin's [ymyphoma of B ecll origin (NHL-B), 8 cases were
Hedgkin's discase, and & cases were acute leukemis ($ were soute myeloid lpukemin, and |
was acute lymphoblasnic lenkemial. Nine patients were confimmed to have the systemic lupus
ervthematosus (SLE} by wsing the |982 Amcrican Rboumatism Association revised criteria
The other pattents were § cases of Kiuchi-Fujimoto disease, 4 cases of tuberculosis, § cases
of eryibiema nodosum, 2 ciscs of polvartentis nodosa. 2 casss of drug allergy, 2 casss of
bacioral infection, and | case of viral infection.
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Table L. Clinical dats of S8 patients with pritonped fover

" - | Na. of patienis - Age (years)
Mseases - :
| Asle | Fémale | Toml Meas Range
NHL-H T 3 14 1459 27
‘Hodgkin's discasc & 2 % 446 13-71)
Aot leukemia 4 a A2T 1143
SLE 2 7 Y 139 B
(ithors q 1z 31 382 16-76
Toul iz 2 55

NITE-B = non-Hodgkin's lymphams of B-eell origin SLT = syseemie lupusierythematisns
(ithers: K ikuei-Vujimots disesse = £ wberculosis= 4, exythema podusem - 5,
eulparieritis nodoss = 2, drug allerpy = 2, bactatial mieciion = 2 wviral mieciug =)

tesults ol (he semloge letts fot the TV antbodies are sunurized in Table I
Aniopg the patients with hamowlome malignonclos, the anie=VUA-lE0 Win detected iy all
cases with e biphest ther of 12560, the antk-VOA-TgA was detested i 2 2ages: Lters LE
and 1800, and the anti-VEA-Ted was not detocted n any case There wag 4 wgnifican
difference In tht titer of anneVCARCH between the panents with hematologe mulignancies
anad the LOO heabihy aoninals frm oub previows audy’” (pe0.0L) Twin paticts i this grous
bl & Tow titer of anti-EA-1gG, amd none had clevited antl-EA-IgA and anti-EA-1gM. For the
anti-BRNA, there wad 1o sigmificant differcnce between the 100 healthy comroly " and the
gronep oif pattenits with hemutologre malignancies in s stdy

Table T Serolagic tests for anti-VEA-TG, il EA-RU, anil anti-EBNA in 55 0l 28 pancats

Mo ol cases

Titers WHL-B I-Imdghin':* Actite Jokomin SLE (ithers

{n=131 disease (p=F) (=) {18} i 24)
alnlclalnlelalal e |alrlela]|B|C
Nowspecific |0 (p | o [0 |0 {oje|a] o jafoloejofo]n
<1l oliy|lz2lol7|o0o|0]ls| 2 |0|T7|3F|2|1%]|8
1 v lolatlalolalalo]l o |4 ®[z|e]lz|2
20 tlolelalvlzlzlol 2100 lalv]|o]t?
44 il 0|2 |11 3 Lo |ow 12l 1|35
%0 slololsiofr|{2lo|lo (0|a|h|[a]0]l
T jlelolrlojole|o]| @ |2 O O
330 blelols|lonlolejal 0 010 o |0]|0
1280 Lo |00 |0 ||| o 0 ) o|0|0
2560 plojojtjg|njejel o |0 Dle|n|n

A= sV AlpG B = s EA-lelG, C=snti-EBNA
.




The EBV genomic study (IR=1} of the perpheral bloed lymphooyies Is summanzed m
Table M. The EBY genome m the periphers! blood CD37 celis was deteceed in 10 of 14
petiests (71.3%) with NHL-B, 5 of & parienis (37.5%) of Hodgkin's discase, | of f peticnts
(16.75%) of acute leukemis (scme myeloid leukemia, M3), 4 of 9 patients {(44,5%) of SLE. and
mone was detected 10 other patients.  CDY cells positive for the BBV genome varied from
47.6% 10 92.9%. All patients with CT3 " rells positive alwayvs showed CD3 cells positive.
Hematologic malignancy patients wha had the EBV geoome in the penpheral baod CD3 cells
showed 2 significantly high titer of the anti-VCA-1gG compared 0 the €3 cells negative
panients {p=0,037}, but there was no significant difference for the anu-EBNA (p=0.7413, Table
V)

Tahble [T, EBVY genomic study {18-1) i penipheral blood lynmphocytes of 58 paticnts.

