BANH G1A CHAT LUUNG BO KIT NANOQUANT REAL-TIME HBV
TRONG VIEC DINH LUONG VIRUS VIEM GAN B BANG KV THUAT REAL-TIME PCR

NGUYEN HOANG CHUONG

Trudng Pai hoc Khoa hoc Tu nhién - Pai Hoc Quéc Gia Tp HCM

DAT VAN DE

Virus viém gan B hay HBV 1a mét virus nhd, c6 bd
gen la DNA khodng 3.200 nucleotide!”. HBV xam
nhiém gan va gay ra bénh viém gan siéu vi. Ngudi
bénh nhiém HBV, dac biét dang man tinh c6 nguy co
cao bi xd gan va ung thu gan nguyén phat. Trén thé
gi6i hién c6 2 ty ngudi nhiém HBV va khoang 350 triéu
ngudi nhiém HBV man tinh. Uéc tinh c¢6 khoang 1 triéu
ngudi chét méi nam do nhiém HBV va cac bénh lién
quan dén HBV3, Viéc dinh lugng HBV rat can thiét
cho viéc diéu tri bénh nhiém HBV vi thong tin vé ludng
virus trong mau dudc st dung dé danh gia tinh trang
nhiém cla ngudi bénh trudc khi bat dau diéu tri, gitp
cho viéc quyét dinh diéu tri va theo ddi diéu tri. Hién tai
chi c6 hai bd kit nuéc ngoadi tir céng ty Roche
Diagnostics (Cobas Ampliprep/Cobas Tagman HBV)
va cong ty Abbott (Abbott real-time HBV) dinh lugng
HBV dua trén ky thuat real-time PCR la dudc céng
nhan IVD qudc t€ tuy nhién chi phi xét nghiém dudc

PHAM HUNG VAN
Truong Pai hoc Y duoc Tp HCM

thuc hién véi hai bd kit nay rat cao, lam tang ganh
nang cho ngudi bénh. D& c6 dudc moét bd kit dinh
lugng HBV dua trén k¥ thuat real-time PCR phat trién
trong nudc thi phai c6 mét qui trinh danh gia chat lugng
mét cach khoa hoc. Chinh vi vay, trong nghién clu
nay, ching t6i xdy dung moét quy trinh danh gia chat
lugng clia bo kit NanoQuant real-time HBV dinh lugng
HBV, la san pham hop tac gilta cong ty TNHH TM va
DV Nam Khoa va cong ty CNSH Dugc Nanogen..

VAT LIEU VA PHUONG PHAP NGHIEN CcUU

Cac vat lieu dudc sir dung trong nghién ciu
bao gém: (1) Chudn HBV (The 3 World Health
Organization International Standard for HBV, code
10/264) dugc mua tu National Institute for Biological
Standards and Controls (NIBSC). (2) Cac mau huyét
thanh ch(a cac plasmid genotype HBV (A, B, C, D, E,
F, I) véi néng d6 107 IU/mL dudc cung cép bdi tién si
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Keniji Abe (Vién Quéc gia vé bénh nhiém Tokyo, Nhat
Ban) va céng ty Nam Khoa. (3) Cac mau huyét thanh
lam sang thu nhan tir cdng ty Nam Khoa va trit & nhiét
dd -70°C cho dén khi sif dung. (4) Cac mau huyét
thanh duong tinh HBV néng do cao déng khd dugc
cung cap bdi cong ty Nam Khoa. (5) Bd kit NanoQuant
real-time dudc cung cap bdi céng ty Nanogen.

