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(Epsteln Barr virus : EBV)
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Abstract : Comparison of Ebstein-Barr virus (EBV) Detection
in Nasopharyngeal Carcinoma between Immunohistochemical Technique (IHC)
and In Situ Hybridization Technique (ISH)

Tujinda S
Pradiphol N

Department of Pathology. Rajavithi Hospital, Khwang Thung Phyathai,

Hhet Ratcha Thewi, BangkoHK, 10400
(E-mail : Supatiptujinda@hotmail.com)

Nasopharyngeal carcinoma biopsy specimens from
100 patients in Rajavithi Hospital were studied for the
presence of Ebstein-Barr virus (EBV) in order to determine
the suitable and sufficient detection method in routine
practice. Since Epstein-Barr virus (EBER ISH) is very
specific, therefore it was used as the gold standard,
compared with an immunohistochemical technique (IHC).
The sensitivity and the specificity of IHC were 90.7% and
71.4%, respectively. The positive predictive value or post-
test likelihood if test positive was 95.1%. The negative
predictive value and post-test likelihood if test negative
were 55.6% and 44.4 %, respectively. The accuracy was
88%. The prevalence of EBV in this study was 86%. We
concluded for routine practice that IHC appeared to be
reliable, suitable and sufficient to diagnose the presence
of EBV. Moreover, in this study, IHC also showed more
advantages over the gold standard (EBER ISH) because
of its simplicity, rapidity and cheapness.

Keywords : EBV, IHC technique, EBER ISH technique
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Epstein-Barr virus (EBV) Yi3a7iFEN41 Human herpes
virus 4 (HHV4) 'agl:sl,u Family Herpes viridae mmimﬁﬁqz}j
fanelalaanisdudalndda wuldtesuinlaanisqu
WasanndBunauaasglutiatasaiuauinn wanania

a | . 2 o A A X .
ansnmmsiaanuilildan souisnaslfiaenniiaalily
grunlaifniduiy EBV Hannduiusinandesiunidin
Teananeaiin sauslsanliiaouguwssiazalsiealil
AuialsANZIS U HzFasuN NERNIIINITaNMITLNN
1tn Neidamaalnaaayn luaudaulugjuds e EBV 1w
ToFanlaididunse waluaundgiAnnulus @e EBY 814

| ¥ =2 1aa 1% o Ao Y a

azifhuiamseslsaFansstountinls Tadeninlfiianig
AnmeTuaLiU 818 WA @eTA waz HIV status'” EBV §
a9 ugN3sLu DNA naang 1Wunss (linear double
stranded DNA) Wissauunullsdiu waziusaangulyssiu
gﬂﬁeu (Nucleocapsid) ﬁ‘@uu@ﬂﬁ'ﬂﬁ:ﬂmﬂ envelope x
glycoprotein 350/220 (gp350/220) BeazaLfiufasL CD21
Paguuiiomagaas host cell® EBV aznaasiialililssiu

| a | dl o e a U dyd
1NN91 100 THAsEnd R laFadinsuiiesn Tlshumaniil
A NAATYTUNNIAYLAN expression TasEiulaFa Nt
A119U DNA nsaislasaFrmedloda waznmsulaenula
nHANTU4 host Ll nnsksLTa EBV lu epithelial cell

Az lmfansuidaresleda wazinlldnsinanemas

(cell lysis) 11&‘17{2391 lumamsedinunisiinite EBY 1 B-cells
A AR TR UL LN (latent infection) Taelly
ulesin luszezuauuels EBV aza¥slilsfiuaanuniines 10
#a (latent gene product) wiiaaniilu 3 ngu un

1. ﬂ@:m Nuclear proteins (EBNA1, EBNA2, EBNA3a,
EBNA3Db, EBNA3c, EBNA-LP)

2. ngu Nontranslated RNA (EBV encoded small
RNAs, 1#uA EBER 1uaz EBER 2)

