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Meta-analysis: Epstein-Barr Virus genes - EBNAS, LMPS, and
EBERS one of the major causes of nasopharyngeal cancer
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DOI:10.46223/HCMCOUJS. Ung thu vom hong (UTVH) 14 loai ung thu rit phd bién tai
tech.vi.14.1.437.2019 Viét Nam. Sy xam nhiém Epstein-Barr Virus (EBV) da dugc

ching minh 13 mot nguyén nhan chinh din dén su hinh thanh khéi
u vom hong. Tuy nhién, tai Viét Nam, cac cong trinh nghién cuu,
dic biét lién quan dén tinh chat phan tir cia EBV van con rat nhiéu
han ché. Trong nghién clru nay, co s¢ dir liéu khoa hoc dugc khai
thac, xdy dung nham xay dung co s& khoa hoc vé tinh chéat phan
ttr ciia EBV 1am nén tang cho cac nghién ctru sau ndy. Nghién ctru
nay duoc thyc hién nhim tip trung vao phan tich 3 nhom gen
chinh cia EBV bang phuong phép phan tich tong hop. Két qua
Ngay nhan: 15/08/2019 cho thiy céc nghién ctru trén thé giéi chii yéu tip trung & cac gen
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Duyét dang: 17/09/2019 hién cac gen EBNA-1 LMP-1va EBER lan lwot 12 92.12%; 78.93%
va 88.12%. Ngoai ra, md hinh phan tich ngau nhién dugc ap dung
dé phan tich chi s nguy co (RR) va ty suat chénh (OR) voi két
qua lan luot 1a: EBNA-I RR=20.10; OR= 332.75; LMP-I
RR=3.63; OR=17.9 va EBER RR=5.4; OR=46.11. Két qua phan
tich ciing khang dinh rang: sy hién dién cic gen ctia EBV c6 mbi
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ABSTRACT

Nasopharyngeal cancer is the most common cancer of head
and neck cancer in Vietnam. The infection of Epstein-Barr Virus
(EBV) has been reported to be the cause of nasopharyngeal
tumorigenesis. In Vietnam, the studies relevant to EBV, especially
the molecular of EBV, are still limited. In the current study, the
databases were systematically analyzed to establish the scientific
basis for the molecular of EBV which could be applied in further
studies. This study was focused on the analysis of three families
of EBV genes, included EBNAs, LMPs and EBER based on a
meta-analysis. As the result, most studies were focused on the
detection of EBNA-1, LMP-1 and EBER. The frequencies of
EBNA-1, LMP-1 and EBER were 92.12%; 78.93% and 88.12%,
respectively. Moreover, a random effect model was applied to
calculate the OR and RR: EBNA-I1: RR=20.10; OR= 332.75;
LMP-1: RR=3.63; OR=17.9 and EBER: RR=54; OR=46.11.
Those results indicated that the presence of EBV genes was
significantly —associated with nasopharyngeal carcinoma.
According to the method, PCR was the common method used for
the detection of the EBV genes’ presence. Moreover, the
nasopharyngeal biopsy was the main source of samples enrolled
in nasopharyngeal cancer studied. In summary, we successfully
conducted the molecular database about the presence of EBV

: . genes, included the frequency, OR and RR value to be the
Epstein-Barr virus, meta- . .
analysis, nasopharyngeal scientific database for further studies relevant to nasopharyngeal
carcinoma, Vietnam cancer in the Vietnamese population.

Keywords:

1. Giéi thiéu

Ung thu vom hong (UTVH) 1 loai ung thu phd bién nhat trén thé gidi ¢ ving dau va
¢d (Chan, Bray, & McCarron, 2005). Theo nghién ctru cua Salehiniya, Mohammadian,
Mohammadian-Hafshejani, va Mahdavifar (2018), bénh UTVH c6 su phan hoa vé dia Iy rat rd
rét voi 81% ca phan bd & khu vue chau A, 9% tap trung & chau Phi va 10% con lai phan b rai
rac khip noi trén thé gigi. Ngoai ra, ty 16 méc bénh UTVH cta nam gidi cao gip 2-3 14n so véi
nir giéi. Viét Nam tuy 1a nude cé ty 1é mac bénh UTVH thap nhat nhung ty 1¢ tir vong ctia ngudi
bénh UTVH lai rat cao, Viét Nam xép thir 6 trén toan thé gidi vé ty 1 mac bénh UTVH véi chi
s6 ASR 14 5.7 va ty 1é tir vong 1a 3.9 (Global cancer observatory: http:/gco.iarc.fr/).

