NGHIEN CUU KHOA HOC

DANH GIA PHUGNG PHAP DO TAI LUONG HBV DNA
TREN HE THONG COBAS 6800

Truong Thi Thao', Lé Nguyén Minh Hoa? Nguyén Thi Thanh Hai'**

Muc tiéu: Xac nhan phuong phap xét nghiém do tai lugng HBV-DNA dugc phan tich trén hé thng tu
dong COBAS 6800 va danh gia do twong dong véi hé théng tir dong CAP/CTM 48.

Péi twong va phirong phdp: Thuc nghiém tng dung theo hudng dan CLSI MMO06-A2. St dung mau
chung duong xac nhan do dung, do tai lap va do tuyén tinh cua hé théng COBAS 6800, va mau bénh nhan
dé danh gia do trong dong hé thong COBAS 6800 va hé théng CAP/CTM 48.

Két qua: D6 tai lap, do dung va do tuyén tinh cia COBAS 6800 dugc xac nhan theo khuyén cao cia
nha san xudt, do tuyén tinh dugc xac nhan trong pham vi néng d6 duogc tht nghiém 2,34 - 6,17 log1 01U/
mL (r2 = 0,997). Két qua dinh lugng HBV-DNA trén hé thong COBAS 6800 twong dong (chénh léch -0,05
log10IU/mL) va c6 do tuong quan tbt (r2 = 0,98) v6i hé thong CAP/CTM 48.

Két ludn: o tai luong HBV DNA trén hé thong COBAS 6800 c6 d6 chinh xéac cao va twong dong véi
két qua cua hé thong CAP/CTM 48, ¢6 thé str dung trén 1am sang voi d tin cdy cao..

Tur khéa: HBV-DNA, do tai lugng, hé théng COBAS 6800.

DAT VAN DE

Do tai lugng virus viém gan B (HBV-DNA) duogc
thuc hién thudng quy tai cac phong xét nghiém chan
doan 1am sang tai Viét Nam. Két qua do tai lugng
virus két hop vdi cac dau hiéu huyét thanh va sinh
hoéa la mét phﬁn thiét yéu cla quyét dinh diéu tri,
danh gi phan tmg cua virus d6i voi liéu phap khang
virus va theo ddi tién trién ciia bénh’. Két qua ly
tuong cua liéu phap diéu tri viém gan B 1a duy tri tai
luong virus khong phat hién duoc bang phuong phap
phan tir c6 do nhay < 15 IU/mL?. Cac xét nghiém
realtime PCR dé khuéch dai acid nucleic dugc coi
1a tiéu chuan vang dé do tai lugng virus do co do
nhay cao, do chinh xac dugc cai thién va pham vi
do rong. Vao thang 6 nam 2015, Roche Diagnostic
Ltd di phat trién hé théng COBAS 6800 duoc FDA
chap nhan va gin nhan CE-IVD. Hé théng nay cung
cAp mot tién trinh 1am viéc tw dong hoan toan mot
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budc duy nhit bao gdm tir tich chiét DNA, phan ting
PCR va tinh toan két qua dinh lwong HBV-DNA dya
trén nguyén tic real-time PCR v6i mau do TagMan.
Tai Viét Nam ciing nhu hau hét cac qudc gia khac,
viéc x4c nhan/danh gia thiét bi chan doan 13 bit bude
trude khi dua vao st dung trong 1am sang, ddm bao
dap tng cac tiéu chuén chat luong ciia phong xét
nghiém. Hién tai, co rat it cong bd vé hiéu suit caa
hé thong COBAS 6800*7 khién viéc danh gi4 thiét bi
trd nén kho khan. Ngoai viéc chiing minh tinh phu
hop voi myc dich st dung, thong tin vé hiéu suit caa
thiét bi 1a rit can thiét dé huéng din cac bac si trong
viéc giai thich két qua do tai luong va quan Iy bénh
nhan. Nghién ctru nay dugc thyc hién nhim x4c nhan
cac dic diém hiéu suat ctia xét nghiém do tai luong
HBV-DNA duogc phan tich trén mady COBAS 6800
va danh gia do tuong dong voi hé thong COBAS®
AmpliPrep/COBAS® TagMan® 48 (CAP/CTM 48),
1a hé thong ty dong gém 2 budc tach chiét DNA va
thuc hién phan tng PCR riéng biét, da duogc st dung
rong rai voi do chinh xac cao®’, tir do, lam can cir
danh gia tiém ning Gng dung trén 14m sang cua hé
thdng may méi nay..