3. Nax Membrane proteins (LMP1 way LMP2)
) ihilisuiiianny
Fuiusiunsfsuziduaulagianizuzireuinmaes

Latent membrane protein 1 (LMP1

(Non-Hodgkin's lymphoma, T-cell and B-cell ) Wazuzi5a
naalnaeayn (Nasopharyngeal carcinoma)*® nanalneas
AelisAufi EBV a¥1edusniluasie host cell Tlfiteie
484 host lunziselagnszuauniadnAry 4 dsznisha

1. ﬁu&qni:uqumi apoptosis U84 cell

2. A genetic instability
3. NITAUNNIULNFNTIBIIAR
4 ﬂummm’mmmmiwuuqﬁﬁuﬁuquzﬁ (local

immune response)

A miunzizanasingayn (NPC) Fonfluniialudy
Susuusnvesseinueslulssmalng wugimnisaily
ganaanndn lugvededszanns 2 wih daunnagludamiy
a1909na19AK NPC wilalu 3 15im An

1. Kkeratinizing squamous cell carcinoma

2. non-keratinizing squamous cell carcinoma

3. undifferentiated carcinoma

Immequ 2 mumummeuwmﬂwmwmﬂmuwuﬁ
fumsiinize EBV uﬂﬂmnuumumim‘qewumﬁwuﬁmm
(DNA) 284 30 EBV luwmaduziFaasingsaynaila Poorly
differentiated %ﬁﬂmmﬂwﬂuivﬂ BuusnAazilenna
i FuN9TNEN Lwnuuj o] filaiapadigannudauss
wem%munwmmemmeLumlmmﬂi”mmmw fafhy
napsiagilog’® Py A P YT 1 EBV nnavinLliR
P o o

1. Serological diagnosis bALA N15ATIAUT Ab Fig
viral capsid Ag (VCA) lag/lfinaiia ELISA’

2. Electron microscopy L‘ﬂuma‘mmméﬂ EBV AN
fathetuiafatainldennuazunyliniae

3. Immunohistochemical study (IHC) dlunsdnm
nlilsiuresite EBV fegfluimad vseibaiie ieliinsy
BREELE Y P99n3FATE 133auanslinlEdANg
Paiie EBV wuagluaaangulalnenisld Ab se latent
membrane protein 1 (LMP1)>"

4. Molecular diagnosis L1t

41 EBV genome detection \{lunnmsannans
Wuﬁﬂ‘iﬁ‘u DNA 209138 EBV e polymerase chain
reaction (PCR) LLMQﬁuiumﬁmﬁiau@ﬂﬁu@N@mmnuml,mm
miﬂiwmmwmme EBV (cellular localization) el
s e

4.2 EBV-encoded small RNA (EBER) 1peA3 in
situ hybridization (ISH) \flun1smsain EBERS (EBER1T LWay
EBER 2) luilnaasueaadlaeia 1SH aeiilszlemisa
N19R7991N EBV genome TusreEnsAnEaLaLLAN (latent
infection) Tuifefleuazizaduzse Aililanulageuasds
mma‘mm[ﬁhLmuwmvﬁ@@’ﬁﬁmsﬁm?%@”l,cv’f Tauas
VIAABLA AT (gold standard) T T [ ataees
A3AvLT EBV IuivmvmimmmmmuLLcJa”l,mmmﬂLmueﬂ
saglanunsauaadlsidivl nnnsin e EBY nwulwmadngu
lauieatunsldinafia IHC mallaifasiaallagendn
nIRFIamaLmALla HC? "'