No: of cases with TR-1 positive |

Typeofeells | NHL-B | Modekin's divense | Acwie leukerma | SLE Others

(rr=14) (n=) {rmh) (=9) (n=21)
CDA cells 10 3 | 4 ]

T Fud 1) i b e (i
CD3 celle 13 f 4 K 10

(5 Wb ras) (RE. 150 {HE 5L [l ThY

= total numbor

Table 1V,  Serulogie tests for anti-YVOA-180 and anti-EBNA with respect 10 the presence of

EBY gemome (IR-1) i peripheral blood CD3 éeolle of 26 patients with hematolagic

malignancied
EBV genome in peripheral blood CD3 cells
Titers Positive (n=11) Negative (n=13)
anti-VCA-IgG* | anti-EBNA** | enl-VCA-IgG* | ant-EBNA**

<10 0 ! 0 3
10 0 5 | 2
20 | 5 [ 5
A 3 | 1 3
80 5 ( 3 o
160 1 0 : 0
i20 I 0 0 ¢
1280 1 0 0 ]
2360 ! 0 0 7

*cvalus of anti-VCALgG by Mann-Whimey test = 0,037;

**p-veine of ant-EBNA by Mamn-Whimey rest= 0.7415




Table V. shows the resnlts of the in s hybriduation study for the EBV-BNA
(EBER) which was performed an 15 cases of NHIL-B'and 5 case ol Hodgkin®s disease EBV-
BNA in tumor cells was detected in 4 cases of NHL-B (] case of Burkitt's Betnphonr, | case
of T-celi-rick B-cell lymphoote ond 2 cases of diffuse farec cell) and 3 cascs of Hodukin's
disgase L] cuse wis lvmphoosfic Jepletion; 2 cuses ware mixed cellular). All'ofthe EBV-RNA
in mumor ool positive cescs of NHL-B were also EBV-DINA positive wn the penpheral blood
CD3 cells, Incontrast 1o the Hodgkin's disease, only 2 0 3 of the EBV-RNA posithe cses
showed positive EBV-DINA i the peripheral bload CD3 ™ cells

Table V. & site yhiidiomion (15H) for EBV-RNA (FHER) 0 i gl sl dhe presdenice ol
BBV penvme (1) 40 the periphersl blood CD3 cells

— | EB‘FISH posilivily | :
Pastitve TR=1 10 €1 cells l Negalive IR- In C13 cells
NHL-B (113} 440 e | (3 qoma
Hodghin'y digease (p=5) .5 I T | 2 i
i Tamal T8 B T L : L qxom
DISCLUSSION

[n thus repam we desenbe the scrologie findings, and the EBY penonne sudics af 14
paticnts with NHL-B, & patients with Hodghin's diséece, 6 patients with acple leukemis, 9
paticnts with SLE, and 21 putients with viarious disenses presented e o prolonged fever. The
notble Fahogy were the presence of TRV genome m the perpberal Blood T cells i putionss
with NHTATE, Plnlghom s ilivesse, acute Tenkentis, and SEE, whieh were nol foud in any of the
othar dhscmsey, and the significant clovation of antVOA-IgG o hematologic malignancy
paticnts who hidd the BBV goooms: o thair periphernl Blood T eells  EBV-RNA |b tumaor ceffs
was detoetenl iiv 30%, of NHL-B mnd all were assorixted with the presence of EBY genno in
e penpherat blood T eclls, whorons 3 of 5 patiems (60%6) was detected 10 Hodgkin's dissase:
one patont wis ol associated with the presonee of EBY mnome m the penpheral bload 1
exlls.