DOI TUONG VA PHUONG PHAP
Poi twrgng, vat liéu nghién ciru

Cht liéu nghién ciru: Mau chuan 1a chimg duong
COBAS® HBV Control Kit gdm HBV H(+)C (5,57 -
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6,87 log10 IU/mL) va HBV L(+)C (1,63 - 2,93 log10
IU/mL) con han sir dung, bio quan ding huéng dan
ctia nha san xuat. Huyét tuong thu thap tir cac miu
mau chdng déng EDTA sau khi d& dugc phan tich tai
phong xét nghiém.

Thiét bi va héa chat sir dung: Hé théng may
COBAS 6800 va by kit COBAS® HBV cung cac vat
tu di kém may.

Hé thong may COBAS® AmpliPrep/COBAS®
TaqMan® 48 (CAP/CTM 48) cing b kit hoa chat
COBAS® AmpliPrep/COBAS® TagMan® HBV
Test, v2.0 va cac vat tu di kém may.

Pia diém va thoi gian: Khoa Vi sinh - Sinh hoc
phan tr Bénh vién Bénh Nhiét déi Trung wong tur
thang 6/2023 dén thang 6/2024.

Phwong phap

Nghién cvu thuc nghiém trong phong xét nghiém:
Thuyc hién theo huéng dan cia MMO06-A2 CLSI.

Xdc nhdn dé ding, dé tai lap: St dung mau chuin
HBV H(+)C va HBV L(+)C, phan tich mdi mau 1
lan/ngay trong 20 ngay trén may COBAS 6800. Tinh
gia tri trung binh, SD, bias ciia phong xét nghiém. So
sanh v6i SD ctia nha san xuét va giéi han bias cho
phép dé danh gia d6 dung va do tai lap.

Xac nhdn do tuyén tinh

Str dung mau chimg duwong HBV H(+)C va HBV
L(+)C da biét ndng d6 va chudn bi mau nhu sau:

- Mau 1: HBV L(+)C ¢6 ndng d6 ~ 2,28log10 TU/mL.

-Mu 5: HBV H(+)C c6 ndng d6 ~ 6,22log10 TU/mL.

Thuyc hién 3 budc pha loang mau HBV H(+)C véi
PBS 1x:

-M&u 4: Phaloang méau 5 101an (~5,22log10 TU/mL).

- Mau 3: Pha lodng mau 5 100 1an (~4,22logl0
TU/mL).

- MAu 2: Pha lodng mau 5 1000 Ian (~3,22log10
TU/mL).

Phén tich m&i ndng d6 13p lai 3 1an trén hé théng
COBAS 6800 va tinh két qua trung binh. Biéu dién
két qua trung binh do dwoc ciia mdi mic ndng do
trén d0 thi va tinh hé sb tuong quan, so sanh do chéch
timg diém voi gia tri mong doi. Khoang tuyén tinh

duoc duge xac nhan khi hé sd tuong quan r2 > 0,95,
d6 chéch timg diém nam trong khoang gia tri cho
phép +0,5log10 IU/mL1 6.

X nhén dé twong dong voi hé thong CAP/CTM 48:

St dung mau huyét twong chdng dong bang
EDTA lay tir bénh nhin nhiém HBV. Téng cong co
20 mau huyét twong (2 mau khong phat hién HBV
DNA, 2 miu duéi ngudng phat hién va 16 miu nim
trong khoang tuyén tinh) dwoc phan tich trén ca hai
hé thong. Thyuc hién phan tich hdi quy Deming va
biéu d6 Bland-Altman dé danh gia méi trong quan.
Do twong déng dugc xac nhan khi do 1éch giita 2 hé
thong nam trong pham vi cho phép +0,5logl0 TU/
mL"®.

Nguyén ly va quy trinh thuc hi¢n xét nghiém do tai
lwong HBV-DNA

Nguyén 1y: Ca hai hé théng COBAS 6800 va CAP/
CTM 48 déu dua trén nguyén tic ky thuat Real-time
PCR khuéch dai chon loc doan DNA dich trong mau
bénh pham nho cip moi va doan dd TagMan gin dic
hiéu véi ving bao ton cao cua HBV. Kiém soat chit
luong phan tng PCR nho tin hiéu khuéch dai doan
DNA-QS c¢6 ban chat 1a chimg noi tai chuan do nha
san xudt cung cip duoc thém vao mdi mau phan tmg.