43  NIRTARATIEATeTanlneRE Real Time
PCR (Quantitative analysis of EBV in plasma by real time
PCR method) tlunisasaannifunns DNA 19938 EBV
Tuiaen
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nIRTARTastNsRnie EBV ’luﬁ@f«gﬁuﬁﬁﬂmﬁﬂﬁ
1Al Immunohistochemical study (IHC) wag EBV-encoded
RNAin S|tu hybridization (EBER ISH) Mmiﬂm:r’]‘wumﬂw
AAVIEE EBY §eAd IHC flnnallawilen 40% winths 2
JuanuEinsns9a EBER ISH #Aulageninndn 90%
iesanndnlagaasiinl umor cells wam viral protein il
nucler protein 11 EBNA1 Lﬂuﬁuﬁ?ﬂﬁﬁu membrane
protein ¥ LMP1, LMP2 T luauausninufd11su EBERS
(NG nontranslated RNA) azilifluanuauninlu tumors
cells (W1NN97 1 41U copies/cell)*" wellatiaztaslinng
Eﬁ@fz’fﬂmqwmﬁ%mﬁmmLL;Jué’]gnm”mmnﬁﬁu atindls
fimumaiia IHC fTaqriuligninanimundiulelving
sadarllss@nsnindqelFniadalsadnanuuaiugi
@;ﬁu ufanmﬂ‘ffuﬁiﬂ%’mlumimmﬁgﬂﬂdﬁLﬁmﬁﬁuﬁu
N1TM99RMEAE ISH ?ﬁ'\‘u,ﬂu?u'%wmaummg’mmmiﬁﬂm
axifhuinnsAnsuBeufiannismnsennize EBY aeds
nsmgaadandaamaiia IHC ALUTENAGeLNINTFIW EBER
ISH TnRAngUszae e 3aTmanzanazifiame
fmFnamsaaite EBV linuilszdn

%

ROUAzIEMS

mMaAnE AT maseLienitade (diagnostic
test) mnéﬂqaﬁ'Liﬁﬁm'1ﬁ"m:rﬂu‘[mwaWmmﬁﬁﬁﬁiﬁi‘u
ﬂ’]ﬁ?ﬁm%ulﬁﬂlﬁlwﬁﬂwmwﬂ (nasopharyngeal biopsy)
wazliFunisnsnadiiagaudadniunzifandsinggayn
(nasopharyngeal carcinoma) r%\‘il,l,riiﬂ W.A. 2553 19l .7,
2558 sxeiziaan NI LA AR AU AL WA, 2557
D9 NOENNAN WA, 2559 AnFuawnasaatneg@nsldnig
ANUIUAINGMINTTLsTNNUANdRdIURENwINg (estimated
single proportion )™ Tr&mﬁjﬁﬂmﬁwummmmiqﬁ%@m:
80 SVLAANANLAAALAREUTZREAL 20 LTS WLIATY AL
TedAny o7 0.05 fadh
aunfaad1Realdun Sensitivity

Z: p(1-p)
d’

RUUIUIUNARAIBEING
JANAIUAMINNNSAIAKILEE LMP1 Stain
(IHC) HANlanazANawzlunisuen
o X awa X ovay

Aae nasAndeuselifsdelasesay 80
Weeududs EBER ISH @anadnily Gold
Standard lun1sAnsafsiiazfadltad Aty
NNADH

n=
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Z,,, = natanelalAsnnsgiu e ssiuddAny
NNADA A=0.05 A8 1.96

. 4 e o o
AAuARARAauEanliRaTuld A
Iilufaaay 20
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AIUURINITOATUIUUATUIARIDENIAIU

1.967x0.8(1 - 0.8)
0.2°

n =16197g

n=

ANNMIANUINAL AU ARIBENS = 16 3781 LAY
mm’ﬁﬁﬂmﬁﬂé@qwudﬂumﬁu;:Jﬂwﬁvlé’i“um?mq@é’@u
e EBV linunsin@eiesay 20 Auaunnmedng
fiFsnarneluassiasldsunuiaiuatnatian 16/0.2=80
a‘ﬁmm%ﬁ'@%’ﬂmmmmﬂﬁﬂ 20 912 9auidlu 100 919
MsmzaadianvniEe EBV daematia In Sity Hybridization
(EBER In Situ Hybr|d|zat|on EBERISH stain) Fdunausail

1. vhufenmiuguilenefildsunansaudadn
\lu nasopharyngeal carcinoma (NPC) {6 L Eluu HuLNge)
1szanns 3 lumnsau

2. sidansiwiiie feasuy coated slide (positive
charged slide)

3. #m bar code label aqLLa b

4. ﬁqmimﬁ%\mmmﬁmmuuﬁma‘hﬁmqmﬂiu
alasamaesdiandmlus® (Bench Mark XT Automated
Slide Stainers)

5. 9 reagents %\1‘1/134&1 18Ln RNA positive control
probe (Ventana,cat.No.800-2846), VentanaISH/VIEWBlue
Detection Kit, Ventana ISH Protease 2 Wa¥ ISH Red
counterstain muum‘?:ﬂ\ié'@u

6. ﬁm‘mfﬂuﬂ?mmﬁ’]m%‘uj (Accessory reagents)
16un Reaction Buffer, SSC solution, EZ prep™, LCS 1#
Wenaranisdau

7. [7%\‘1 Protocol #1115un"3gianLLIL Fully automated
stain

8. nnatian (lfanilszane 4.20 ga.)