Ba nguyén nhan chinh dan dén sy hinh thanh ctia bénh UTVH: (1) Yéu t6 moi trudng:
Nhu da duoc dé cap ¢ trén, bénh UTVH c6 tinh dic trung theo khu vyc dia li va dic biét khu
vuc chau A 13 noi 6 ty 1¢ mac bénh UTVH cao nhat. Pang chil y hon cc nghién ctru gan day
dua ra bang chung rd rét vé thoi quen dn udng cia ngudi dan trong khu vuc chau A 1a mot trong
nhiing nguyén nhan hang dau lam ting nguy co mac bénh UTVH. (2) Yéu t6 di truyén: Nhimng
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nghién ctru cia Chen va Huang (1997); Chang va Adami (2006); Ekburanawat va cong su
(2010) d3 chi ra ring nhitng nguoi trong mot gia dinh c6 nguoi timg mac bénh UTVH s& ¢
nguy co mic bénh UTVH cao hon gép 4-10 lan. (3) Epstein-Barr Virus (EBV): Vao nim 1966,
nghién ctru cua Old, Boyse, va Oettgen trén nhitng mau huyét thanh ctia nguoi bénh cé su hién
hién EBV tir d6 dua ra gia thuyét dau tién vé méi lién hé gitta EBV va bénh UTVH. Cac nghién
clru ciia Stevens va cong su (2006); Cho (2007) va Frappier (2013) cho thay phat hién sy hién
dién ctia EBV 1a mot trong nhitng ddu chimg sinh hoc (biomarker) tim ning dé hd tro tién lugng
va chan dodn sém bénh UTVH.

Epstein-Barr Virus (EBV), hay con goi 1a human herpesvirus 4, dugc phat hién lan dau
vao nam 1964 bodi Epstein va cong su. EBV thugc ho Herpesviridae, phan ho
Gammaherpesvirinae, chi Lymphocryptovirus, loai Human Herpes virus 4 (HHV4) (Wang,
Rivailler, Rao, & Cho, 2001). B6 gen cia EBV ¢6 cdu trac 1a DNA soi d6i dai khoang 184kps
ma hoa cho hon 85 gen trong d6 c6 ba ho gen dong vai tro quan trong: EBNAs (EBV nuclear
antigens), LMPs (Latent membrane proteins) va EBERs (Non-coding nuclear RNAs) (Kieff &
Rickinson, 2001). Chirc ning chinh cta cic gen trong 3 ho gen duoc dé cap: EBNA-1 c6 chirc
nang sao chep b genome cua EBV, phan chia eplsome cua virus trong nguyeén phan, gép phan
tao nén sy bat tir cia té bao; EBNA-2 dong vai tro 13 yéu t6 kich hoat dong phlen mi gitp biéu
hién vuot mirc cac gen ciia virus va té bao, gop phan tao nén sy bat tir ciia té bao; LMP-1 gia
dang tin hi€éu cia CD40 ligand, ting mirc do biéu hién cua bcl-2 va a20, gop phé‘m tao nén su
bat ciia tir té bao; LMP-2 dwa EBV vio trang thai tiém tan, déng vai trd 1a mot gen oncogen
trong hoi chimg Hodgkin va UTVH [8]. EBERs bao gom EBERI1 va EBER2, 1a mot trong
nhiing loai RNA khong ma hoa xuat hién trong giai doan tiém tan ctia EBV (Kieff & Rickinson,
2001).

Tai Vi¢t Nam, cac cong trinh nghién ctru, dac biét lién quan dén tinh chét phan tir cta
EBYV van con rat nhiéu han ché. Do d6, muyc ti€u cua bai bado nay nham hudng téi xay dung co
so dir liéu khoa hoc vé tinh chat phan tor cia EBV thong qua vi¢c phan tich tong hop dua trén
cac cong trinh nghién ctru trén thé gidi.

2. Vit liéu va phuong phap

2.1. Thu thdp dii liéu

Tién hanh khai thac dir liéu trén ngan hang dir liéu NCBI bang cach sir dung mot s tir
khoa nhu: Nasopharyngeal carcinoma, nasopharyngeal cancer, Epstein-Barr Virus, EBNA-1,
EBNA-2, LMP-1, LMP-2, EBERs, PCR, gene expression, real-time PCR.

Tim kiém thu thap thong tin vé ung thu, ung thu vom hong, tinh hinh nghién ciru UTVH
trén thé gidi va tai Viét Nam. Cac dir liéu sau khi dugc thu thap s& dugc tién hanh phan tich
téng hop meta-analysis nham so sanh, kiém tra, sang loc cac yéu té anh hudng dén sy khac biét
giita cac két qua nhu: loai mau, phuong phéap str dung, dén toc, ...