Quy trinh xét nghiém: Miu huyét trong chong
déng EDTA duge st dung dé tach chiét DNA chuin
bi cho phan g PCR theo huéng dan cua nha san
xuét. Phan ung PCR dugc thuc hién déng thoi trén
mau bénh nhan, ching am va 2 ching duong (cao,
thap). S6 lwong ban copy cia HBV DNA duoc tinh
toan dwa vao Ct vuot ngudng nén va dudng cong
chudn duoc thiét 14p boi nha san xuat theo timg 16 hoa
chat. Két qua dinh luong sé& chi dugc tinh toan khi ¢6
tin hiéu cua chung ndi tai chuén DNA-QS ctia mdi
mAau phan tmg, dong thoi mau chimg 4m va ching
dwong mdi mé chay cho két qua phu hop.

Pao dirc nghién ctru: Nghién ctru tudn thu moi
quy dinh vé& dao duc trong nghién ctru y sinh, chi
sit dung mau bénh phim c6 sin danh gid hiéu ning
ky thuat trong phong xét nghi¢m. Moi thong tin cia
bénh nhén déu duogc giit bi mét tuyét dbi.
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KET QUA

Xic nhan d ding, d9 tai Lip hé théng COBAS 6800

Bang 1. So sanh dd tai I&p wdc tinh véi cong bb clia nha san xuét

(Bon vi: log10 1U/mL)
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AML’I’c A Mean 1N Mean’ D, D, DAén’h. gjé | Bias| Bias ’cho Dé:nh'gié
nong d6 | mong doi quan sat S nhasanmdEt - qo tai lap phép dé dung

H(+)C 6,22 20 6,18 0,04 0,06 bat 0,04 0,5 bat

L(+)C 2.28 20 2,31 0,09 0,09 Dat 0,03 0,5 Dat

Nhdn xét: Két qua thu duoc cho thay do léch giita gid tri quan sat va gia tri mong doi cua hai muc néng
d6 déu nam trong khoang chénh 1éch cho phép. SD phong xét nghiém ¢ hai mirc ndng d6 déu thip hon hoic
bang gi tri SD ctia nha san xuit. Do dang va do tai lap cua xét nghiém HBV trén COBAS 6800 duoc xac
nhan phit hop véi cong bd ciia nha san xuat.

Xac nhin dj tuyén tinh
Bang 2. Két qua danh gia khoang tuyén tinh cla ky thuat dinh lwgng HBV DNA trén hé théng COBAS 6800

(Bon vi: log10 1U/mL)
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Mau 2 3,08 3,22 0,14 0,5 Dat
Mau 3 4,07 4,22 0,15 0,5 Dat
Mau 4 5,15 5,22 0,07 0,5 Dat
Mau 5 6,17 6,22 0,05 0,5 Dat
y = 0,985x - 0,008
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Hinh 1. Biéu dd danh gia khoang tuyén tinh cla k¥ thuat dinh lwong HBV DNA trén may COBAS 6800

Nhdn xét: Hé s6 twong quan r = 0,998 (r2 = 0,997) niam trong khoang tir 0,995 dén 1, vi vy c6 su twong
quan tuyén tinh rat chat gitra gia tri do dwoc va gia tri mong doi cia mau. Biéu dd cho thdy duong biéu dién
su tuyén tinh cua xét nghiém do tai lwong HBV DNA trén may COBAS 6800 1a mot dudng thing co phuong
trinh y = 0,985x - 0,008. P9 tuyén tinh dugc xac nhan trong pham vi ndng do thir nghiém (2,34 - 6,17 log10

IU/mL).
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Xac nhin d9 twong dong véi hé thong xét nghiém CAP/CTM 48
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y=1,04x - 0,23
2 = 0,98 ~
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Hinh 2. Hdi quy Deming ctia HBV DNA phan tich trén

COBAS 6800 so v&i CAP/CTM 48, mau huyét twong

chéng déng bang EDTA

Bland-Altman Plot
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Hinh 3. Biéu db Bland Altman danh gia sw khac biét

gitra do tai lwvgng HBV DNA trén may COBAS 6800 va
CAP/CTM 48

Nhdén xét: Biéu d6 cho thdy cac két qua do tai luong HBV DNA phén bd trong khoang gi tri tir 1 - 9

log10IU/mL c6 r = 0,98. Didu nay cho thdy sy trong quan chit ch& gitra hai hé thong may.