In our previous study ef patients with  T-czll and NK-cell proliferafive
disease/lymphriras, we found that 5% af them showed BBV gennrties in (e cheuluting CT1E
rclis R slutly we alse found thepresenec of the EBY gonome merrenlatmg T ocllsam
some patients with NHL-B. Hodakin's discase. acute leukemia and SLEL T our knowledee.
this report exantipes the larpest senes of patients of the above disgases showing the TRV

genorme In the crrentating T calls.  The serologie sthdyv also confirmed the ehronic inféctive



process. everl though 3 of § paneats with SLE had autnantitewhies ihut mmerfered with the EBY
CTolngic et

The evidence of EBY Infection and the pathegsenssis of Hodgkin's disesse was
reviewad by Flnall K3 & ot 7. EBV could sither play & dircet or Ihdirect role m the
puthogenzsis, passibly by |ngecnns the pathogenic mechanisay or hy rellecting the presence
ol az mbered or acguired depression oF immuncresibation, which is 3 prrelsde hoth 10 the
maligtancy and 1o the mactivation of EBYV "7 EBV-1INA 1s detcered in abowt 20-25% of
Hodgkm dhigase emor speimens ' The EBV-RNA expression In Resd-Siemberz ézlls
Eppears. 0 he lesy comman I developed counmries, ot hetween 20% and 50%, w contrast
underdeyeluped countrics which hove much hiabier eates ' The EBV-DNA i pluzms was
derected m aboul 500 of Helghm's digcase parienis, whereas pone. Wiy ditected in the
cantmbs " In our Hodgkin's disease parients, b4 showed EBV-RNA i tumors, snd 37.5%
showeld EBV-TINA 1a the eirculating T eells.

The EBV genome (ERER) poaltivity fs Kol in about 7% of NHL-B cases " A high
percemboge of pasivity w usually found in T-cell-nch B-ecll lvmipiwin, Trkin's Lyeraphicerm,
posttrmopluntiion Iymphoprolieeive discase, and diffuee mixed coll NI ™™ 1y ou
NHL-TF patients, ERV-BNA expreston was dotected in 4 of 13 wated cases (3%) The BBV
genome o penipherasl blood T celle wiw deweeted o 719 of NHLB patidets, which was o
alightly higher raie lhuu out previous vepont on peripheral Tell ol NE-Cell prolifortive
diseaselymphaman " The findings confinued the high sssocunon of ehronic FRV infectin.
and the pathogenesis of NHL-B

Reeemtly, muny investigations have shuwn that EBY sight somehow be mvalved i
the ctiology and'or puthogemess of SLE ™ Our study also confirmed dhis. About 40 o
out SLE patienits showed FRV-DNA in the paripheil hlood T cells

I our privieus study ", the EBV-DNA wis not detected n the peripber blood T
cells. of any of the bealthy sonrule. This: concured with the other dissosisin the presem
study.  Kikuchi=Frjimoto disesse i@ believed 19 be associated with viril Jnl'n:‘:':lii_.'}_n or posivirl
ypertimune resction. These siruses inolude BV, cytomegalovines, HITV-6, HIV, an
Parvovirus B19. " Five cases of Kikuchi-Fujimoto disease in this series did o show
evidence of EBY Infeciion: None showed BTV penome i the pestpheril blood T colls, and
none showed significan) elevation of the BBV antibodies:
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Epstein-Barr Virus-Associated Peripheral T-Cell
and NK-Cell Proliferative Disease/Lymphoma:
Clinicopathologic, Serologic, and Molecular Analysis