2.2. Phan tich téng hop

Céc bai bao sau khi dugc thu thap s& duoc tién hanh phén tich tong hop thong qua phan
mém MedCal nham phan tich cic chi sd: ty 1é mac bénh (Propotion), chi s6 nguy co twong doi
(Relative risk-RR) va ty suat chénh (Odd ratio-OR).
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3. Két qua va bién luin

Két qua tim kiém va phan tich chon loc bai bdo

Téng s céng bo khoa hoc thu thip trén S céng b khoa hoc bi logi bo
co s& div lidn true tuyen (NCBI) ‘ Khong phan bénh UTVH (N = 15)
(N ="73) Khong thue hicn trén DN A/RMNA (N=1)

¥

Sé cing bd khoa hoc bi loai ba
% oo z ) Khong thue hicén trén:
Tong s0 cong bo khoa hoc dugce sang loc

Tz M =7
(N = 49) ! -EBNA-{ (N=306)
-EBNA-2 (N=3T})

-LMP-J (N=23)

-LMIP-2 (=44
-EBER {(N=40)

Tang sb cing bé khoa hoc thich hop: Sé cing bi khoa hoc bi loai ba
HABNA-L N = 13) Khang co case control
FBNA-2 (N=12) -EBNA-1 (N= 6)
LA -1 (N=26) ‘ -fBNA-2 (N=11}
AL AP -2 (N=3) -LAP-1 (MN=1T)
FBER (N=9) -LMP-2 (N=3)

l ~FERER (N=3)

Ting si cdng bd khoa hoc thich hgp
dwore nhiin vao phiin tich téing hop:
-EBNA-I(N=T)

~EBNA-2 (N=1})
-LAEP- T (N=4)
~LMIP-2 (N=2)
-EBER (N=6)

Hinh 1.

Trong s6 tong 19 bai dugc chon loc vao bo dir liéu nghién ciru téng hop trong d6 ¢
nghién ctru vé cac gen muc tiéu EBNA-1, EBNA-2, LMP-1, LMP-2 va EBER lan luot1a 7, 1, 9,
2 va 6 bai (Hinh 1). Phuong phap duoc st dung chii yéu trong cac nghién ctru nay 1a PCR
(11/19) con lai 1a cac phuong phap RT PCR (3/19), real time PCR (1/19) va ISH (4/19); dang
chu y hon d6i voi gen EBER phuong phap sir dung chu yéu 1a phuong phap ISH con cac phuong
phap PCR hay RT-PCR rét it. Cac nghién ctru dugc thuc hién chi yéu trén nhimg nguoi bénh
& cac quoc gia thude chau A nhu: Trung Qudc, Dai Loan, Ma Lai (14/19). Cac nguén mau dugc
st dung trong cac nghién ctru ciing rat da dang: sinh thiét (8/19), dich phét (3/19), mau mau
(3/19) va mé dac parafirm (6/19) (Bang 1).
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Hién nay, cac nghién ctu chan doan bénh UTVH duya trén phat hién sy hién dién cua
EBV chu yéu duoc thuc hién trén cac ho gen EBNA, LMP va EBER tuy nhién theo phén tich
thong ké cho thay: (1) da s6 cac nghién ctru tip trung & gen EBNA-1, LMP-1 va EBER; (2) cac
nghién ctru co thyuc hién case control ciing rat it trén cac gen EBNA-2 va LMP-2 va cubi cing
(3) chua c6 nghién ctru nao thuc hién phat hién sy hién dién cua EBV dua trén da gen (phat
hién sy hién dién cua it nhat mot gen trong 3 ho gen EBNA, LMP va EBER). Cac loai mau dugc
thyc hién trong cac nghién ciru rat da dang; hién nay viéc thuc hién cac phuong phap chan doan
thong qua phwong phap khong xam lan (sir dung cac loai mau dich phét, cac té bao tu do luu
hanh trong méau) dan tré nén pho bién boi d6 nhay va do chinh xac tuong dwong véi loai mau
xam 1an (mo, sinh thiét) tuy nhén cac nghién ctru sir dung loai mau khong xam lan trén bénh
UTVH rét it va ddc biét tai Viét Nam hién chua co nghién ctru nao thyc hi¢én trén mau dich
phét. Bénh UTVH c6 tinh dac trung theo vi tri dia Iy va dan tdc dac biét hon la tap trung chu
yéu & chiu A, tuy nhién cac nghién ctru vé bénh UTVH & Viét Nam néi chung va mién Nam
Viét Nam chua duoc quan tdim ma ty I¢ méc bénh va tir vong cua bénh UTVH tai Vi¢t Nam
dang xép thir 6 trén toan thé giéi. Vay nén, viéc phat trién mot phuong phap nhim tién luong
va chan doan sém bénh UTVH trén cong dong nguoi Viét Nam 1a viée cap thiét.
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Phan tich téng hop cdc chi sé ty 1é mdc bénh, chi s6 nguy co va ty sudt chénh

Céc nghién ciru khoa hoc sau khi duoc thong ké s& duoc tién hanh phén tich cac chi sb
ty 18 phat hién (Propotion), nguy co tuong ddi (Relative risk) va ty suit chénh (Odds ratio) bang
mo hinh phan tich anh huéng bién thién (Random effect model) (Bang 2).