Phuang phap nghién ciru bao gém: (1) Xac lap
khoang dinh Iugng (Quantitation range) clia b6 kit bang
cach dung mau huyét thanh déng khé chita néng do
cao HBV hoa véi nudc cat va pha loang véi huyét
thanh am tinh HBV dé tao ra moét day huyét thanh véi
néng d6 HBV tir 10?2 dén 10° IU/mL, 8 méi néng do,
tién hanh dinh lugng HBV 3 lan I&p lai bang bd kit
NanoQuant real-time HBV, sau dé so sanh cac nong
dd dinh luong véi néng dé thuc t& bang phuong phap
phan tich héi quy tuyén tinh (Excel). Su tuyén tinh gilta
cac nong do trong day dudc kiém tra bang phudng
phap phan tich hdi quy da thic (polynomial regression
analysis) st dung phdn mém R (The R Foundation for
statistical computing). (2) Xac dinh gi6i han phat hién
(Limit of detection — LOD) clia b6 kit bng cach dung
mau chudn HBV déng kho ctia NIBSC hoa véi nudc
cét va pha loang véi huyét thanh am tinh HBV dé tao
ra cac néng d6 HBV la 60, 50, 40, 20, 10 IU/mL, & mbi
néng dé, tién hanh phat hien DNA clia HBV 14p lai 10
I&n bang bd kit NanoQuant real-time HBV; két qua
phat hien DNA HBV tai méi néng d6 dudc x{ ly bang
phdn mém Probit (Environmental Protection Agency)
tinh toan gi6i han phat hién clia b kit. (3) D& xac dinh
tinh dac hiéu trong viéc dinh lugng HBV cla bd kit
NanoQuant real-time HBV, chung téi th(r nghiém kha
nang nhan ban chon loc trén nhiéu loai vat liéu di
truyén tr nhiéu tac nhan khac nhau bao gém virus, vi
khuan, ndm bénh va tr ngudi (Bang 2). (4) D& khao sat
kha nang dinh luong HBV clia bd kit NanoQuant real-
time HBV trong trudng hop cb chét Gc ché hién dién
trong mau, chdng téi bS sung cac chat dc ché véi ndng
d6 nhu trong Bang 3 vao cac mau huyét thanh duong
tinh HBV ¢6 néng d6 5 x 10* IU/mL. Nhém déi chiing la
clng cac mau huyét thanh nhung khéng cé chat (c
ché. Sau dé, chung téi thuc hién dinh lugng HBV & ca
hai nhém. K&t qua dinh lugng trong trudng hop cb va
khéng cb chat can tré dudc so sanh bang théng ké
paired t test (Excel). (5) D& phan tich d6 chinh xac
(Precision) ctia bd kit, 8 méi mau huyét thanh c6 néng
ddé HBV la 5 x 10° va 5 x 107 IU/mL, ching t6i ti€n hanh
dinh lugng 1&p lai 2 1an, hai lan trong ngay trong 20
ngay theo hudng dan clia van ban EP5-A2 cla Clinical
and Laboratory Standards Institute (CLSI) v&i b kit
NanoQuant real-time HBV [4]. Sau d6, cac s6 liéu dinh
lugng ctia mbi mau dudc xu ly v6i phan mém StatisPro
(CLSI) @& tinh ra hé s& bién thién trong dinh luong
HBV cla bo kit NanoQuant real-time HBV.

Nghién cuu su khdc biét trong dinh luong cdc
genotype HBV

Chung t6i ti€n hanh dinh lugng HBV véi bo kit
NanoQuant real-time HBV trén cac mau huyét thanh
ch(a cac plasmid genotype HBV A, B, C, D, E, F, | véi
néng d6 107 IU/mL, 13p lai 3 14n cho mét mau. Néng do

thuc t& va ndng do do ludng cla cac mau huyét thanh
nay dudc so sanh véi nhau dé xem xét su khac biét
trong dinh lugng cac genotype HBV.

So sdnh dinh Iluong vdi bé kit Cobas
AmpliPrep/Cobas Tagman HBV [2]

Chung t6i dinh lugng HBV trén 97 mau huyét thanh
duong tinh HBV bang ca hai bd kit NanoQuant real-
time HBV va Cobas AmpliPrep/Cobas Tagman HBV.
Hai két qua dinh luong dudc phan tich bang phuong
phap héi quy tuyén tinh so sanh dé tim su tuong quan.
Cubi cling, kiém tra su tuong quan trong dinh lugng
gilta hai bd kit bang phuong phap phan tich Bland-
Altman (XIStat)

KET QUA VA THAO LUAN

1. Thiét k& quy trinh danh gia chat lugng bd kit
NanoQuant real-time HBV

Quy trinh danh gia chat lugng bd kit HBV dugc xay
dung dua trén cac huéng dan danh gia chat luong bo
kit hién hanh [5,6]. Quy trinh bao gém viéc danh gia
chét chi tiéu chat lugng nhu sau: (i) khodng dinh lugng,
(i) giGi han phat hién, (i) d6 chinh xac, (iv) do6 dac
hiéu, (v) dé bao phl cac genotype va (vi) so sanh dinh
lugng véi bd kit ngoai nhap. Trén thuc t&, cac chi tiéu
chat lugng nay ciing dudc st dung dé danh gia chat
lugng cla cac bd kit dinh lugng HBV cb trén thi trudng
[7,8].