Winyou Mitariun,'* Su

Suwiwat,' Jintana Pradutkanchana,” Vannarat Ssechan,'
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Wighly asscciama wein e Egatein-Sarr viries (ERV] Infoction. o b Sy (hat GBY plays an
limpeiram roie = i hemongenssis. Fiam dantaey 1567 througn Aped 2000, we idanliting
100 patignis. One fusdesd heslify age: snd sor matohed cosecls waee solocled. Se:
1mingic bewla fod the EBY intscion st the sy of BV goremws & Elrzulsting nai-T
£olls [CON" pulal, T psls 0007 codia), gna T-oell aiibesti (D" s SO oA} wara
perarmed, The main kare were prodarsod fwr, weight ioss, hapalaugisnomongaly,
lymphadencaathy, multiercan Isvilvamant, simmia, end higs s aluiilvin pRapha
Lath wnd (HCtnle Setypcroguense. Fifyana palliindn ha s Soprwsstm course s el
Wil Burvival wind 31 moolka. Chamamriy was not sffecsi in imgensmg suryhl
Ardi-viral enpold antigenigl and mibeaily anligan-pd weee signmemy Elauated,
whirun thees was np siyrifieant dulferenan | 81HERY soclasr sntigan. EBY bitariil
ponlt Fegtien (1811 I e periitersl blond GO weils wie sessetsd i §3% of e
Pablants bal] Iy roes of S sontroln, Far o COT omlls EBV Fi1 msa sutestind w) A0% ol
the patiente and G0% of e conbals, Amang Swmil | p-dive pabenit wmese GO cells wonn
s for BV 05 B (205 shewnd EBY 11 [0 ety ST Sl W GRA% in eaby GO
Galla. aitdl 13 152°%) in bon CO4" ang CON' cells. The S0-0in detetion varsant of fise EOV
latent mambraan peotsi-1 gene wot sljaillcanly higher it petanse than it
carrots. Thibs dets scegast tha crranid infesiive proossn. The EBY wkich is dormant in
Herl-T oatlh fay siiect T calln wed coatvitiute M Ik pathopesssin of disssoe bt 8 sobéel
group ol patierie. e 8 Mersmon, =30, 2002, & B0 wise ks b
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STTRODUCTION

EpsizmeRarr virue [EBV) o an ety ol
o mictiots mononieleoss, wiadk = s senign sell-
Bl dimease and mulis b2 pelvolomil Beoell
pealmraton sccondary o EBY mizmo (1] A fatal
k== of infections manciudersh v & sthcammon
sessemlatuim of priniacy shlectint wnd b5 chamctsiniod
v mocondroled Hcoll prolitoration doue to & dobeer
= Tgthmdinfed mume sepalatma [T [nfection
ik EBY bas abso been maghoaid = the dewifop-
= s varety ol iabeainos melsdihg pdso-
sEarimpal CArmomiL,  vase ontsnost. smoih

Swsie fumeT i imMuossppresssd panents, thyone

zvmesza. [hedgkin's discise, Bureifs lemphinma,
£2002 Witey-Liss, Inc,

post-trangtlantaiion  Wmphoproliferative - deodder.
and vamious types of perphersd Tagell prohferaiive
elieeiies/Dyaphrmmas | -4,
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The EBV.asmsocuuled lymy
of T oell and NK ol include fimizant ERV-pisifive
Tcall lmphoproliferative disorder follow b w;uh
and cheonw: FRY micesion {10-12] hepatic pe
eral Tl ]ym;:hum; (13 errametsl h‘ﬁ:‘rﬂﬂ
Ik, nasal type (=168, emicropatbiv-type
micatieas Tcell Bymphoma (17, NE-cel profifera-
o fallowine ERY tmfecting Uy fissies
lcTnngtng 0 aggresdv sihouisneous -'"{K-wll
bymphama (18], hepaiospleme o8 Fell Boupboens
149], und ponhepaosplenic b T-ell hemphopmss of
varaus sies (2] T-cell i Asia and araus
o Santh abd Central: Amencs are bghly asocinls)
with EBY, and it ix bikely that EBV phaes an lmpuetunt
rale mlhemumw wimeh wiy contirmesd by the
BV clomatity study |14 1825 - 23] he auisestibilty
b ERY ang the mode of eniry In T cell are wodlear.

In thin sy, we repory |8 pamemns Wi vanous
ryped of periplientl Tell profiferanive disensslym-
phosa, AL cases were pudiod wirk respect to clinsenl
Ridimy atd olileurne, serieps ey for EBY e
lection, und ERY ponomi: uds i dhe siroiliting
perrphiezal Dol I;mphmm i bealthy conicols
wyeg Al aschindid 1 this sy

MATERIALS AND METHODS
Study Populatlen

A caie~ciiitrel study of paiies=id with peripheral T-
cell prolileradave divense ymphons was conductod in
Songklomyprind  Universty Hospetal 4 Thed
heapital 1.1: Sonpkhls Provinee, Thadaol Patiznty
weie jecssited [ lemumry 1957 Apnl
300, el Followsup contmoed uriil December 2000,
There were |00 patlents metudad m e study.
The puthulogical dignoses wese wonfimmed by iy
wihegrecxumnation: T-cell ssopbems wire' matily
clmsiad secording 1 the WHO chsafication (245
HIY positive pulionth wire excuded from (he
sudy, Ot hunadred healriy solamess residents of
Sondkhla Province, Thallind. wee recoutted 254
control-group. They wore scleoee based on-tnoich-
mg with lhe paienis nncnrdmgiamminp,eltfr
vesrs) Yoluuteers with j previens Smary of seriids
liness. herttatologs: s o &mmﬁﬁm | et
pott W the. stwdy were oucoded from the - study,
Tk stuitly i approved by sk Hlespil Fikics
Conmmittes, wpd all of the prtarats aod controls were
meameed.