9. mmiﬂm@@ﬂmmm@\m@meaumiﬂ@u Nty
1‘1’1mm;m:mumﬂmm@@nmnLu@Lﬂ@ (dehydration
procedure) LAz mounting slide ANNANAL

UNLLUR Vgnaiam’m@\uﬂ@ Lﬁl@;ﬁl a8l (patient
specimens) %ﬁﬁmﬁl'ﬂmuaummﬂ (positive specimen
control) sawaejfae ailunsrauANAnNIWNIIRTIAdEs



O msauua
= 849 a v oda a = -
Wi WAL NAUA TN RU NN LT UL AT AU TAS

12159 uazd Counterstain WuAuas auga 1 (nawdng)
=
wazgLin 2 (nwaen)

n13ATae aNNILTe EBV Aqenatlian LMP1

immunohistochemical stain; LMP1 stain (IHC)
1-4. wilaudanisdian EBER stain

5.974 reagents Famun T&un EBV (CSI-4;
Ventana,Cat.No.760-2640), ultraView Universal DAB
Detection Kit (Ventana,Cat.No.760-500)

6-7. \wllawasn adian EBER ISH stain

8. vinnsdian (Mnantszaunne 3 1)

9. uqmvl,@ﬂ@'ﬂﬂ’ﬂ’]ﬂmﬁ"mLN@L@?@Z\?HT’]’]?&I’QN mﬂuu
imLngmzuqumilmm@@ﬂmﬂLumﬂ@ (dehydration
procedure) LAz mounting slide ANNANAL

WHNELUR : nnmiam’muﬁmﬁmﬁﬂfm (patient
specimens) @:ﬁtﬁ@ Lﬁlﬂﬂqugummﬂ (positive specimen
control) $aagjfae L'W"aLﬂumimu@N@mmwmimm@ﬁﬂu

msanuna O
winduidaiane hmaluidin cytoplasm waz

cell membrane 284 maaNzIR Wazdl counterstain Wlu

ﬁﬁ']ﬁumugﬂﬁ 3 (N wane) megﬂﬁ 4 (nMwaan)

anuan1sAsmaderdtadeide EBY Tnenalingny
Tugalnadl (LMP1 stain) waziwaila In Situ Hybridization
(EBER ISH stain) lugftlhasuau 100 saaedlsanenng
1997 Aeilengrzving 16-88 T ihumazne 81 918 uaziwe
WD 19 18 Fausil] w.A. 2553 e .. 2558 frlaeanna

Vl,ﬁi”i?“umi?;ﬁfafiﬂimmiﬁm%mﬁ@Lﬁ'wﬁq‘ﬂwmwn
(nasopharyngeal biopsy) NunN9dan Hematoxylin and
Eosin Wa291iduue Lﬁrwmiwmwﬂ (nasopharyngeal
carcmoma) Lmemumim m'mwl 1) waziilatiinanig
p3adiani 2 melannuBeufianflaeldanmg 2x2
g (mm\iﬁ' 2)

G]’I‘I’N‘VI 1 NAaMSIUARLTUATDY NPC 'Q’]ﬂl,uﬂLﬂ’ﬂﬂﬂ\‘iiWi\iquﬂ"ﬂﬂQNﬂ’lﬂﬂL"l]’li‘].lﬂ’]‘iﬁl‘i’)@ﬂﬂ&l

'J‘L!Q'QEIL‘HE EBV

Funuas NPC

° 2 ay Yo aa o
uaugilanlasumsitaas (578)