Két qua phan tich ghi nhan dwoc:

- Dai v6i gen EBNA-I: tan s6 phat hién EBV trong cic mau bénh pham dao dong tir
68.96%-100% va c6 trong s6 trung binh 13

92.12% véi p<0.0001 va 95%CI= 74.72-91.89; chi sé nguy co twong d6i dao dong tir
2.98-116.2 va c6 trong sb trung binh 1a 20.10 véi p<0.0001 va 95%CI= 77.23-92.49; ty suat
chénh dao dong tir 7.40-4059 va co trong s6 trung binh 1a 332.75 véi p<0.0001 va 95%Cl=
62.05-89.12.

- Déi véi gen LMP-1: tan s6 phat hién EBV trong cic mau bénh pham dao dong tur
40.83%-100% va c6 trong so trung binh la 78.93% voi p<0.0001 va 95%CI=.85-96.41; chi o
nguy co tuong doi dao dong tir 0.81-35.96 va c6 trong so trung binh 1a 3.63 v6i p<0.0001 va
95%CI= 95-74-97-65; ty suat chénh dao dong tir 0.69-120 va c6 trong so trung binh 1a 17.9 véi
p<0.0001 va 95%CI1=86.12-93.91;

- Dai v6i gen EBER: tan s6 phat hién EBV trong cac mau bénh pham dao dong tir
55.76%-100% va c6 trong s6 trung binh 1a 88.12% voi p<0.0001 va 95%CI= 91.01-96.45; chi
sd nguy co twong dbi dao dong tir 1.75-121.13 va ¢6 trong s6 trung binh 13 5.4 v6i p<0.0001 va
95%CI=67.94-90.99; ty suat chénh dao dong tir 2.70-5190.6 va cé trong s6 trung binh 14 46.11
v6i p<0.0001 va 95%CI= 67.38-90.88.

Dua vao sd liéu thong ké cho thiy ty 18 phat hién EBV khi st dung gen EBNA-I
(92.12%) 1a cao nhét va gen LMP-1 (78.93%) su khac biét nay duoc giai thich thong qua chirc
ning va hoat dong cua timg loai gen cu thé, EBNA-1 1a gen ludn xuét hién trong cac qua trinh
hoat dong ctia EBV trong khi LMP-1 chi dugc kich hoat trong qua trinh bién doi té bao B va
qué trinh di cur xAm 1an cua té bao. Ngoai ra viéc cac nghién ciru thuc hién trén cac ngudn mau
va phuong phap khac nhau ciing dem dén sy khac biét vé tan s6 phat hién. Chi s6 nguy co twong
dbi va ty sudt chénh ciing c6 su khac biét giita cac loai gen khac nhau. Do d6 khao sat sy co
mit ciia EBV bang cach sir dung da gen sé& gitip ting d6 nhay va do chinh xac cho qua trinh
chuén doan va tién lugng bénh.
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4. Két luan

Két qua phan tich thong ké chi ra rang: (1) vé mit phuong phap: PCR 1a phuong phap
duoc st dung chi yéu trong cac nghién ctru trén thé gidi; (2) vé loai mau str dung: loai mau mé
sinh thiét 1a loai miu dugc st dung nhiéu nhat trong cac nghién ctru vé ung thu; (3) vé yéu td
nhiém EBV: cac nghién ciru cho thay c6 sy lién quan chit ché giita yéu to nhiém EBV va ung
thu vom hong thong qua 3 ho gen EBNAs, LMPs va EBERs véi tan sd phat hién 1én dén 92.12%
v6i p<0.0001; I’=85.86% va 95%CI=74.72=91.90; chi s6 nguy co RR= 20.10 véi p<0.0001;
’=86.92% va 95% CI=77.23-92.49; ty suat chénh OR= 332.75 véi p<0.0001; 1>=79.68%;
95%CI= 62.05-89.12. Tir cac thong ké trén co thé két luan rang, yéu té nhiém EBV la mot trong
nhitng ddu chimg sinh hoc tiém ning dé tién lugng va chan doan sém bénh UTVH. Céc dit liu
ndy lam nén tang cho cic nghién ctru thuc nghiém trén chinh mau UVTH thu nhan tir ngudi
Viét Nam nham hudng toi xay dung ddu ching sinh hoc dic trung dua trén yéu t6 nhiém tmg
dung trong chan doan sém UTVH & nguoi Viét Nam.
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