Serologic Study for EBY Antibodies

P3HR-I eclis and Raji cells wess prepared as tur
snugers of BBV wrsi capsid emtizea 1VEA ) amd ERY

srative disorders

esrly snvigea (EAL respectively, ufter the following
teatmenr Calis pmmared o REMIL 1840 (Gibco
Hethida. MDY sipplemenied with |05 hear mect-

b vated feral calf sevum (Enboe} were treited with £ mM

veebiipne aod and M ngiml - 1 Zaemdecnevdpbor
boe-| 3sestate (TPA) (Sigmea, St Liwis, MO for &
b (Cells e smenred o 4 slide Afler mir-drying.
they weze fzed Wk acetone Tor 1 min 41 foom e
poratore:. The ocll smears wire Ond iremisd wink
Walsutest (310w PEE plosaaar 37°C for 30 mm sod
therr wisked wmh PBS. They were then meubatnd
with. FITC-labeled anti-buman TyG, TgA, and 1eM
Tabbar vormn ( Dk, Dennnrky ul 35C for 30 min
Afier bete rowashed ey wars momnted with ghy-
erte bufief aod examuned for épecific Autibodies 1o
EBY-VUA sad -EA ol o lioreoncs micrassope
When a positive reaction Waa deteclod o rhin didutiog
(10, the sempde wes then serully dityicd aod the
Har ol antibody determined,

For the detetion of ant-ERY nicloay snligen
(oo ERNAL waneatd Ray celly wore aged wn sy
ped The cells aftes wmesring wose liedted s the st
wny @ destohed above, exoept (it FITC-lobeiad
antbhiman CF rubinl seriem { ko) wing e amtead
ol mitl hueas immuneploholing

While Bleod Call Preparalion
and DNA Exiraction

Tenty millbiers of hepariniasil peripheral blood
simples were obumad from the 100 Teulihy control
and D0 pateate  |pmphocyies wese walited by
cofittsfugition s Fieoll goljtion (Figoll-Pagee
Plug, Ametibsam Phermaca. Hiotech AN, (ipossts,
Sweden). lselued bymphuyies wese '-’-'ﬂ.’.lll.‘.‘d uith -
firne: el e, ned then suspended in 0.3 LOmL
(sl dall serum supplenented mecinm, v usng sus
iy CIF aanbody comjugated fashioye Sels
(Thymabeads A-230 CO, Dyl A%, Osle, Norwan ),
eelly wire Frsstiotated ot moen ' oells (CDF ol

‘and T cefls (D3 celd). Periphersl blood El::up!‘:r.

from 2% pamemty whose €15 colls were povnes
for FBY grocene weze hurvsited for €134 soils sl
O ool e antihiman CTéand CDY aa
ke cormepstcd miammetic bemly (Thynibeads M-L41
CD4, CTM) i wege fractlonnied oo Toell mib-
wais; O ool and C08 ™ cells. The stops of st
won fosiowed e mmnuiacrre's TrotoeD:

DA axtraction wan performed  bsing Qages
RNA/DNA Men Rir (QIAGEN, Gewmy) Tie
CHF celly 0037 el C1 ' celts_amd COR ™ celis
wete homegemzed m QRL [ buffer by, passing the
lyuane through 3 X-ganpe aeedle The furthes siess
b folloned the memuimers iany} of ‘Azl el
YV protcok.
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fimpmimezay i
e £
S =oum 4
Semesail wppte deTodicilive dra lesiom #
LOLEA -
Eemeaiobun fexs ham 1000 gl i |
Wi aSeot ol ooy s Ahie, 5,000 e bl
Pusckcts omnt kv fan |4 s’ m
FlaRRen _ H
Premmes ol iyl [vmpbodven (h pocghend Bosd B
bre=fics 18
s o e LS IEEUGERS B4
P ) e aSaling phortaa e [1H]
Bk o e o Sehvdmgrmes b5
Foofoeerd memlumims it}
Palyrmarase Chialn Reaction (PCRY Anatysis