1. Keratinizing squamous cell carcinoma

2. Non-keratinizing squamous cell carcinoma
3. Undifferentiated carcinoma

TN

22
47
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A919% 2 malFaufisunamsnsiaganiaseida EBVIneda EBER stain (ISH) wazda LMP1

stain (IHC)
8msnsIasanmenAllA EBER stain (ISH)
o P m
WUNN9RALTS EBV (378) ladnunnsFalaa EBV (318)
4 o = &
ag qg i WLINTAALTER EBV (9181) 78 (TP) 4 (FP) 82
o =
c & c 0 - X
£ =g dwunnsfalme EBV (318) 8 (FN) 10 (TN) 18
m A
C o
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A1nA1397 2 WethdayanidinssiinanisAtusniazliAsinge aeenisnadenitiadeime EBY Aaamatia

BuyTugalaai (LMP1 stain) (6119197 3)

AN5199 3 AN 9 BBIMEaAsIaganIaeidia EBV AdetvnAalla LMP1 stain (IHC)

msiuaas

WA (95%Cl)

AN 11890199 (sensitivity)
ANHNANNIZLRINITAIIA (Specificity)

¥

AMNAINNT0 lN e RanTTRaat nan1madauiluuan

(positive predictive value)

ANNAINNTD UNNINRNENANTTRAE At NaN1INARaULTTuAL

(negative predictive value)

TaNNaNAzATIANLITANAIN1IAGALEHANINAGaLLTLLAN

(post-test likelihood if test positive)

{aNENAZAIIANLITANAININAFDLENNANITNAGDLITT WAL

(post-test likelihood if test negative)
mmgﬂﬁm (accuracy)
AINTYNTBINIIAALTE (prevalence)

90.7% (82.5, 95.9)
71.4% (41.9, 91.6)
95.1% (88.0, 98.7)
55.6% (30.8, 78.5)
95.1% (88.0, 98.7)

44.4% (21.5, 69.2)

88% (80.0, 93.6)
86% (77.6, 92.1)

391508

\asannilaqrinfuneaniuudodnime EBV luanme
AAryamemileinliiialsanziFaasingsayn' 713151
o 2o T -
satuaEnsnazldlunisnsanaaldetegnieauasd
seAninmasiiunumdnArysianisidaseivanveaaslsn
Muiaae An1sAneDadsnimsanida EBV fuuinune
WaNERBAREAAWHNILRTLMELIUIE NN T BN Al
Ly, cal v o
WlAdnnUszasAinesiaan1suasnangalunismsanm

P4
=

B0 lunnsdneafatiflunisuBaufeunisnsmaniae
v aca U v a a = a o ada
EBV sineiRanstianmemaiinanyiugalnaiiiuianaaey
NIRIFIUIALTHIANG NANNIANHINLFINTAIIAUILTD
Y  aa s = X 4 o a a P =
EBV sngdanistianmuiiaitiasaeimnaiindnylugalnni
FA1A K19 LAZANAINANNIZIBINIIATIAWINTL 90.7%
LA 71.4% BNNAIAL ATAINNAINITO INITNRILRANT
a d” % [ o d‘ d”
AAriatnNan1InagaLLluulInvzalan g NasAIIanLLTEe
PRININARALANNANINARAULTIULIN NAWNAL 95.1%
ANAHANNNTD LNNINNUNENANIRAT B AN AN INAZDL
Wiau AN 55.6% tusmnnatalanianaznsany

FANAINIINARAUELANINAGDLLTIUAL WinfU 44.4%
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ANAINNYNAB9TBINITATIANNTBAEMATAT 88%
= = aad Y % & % A
Fanunefadsdansauenlagnaasislugilaandingg
Anmauazlidnisfiaie EBV 4R dmiuainugnaes
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n9AnEIASaRlFINARaatNeiauNA 100 18 ldwunIg
a X o = o 6 v = ] d'
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A% LMP1 stain (IHC) #13n9al9inannsmsanisamisaniely
3 dilug Fuvusie test wintu 550 unilaisuiumaiia
EBER ISH TfANsiuyusia test winriy 2,000 U

GEM
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n17RFIANNie EBV Tpedgnisdanduiilaitianas
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