2. Khoang dinh lugng

Khoang dinh Iugng la day néng dd ma trong dé su
dinh lugng HBV 1a chinh xac va tin cay. Néng do
ngudng dudi va ngudng trén clia day xac dinh giéi han
dinh luong cha bd kit. Cac néng do trong day c6 su
tuyén tinh vSi nhau hinh thanh nén khoang dinh lugng.
Khoang dinh lugng cla bd kit NanoQuant real-time
HBV dudc khao sét di tir néng d6 10? dén 10° IU/mL.
Két qua khao sat cho thdy, cac néng do trong khoang
nay co6 dd tuyén tinh cao dudc thé hién qua hé s6
tuyén tinh béng 0,996 (Hinh 1).
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Chung t6i kiém tra hé s6 tuyén tinh nay bang
phuong phap phan tich hdi quy da thic (polynomial
regression analysis) vi phuong phap phan tich nay mac
dinh cac dir liéu la khong tuyén tinh va s dung cac
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phuong phap thdng ké dé kiém tra dd khdng tuyén tinh
nay. K&t qua phan tich théng ké t (t-test) trén cac hé s6
khong tuyén tinh (nonlinear coefficient) cho thdy cac
hé s6 nay khéng cb y nghia théng ké (P>0,05). Nhu
vay, do tuyén tinh gilta cac néng dé tir 10> dén 10°
IU/mL dugc khéng dinh. Khoang dinh lugng cla bd kit
NanoQuant real-time HBV la tuong ducng véi khoang
dinh lugng clia céac b kit dinh lugng HBV khac cb trén
thi trudng [7,8].

3. Gidi han phat hién

Gi6i han phat hién cling chinh [a dd nhay ctia bd
kit. K&t qua phat hién DNA HBV trén day néng dé tir 60
dén 10 1U/mL dugc trinh bay trong Bang 1.

Bang 1. K&t quéa khao sat gi6i han phat hién (LOD)
cla bo kit NanoQuant real-time HBV

Bang 3. K&t quéa khao sét tinh nhay cdm cla bd kit
NanoQuant real-time HBV déi véi cac chét tic ché

Nhém chira chét e ché Nhom déi chiing
(IU/mL) (IU/mL)
Hemoglobin (2 g/L) 7,92 x10* 4,94 x 10*
Bilirubin 37 mM 6,56 x 10* 520 x 10*
Triglycerid 342 uM 5,90 x 10* 5,27 x 10
Protein 120 g/L 7,31x10° 842x10*
Interferon 5 pug/mL 4,74 x 104 6,57 x 10
Tenofovir 5 pg/mL 6,62 x 10* 6,84 x 10
Lamivudine 5 pg/mL 592 x10* 6,51 x 10*
Abarcavir 5 ug/mL 5,38 x 10* 5,41 x 10*
Human DNA 1 ug/mL 7,48 x 10* 6,93 x 10*
E. coli DNA 100,000 copies/mL 7,31 x 10* 6,10 x 10

Néng do  x S6 mau Phan trdm
UL, | SSmauthir | LT phat hién
60 10 10 100%
50 10 10 100%
40 10 10 100%
30 10 10 100%
20 10 8 80%
10 10 B 60%

K&t qua phan tram phéat hién DNA HBV dugc x{ ly
bang phan mém thdng k& Probit dé tinh toan gia tri
LOD ctia b6 kit. K&t qua phan tich bang Probit cho thay
gi6i han phat hién cla bo kit NanoQuant real-time HBV
la 25,4 IU/mL. Gia tri LOD cla bé kit NanoQuant real-
time HBV la tuong duong vai gia tri LOD cla cac bo kit
thuong mai [7,8].