TN which was extrpeled foom CDF, O3,
O™, el CTORY cll was analyzed (o the prosence
al the EBV yenome by uking merml ropeat | region
(IR0} e @ masker PR for thim BHY TINA, using
Uhe wbgeoniadlentide printers for implsication of ER<1,
Bl O FLOG) B2:3 () 19=1205), was performel
o dhocrihed previovsly, ki DNA fom Raji cllads
& poitive contiol |25) The amplificd fmgmenl kgt
w128 bp

PCR ditabvrds for e BBV Dt messbyane protein-
| (LMP1) gonia wisprer loremed on EENA extemsts o
those CIT celly uncd CTI1™ cellh whish showed EHY
1#-1. A pair of sliponucleotide pramess for the PCR
wanwed andescribed ehsewhiers [26) The wiliype uf
LMP-| gene vieliod 4 233-bp pindt, wheeeun the Hi-
byr defetion variant viglded a 2035p product. TINA
fronm Ruge cedls wiig used 454 wild-fype cantrol

RESULTS
The paticnts were 39 misles amd 51 females, angimg,
w ape-from, 1) months 1084 years. T caats wone

p::hn'n,pimmﬂundﬂ' 15 yeurs. The sepmitiched
conirids fatmed inags from 2 1o 56 years. The mean

(=S} ages of the patiznts and the crmtral were 43.4
= 207 wease aid 430 £ 17 1 vesss. respectively. The

shmcs] femures and labosarory Sndmes of the (00
patients arz summarized T Tebie | ChamciEnstc

Tadimes Wevd the frequent comstilutinnal siges and
syt such as 3 prolopged fewer, boss of Body:
wright between 5 and 20 ke mcck wr systemit t_m.
phasiseopathy, ~hepatosplemomegsly, presace of

g

EEV-Associsted T-Cell Lymphome 33

TAHLE & Sies % Tizsus Olagnosta of Perpnersl TeCall
Proftersiive Disesaa ymphoms o 100 Patlants

S

Lier
Tope s

L of e

L‘.l'[np‘h podr (Engeemrmmoaiacic Tzl Iympthmmsj
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viLrsens s of i leviom, el sinumasal/
rodigestive tract kemona  Dther munifesiubiond e
chuded pulmasory kesomn, gesromiestmil symploms
and central pervoes vystem (ymptoms, A mjunly of
tie patieats bad woes than ene kvion; 17 patients had
skin feslome only

Hemuprims reealed goemin In T2 patborte. The
avertge hemoglobun was 5% 2L (rnge 45130 g
ULy, Atvpical ympbocytoy from periphersl ol
wiere observed m 8 paticets, renging Teom |1 40%
ol total white Bhood coll count The periinent lile-
ratory fndings of thee putisnty were the bigh soum
levely of alkating phosphurase andior fuctate &by
drugenase, The bewels iof allinline phiphitus rangsd
fromm junbnal clevadiem o mere (han. 1) ties e
wpper normel value (sverage 4.8 Unres) aod the leveh
of Inernie dehydengenase ratyed frofr ininlmal cle
villon ko mose than (0 s the vpper bormil vaiee
{arverige 29 tomed). Tunchitysmne patients had jaun.
cive. The comjugited bifirubim was priportionally
more ehivated than the uasnjugated hilinibm Cor
Siulopathy war found m o apz-hind o Lk pataents
aiHiite WERE ATy Svere

Histopathaiogical Findings

The wites ol tesue Siegsy $nd sy of thee 100
patieniy ure wrmmattzed i Table 11, For the hisio-
pathatome confirmation of the dmgrm&urpmphmt
Tcefl pralilestive discass lymphirna, 45 patients
were from o wingie dile Dopsy, 5 patunty wery (rom
minliple-sie bopses. and ¥ patients-had & complate
ditnpsy periommal