Chung t6i di phan tich 20 mau huyét twong cta
bénh nhan nhiém HBV trén ca hai hé thong may. Két
qua dugc phan thanh ba loai: “Khong phat hi¢n HBV
DNA”, “< LLOQ”, “Nong d6 nam trong khoang
tuyén tinh cua xét nghiém”. Bén mau huyét trong co
két qua “Khong phat hién HBV DNA” va “<LLOQ”
déu co su dong nhét giita hai hé thong. Mot miu
huyét twong ¢6 tai lugng virus 1a 1,16 logl10 TU/mL
trén COBAS 6800, v&i lugng virus trong mau c6 thé
phat hién dugc nhung khong thé dinh lwong chinh
xac bang CAP/CTM 48 (v6i LLOQ 1a 1,3 log10 TU/
mL). Hé s tuong quan r2 1 0,98 va dudng hoi quy
Deming cho thiy méi trong quan tét (Hinh 2). Phan
tich Bland-Altman cho thiy sy dong thudn gitra hai
hé thdng. Tuy nhién két qua thu duoc tir hé théng
COBAS 6800 thap hon v&i chénh léch ndng d6 trung
binh 1a -0,05 log10 [U/mL.

BAN LUAN

Trudc khi trién khai mot phuong phap phan tir dinh
luwong mai hodc cai tién, cac dic tinh hiéu suét cia nd
trong céc diéu kién phong xét nghiém phai dugc danh
gia. Chiing t6i d4 ap dung huéng din MMO06-A2 ciia
CLSI d thyc hién xac nhan phuong phap do tai lugng
HBV DNA trén hé thdng may COBAS 6800. Két qua

danh gia do ding, do tai lap cia may COBAS 6800
duogc xac nhan va pht hop véi cong bd ciia nha san
xudt. Trong thuc nghiém danh gia khoang tuyén tinh,
chung t6i str dung mau ching duong HBV H(+)C va
HBV L(+)C lam vat liéu nghién ciru vi mau c6 do
tinh khiét cao va d6 6n dinh tét. Két qua cho thiy
d6 thi tuyén tinh ciia phuong phap dinh luong HBV
DNA c¢6 dang duong thing di qua cac diém. Do doc
ctia do thi bang 0,985 va giao diém bang -0,008 voi
hé s6 twong quan r = 0,998.

Theo huéng dan ciia MMO06-A2, khong thé danh
gia do dung cua phuong phap phan tir dinh lugng
ma khong c6 phuong phap tham chiéu qudc té hay
vét lidu tham chiéu duoc chép nhéan. Trong nhitng
trudng hop nay, d6 bién thién trong phép do giita hai
phuong phap duoc coi 1a sy khac biét chir khong phai
dd chéch trong dinh lugng. Viéc danh gia sy phu hop
vé mit dinh luong giita cac phép do dy kién va phép
do quan sat van phai dugc danh gia mic du khong c6
vt liéu hay phuong phéap tham chiéu®. Tai Viét Nam,
hién chua c6 phuong phap tham chiéu dé thuc hién
danh gia trong linh vyc sinh hoc phén tr va viéc st
dung vat liéu tham chiéu kho c6 thé dugc trién khai.
Vi vay trong truong hop nay, chung t6i sit dung mau
bénh nhan dé xac dinh sy dong thuin va khac biét
giita hé thong dinh lugng méi 1a COBAS 6800 va
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hé théng hién tai a CAP/CTM 48. Ca hai hé théng
may trén déu duoc Roche Diagnostic nghién ciru va
dua vao st dung voi myc dich chan doan 1am sang,
trong d6, hé théng CAP/CTM 48 da duoc sir dung
rong rdi trong chan doan IVD véi do chinh x4c cao™
nén duoc sir dung 1am phuong phéap tham chiéu trong
nghién curu nay.

Két qua so sanh giita hai hé thing COBAS 6800
va CAP/CTM 48 cho thiy c6 d6 twong dong cao.
Hé théng COBAS 6800 cho két qua thip hon véi
chénh 1éch ndng d6 trung binh 1a -0,05 log10 IU/
mL. Sy khéc biét gitra hai hé théng may nay nim
trong khoang chép nhan cho phép +0,5 log10 TU/mL
va nho hon ndng d6 thay doi quyét dinh 1am sang.
Thuec té trén 1am sang, do tai lugng virus 1a mét trong
nhiing théng sb quan trong trong quyét dinh diéu tri
cho bénh nhan viém gan B man tinh, nhitng thay d6i
vé ndng d6 HBV DNA dé dy doan dap g virus sém
hodc su phat trién ciia cac chung khang thude thudng
dwa trén sy thay ddi vé tai lwong virus trong khoang
1 log10 IU/mL'. Két qua nay ciing twong ty nhu cac
bao céo ctia Roche va cac phong xét nghiém khac*’.
Méi twong quan cao giita cac két qua dinh luong
trong cac ky thuat PCR 1a diéu can thiét khi phong
xét nghiém dang xem xét viéc thay thé hoic sir dung
song song hé théng xét nghiém méi cua cing mot
loai xét nghiém. Hon nita, h¢ théng COBAS 6800 co
khoang tuyén tinh theo cong bd ctia nha san xuét tir
10 - 109 IU/mL, do d6 ddi v6i nhitng mau c6 ndng
d6 thap (10 - 20 TU/mL), may COBAS 6800 cho két
qua dang tin cay hon do muc néng do nay nam dudi
LLOQ cua may CAP/CTM 48. Thém vao do, véi dac
diém k¥ thuat vuot troi ciia hé thong COBAS 6800
s0 voi CAP/CTM 48 vé s6 lwong mau dong xir 1y,
khoang do, thoi gian thyuc hién xét nghiém rat ngin
va hoan toan ty dong gitp han ché cac sai sot va tra
két qua xét nghiém nhanh chong. Ngoai ra, thudc
thir COBAS 6800 dugc bao quan lanh trén may giup