4. Do dac hiéu

D6 dic hiéu trong dinh lugng HBV bang kj thuat
real-time PCR dudc biéu hién qua hai chi tiéu: kha
nang nhan ban chon loc DNA HBV va kha nang dinh
lugng chinh xac HBV trong trudng hop c6 chét Gc ché.
Két qua khado séat kha nang nhan ban chon loc clia bd
kit NanoQuant real-time trén cac tac nhan virus, vi
khuan, ndm bénh va ngudi dudc trinh bay & Bang 2.

Bang 2. K&t qua khao sat kha nang nhan ban chon
loc cla bd kit NanoQuant real-time HBV trén cac tac
nhan khac nhau

T4c nhan Nhan ban Nh?n bén

HBV DNA chiing noi
Hepatitis B Virus + +
Nguai - +
Cytomegalovirus - +
Human simplex virus - +
Hepatitis C virus - +
Human Immunodeficiency virus - +
Dengue virus - +
Staphylococcus aureus - +
Escherichia coli - +
Candida albicans - +

Két qua cho thdy bo kit NanoQuant real-time HBV
chi nhan ban vat liéu di truyén cla HBV ma khéng
nhan ban vat liéu di truyén clia cac tac nhan khac. Két
qua khdo sat &nh hudng clia cac chét Gc ché c6 nguén
g6c ndi sinh (hemoglobin, bilirubin, triglycerid, protein)
va ngoai sinh (thuéc khang virus, vat liéu di truyén)
dugc trinh bay & Bang 3.

Két quéa dinh luong gilta hai nhém c6 va khdng ¢
Gc ché dugc x( ly béng théng ké paired t test. Két qua
thong ké cho thay gilta hai nhdm khéng co su khac biét
trong két qué dinh lugng gitra hai nhém (P>0,05). Noi
cach khac, bo kit NanoQuant real-time HBV khong bi
anh hudng bdi su hién dién cla cac chat (¢ ché trong
mau.

5. Do chinh xac

Trong nhiéu phuong phap danh gia dé chinh xac,
chung téi chon quy trinh danh gia theo quy trinh EP5-
A2 clia CLSI [4]. Theo quy trinh nay, dé chinh xac
dudc thé hién qua gia tri thdng ké la hé s bién thién
(coefficient of variation). Gia tri nay cang nhé thi do
chinh xac clia b kit cang cao. Gia tri dinh lugng lap lai
trong 20 ngay cGa mau HBV néng dd cao (5x107
IU/mL) va néng dé thap (5x10° IU/mL) dudc x{ ly béng
phan mém StatisPro. K&t qua cho thdy hé sé bién
thién 1a 1,24% cho mau huyét thanh néng dd thap
(5x10° IU/mL) va 1,86% cho mau huyét thanh néng d6
cao (5x107 IU/mL). Cac hé s6 bién thién nay & mic do
thap, thé hién dudc tinh chinh xac cao trong viéc dinh
lugng HBV clia bd kit NanoQuant real-time HBV.

6. Dd bao phu cac genotype

Két qua khéo sat su khac biét trong viéc dinh Iugng
HBV & cac genotype khac nhau cla bd kit NanoQuant
real-time HBV dudc trinh bay & Bang 4. Cac genotype
khao sat bao gdm A, B,C, D, E, F, I.

Bang 4. Két qua khao sat dinh lugng HBV trén cac
genotype khac nhau
Nong do thyc

HBV & Nong do do luang | Su khac biét
genotype (log10 IU/mL) (log10 1U/mL) | (log10 copy/mL)
A 7 6,75 0,25
B 7 7,26 0,26
C 7 6,94 0,06
D 7 722 0,22
E 7 7,24 0,24
F 7 6,76 0,24
| 7 7,14 0,14

Su khéc biét gilta néng dé thuc t& va néng dé do
dudc gilra 7 genotype HBV khong c6 y nghia lam sang
(khac biét 16n nhét 1a 0,26 log,, IU/mL). Diéu nay dugc
gidi thich 14 do nha san xuat da thiét ké hé primer va
Tagman probe & viing gen S clia bd gen HBV. Pay la
vling gen chlta nhiing doan trinh tu nucleotide c6 do
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bao tén cao gilta cac genotype khac nhau clia HBV.
Trén thuc t&, viing gen S ciing la viing gen dé thiét k&
hé primer va Tagman probe clia cac bé kit dinh lugng
HBV [7,8].