Hepatie imviversant of peripleral T-gell lymphe
iz Wiz demoesrsted n 39 patients, Fifty-throc pa-
Liemts were Tomed 10 kave bone mirmow invahvemen
Thirtysix pabents Rad g skin biopsy OF ‘thess
19 wirss Trycoss lmﬁﬂrﬂiﬁ}’lﬁlﬂm af mysee
fangoides, & were evtrunodal NET-ooll lemmpheoma,
asal fype, =nd 9w subcataneoys panmmite-ake
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We ol rzess
(WLinns ] Pelyis
Emi it i leM = LgA T
428 \ ™ i i " "
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Todll dyimphiorms Toen patienit e daghodad |y
have oegiommrnoblsste. T2l lymphmna in the
hyeph e, wnieh 11 pvienss showed penphers) T-
cell Wasphonsu, Eight patienis biad snosasyt 0s uppes
mmdigesting fragl fegops. O ibese, ™ pancots g
catrnudnl NE Tecell fymphome, asol tpe i the
nmorrann] rogions, And | patiesit Sad o omilar fexlon at
thie fase ol the tapge,

Torse puttimin huif extranodel MK Tooell lvmgho.
ma, nagal typo M the gactiemiminzat tmet and one
putienn bod penpheral Toosll bnsphous fn Lhe
omentum.  Fefipivral. Tell bhmphoms war plso
found it fung and plees o 4 patieuis, by the
prwin o 4 prtieniE, m te spizen o 2 putgprs. aed ()
bl addeemal glanils of | patiem

Seralogic Tests for EBV Antibodies.

Resafts 0] the serologic e fo te EBV anl-
bode of the [ controfk and 100 panents are
mmarzed i Tables 11—V Amows (Be conernls,
anti VA gty was deteciod m 97 zoses (7% with
Bz hiyhedl titer of | WY poge of e huad glevitied’
ateVEA-IgA o wal-VCAHEM. Aoy Ihe
paticmfi, e aoli-YEA-TeG was fovind w99 piliemiy
(S with the highest tier of 15120 There was o
sgmificunt difference i the vt of snVTAdEG
Seiwem (he contvold and jie palents g ihe
Wichrod rank-sum test (P < Q0001 Twelve
patienti showed ant-VOA«lgA snb uten of Ll 1o
190, amd twi patienls showed sni-VOA-IOM with,
ptems ol 11 1o 1020 OF the 15 panenss whe had aifis
VCAI2G Gter of more than (1160 mame - themy
shiowed ane-VOA-TgM, bat $of them Bad the anti-
VOA-Ley with titers o 1201 vo [0 T patsenls,
it Tl VARTM viters of 3210 2nd 130 showed the
annVCA-belt titers of 1:30 and + 160 sespcctivly.

The preseade of ant-EAARG v Lhe conmmic and
the patienis wus signifieamly iliftesent Uisdnyy Lhe Wil
comnd mamk-sim den (M = D00} Nome g the
vomral group bad ebevated it BA-TpA and umi-E4.
M Four. patssots bad clevated anti-EA-Ips, ond
e pusteents Baed devated anle-LA-1gM wifh the
ligheit tierof 130 For the niati: EBNA, there wyx
Ut dillzesce betaren the ooumal aml e
pirtient gronpa

Moleeulsr Studian

Ibe ERY gemomee stushes (TR-1, LMPD) 1otk
peraprheral Moo Dymphocytos of fhe 1 anhirals wsd
VW) paticnts see swamanized in Table ¥1. Atong the
wnten| grop, EBV groome (1R-1) [ 1he preipbe!
blond CIx3 ecl w3 nor deteitsd fn woy submel
whereas 5 controbe (50%) contained (ke BBV go
turine 0 tie perapberud biod C1™ cells. 1n conia
to the wnairob, 65 patsnts (63%) showed the EBV
gﬂl-'n;.lm: s Lhe r:nrrhm.l. blsod COT* ol and 48
palienti (88%) showed (his EBY penome in the pe
riphiral blood TOF celle Al paticats with CD3°
ells positive sk showed D3 el posine
Twenevtive panents whirhad 1he BBV génome & B
peripharal blg (D37 celly were studicd foe the
presencr of the EBY geaoe in thidr peripheral Bood
CD4" amd CDF el hpatients (245 ) i the EBY
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