TAI LIEU THAM KHAO
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ngin ngira dugc tinh trang hong thudc thir va nguy co
nhiém chéo.

Tuy nhién, trong nghién ctru nay c6 mét sd han
ché nhu sau. Thir nhit, nghién ctru khong st dung
phuong phap tham chiéu quéc té hay vat liéu tham
chiéu bén thir ba dé tién hanh xac nhan phuong phap
ma st dung phuong phap tham chiéu 13 hé thong phan
tich chan doan IVD da duoc si dung rong rai véi do
chinh xac dugc phép sir dung trén 1am sang. Thir hai,
hién tai chwa c6 cong bd ddng thudn sai s6 cho phép
d6i v6i xét nghiém do tai luong HBV-DNA néi riéng
va xét nghi¢ém phan tich acid nucleic néi chung nén
ching t6i st dung gioi han chdp nhan tham khao
trong bai bao qudc té gan day. Ngoai ra, do ngudn
luc han ché, xét nghiém do tai luong HBV-DNA gia
thanh dit, nén s6 luong mau phén tich con thp, cac
gia tri danh gia chwa bao phu duoc toan bé dai tuyén
tinh nha san xuat cong bd. Tuy nhién, véi két qua
ctia nghién ciru ndy ciing cung cap thong tin co ban
thiét thyc cho cac phong xét nghiém tham khao khi
tién hanh lip dit hé thong méi COBAS 6800. Trong
nghién ctru tiép theo can danh gia thém cac chi sb
khac vé& dam bao chét lugng xét nghiém HBV-DNA
nhu giéi han phat hién, gioi han dinh lwong, do khong
dam bao do...

KET LUAN

Céac dic diém vé hiéu suét cua xét nghiém HBV-
DNA trén may COBAS 6800 da duoc xac nhan trong
nghién ctru ndy. Két qua twong quan tot véi két qua
ctia hé théng CAP/CTM 48, phu hop dé thuc hién
xét nghiém do tai luong virus HBV-DNA trong huyét
tuong cho bénh nhan.

LOI CAM ON

Xin chan thanh cam on Khoa Vi sinh - Sinh hoc
phén tr Bénh vién Bénh nhiét déi Trung uong da hd
trg k¥ thuat cho trién khai nghién ctru nay.
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PERFORMANCE EVALUATION OF COBAS 6800 SYSTEM FOR
QUANTITATIVE MEASUREMENT OF HBV VIRAL LOAD

Objects: To verify the quantitative HBV-DNA method by utilizing the COBAS 6800 automatic system
and to evaluate the similarity between the COBAS 6800 system and the CAP/CTM 48 automatic system.

Subjects and methods: Experimental application was conducted according to the CLSI MMO06-A2
guideline. We used the positive controls to confirm the accuracy, repeatability and linearity of the COBAS
6800 system, and patient specimens to evaluate the similarity between the COBAS 6800 and the CAP/
CTM 48 system.

Results: The repeatability, accuracy, and linearity of the COBAS 6800 were verified following the
manufacturer's recommendations. The linearity was verified in a range of concentrations from 2.34 to 6.17
log10IU/mL (r2=0.997). The results for HBV-DNA quantification on the COBAS 6800 system were similar
(-0.05 log10IU/mL) and correlated excellently with the CAP/CTM 48 system (12 = 0.98). Conclusions: The
results of HBV DNA quantitation on the COBAS 6800 system were accurate and correlated with the CAP/
CTM 48 system, rendering it a highly reliable clinical tool.

Key words: HBV DNA, Quantification method, COBAS 6800 system.
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