7. So sanh két qua dinh lugng giira hai bd kit
NanoQuant real-time HBV va Cobas
AmpliPrep/Cobas Tagman HBV.

Chung t6i so sanh dinh lugng HBV trén 97 mau
huyét thanh duang tinh HBV gilta hai b kit NanoQuant
real-time HBV va Cobas AmpliPrep/Cobas Tagman
HBV. Két qua dinh lugng gitra hai bd kit dudc so sanh
b&ng phuong phap héi quy tuyén tinh. K&t qua dudc
trinh bay & Hinh 2.
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Hinh 2. Su'tuong quan trong dinh lugng HBV gitta NanoQuant
real-time HBV va Cobas AmpliPrep/Cobas Tagman HBV trén 97
méau huyét thanh duong tinh HBV

Hé s6 tuyén tinh la 0,94 cho thdy c6 su tuong quan
cao trong dinh lugng HBV gilta hai bo kit. H& s6 d6 d6c
(slope) clia phuong trinh hdi quy tuyén tinh 1a 1,0154
rat gan véi gia tri 1 cho thdy khéng cé do sai léch ty 1&
(proportional bias) nao trong khi hé s6 chén (intercept)
la -0,2353 hoi xa vdi gia tri 0 chi ra mét sé sai l1éch hé
théng bat bién (constant systemic bias). Tuy nhién khi
phan tich bang phuong phap Bland-Altman, do sai léch
nay khong co y nghia thdng ké vi khoang tin cay 95%
(95% ClI) tir -1,22 dén 0,91 chira gia tri 0 [5]. Hon niia,
d6 léch trung binh (mean bias) gitta hai bo kit la -0,155
log,, 1U/mL cho thdy sy tuong quan cao trong dinh
luong HBV. Két qua so sanh gitia hai bd kit cho thay
bd kit NanoQuant real-time HBV c6 thé dudc s dung
dé thay thé& bd kit Cobas AmpliPrep/Cobas Tagman
HBV trong dinh lugng HBV ma khdng bi mat di tinh
hiéu qua va chinh xac.

KET LUAN

Chung t6i da xay dung mét quy trinh danh gia cac
chi tiéu chat lugng bd kit NanoQuant real-time HBV
trong dinh lugng HBV. B& kit NanoQuant real-time
HBV dat dugc nhiing chi tiéu sau: (1) Khoang dinh
lugng: tir 10° dén 10° IU/mL. (2) Gidi han phat hién:
25,4 1U/mL. (3) D6 dac hiéu: chi nhan ban chon loc vat
liéu di truyén clia HBV va viéc dinh luong HBV khéng
bi anh hudng clia cac chét Gc ché hién dién trong mau.

(4) D6 chinh xac: hé s6 bién thién thap (1,24% va
1,86%) cho thdy dd chinh xac cao. (5) D6 bao phl
genotype: khdng c6 su khac biét trong dinh ludng cac
genotype HBV. (6) So sanh véi bd kit ngoai nhap: cé
ddé tuong quan cao trong dinh lugng HBV véi b kit
Cobas AmpliPrep/Cobas Tagman HBV.

SUMMARY

Hepatitis B virus (HBV) DNA quantitation is
essential for the treatment of patients with chronic HBV
infection. In this study, the performance of a dosmetic
molecular assay, NanoQuant real-time HBV, was
evaluated to prove its utility in clinical practice. To do
this, we performed a plan of experiments that are
suggested from guidelines for validation of quantitative
test methods. We found that NanoQuant real-time HBV
can quantify HBV in a linear range from 10% to 10°
IU/mL with the detection limit of 25.4 1U/mL. Only DNA
HBV was selectively amplified by the assay. No
interference on the performance of the assay was
observed in the presence of endogenous and
exogenous substances. Coefficient of variation
precisions varied from 1.24% to 1.86%. DNA HBV
quantitation over seven HBV genotypes demonstrated
equal measurements. HBV quantitation results by
NanoQuant real-time HBV showed a good correlation
with those determined with the Cobas
AmpliPrep/Cobas Tagman HBV assay (R? = 0.94). In
conclusion, the evaluation results indicated that
NanoQuant real-time HBV is reliable and robust for
highly sensitive detection and quantitation of HBV DNA
level in the treatment of patients with chronic HBV
infection.

Tur khéa: HBV, real-time PCR, NanoQuant real-
time HBV, danh gia chat lugng
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