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Abstract: Validation of the analytical procedure is one of the important steps in assessing
the suitability, stability and errors, if any, of each laboratory to ensure the reliability of
the test results. Hepatitis A vaccine is one of the bio-products that have been evaluated for
potency by both in vivo and in vitro methods. In this study, we focus on reporting the results
of evaluating the in vitro potency of Hepatitis A vaccine (Havax) on NMRI mouse, using
the HAV Ab ELISA diagnostic kit (Dia.Pro, Italy), code: 1120. The standard procedure for
testing in vivo potency of Hepatitis A vaccine has been already available in the Vietnamese
Pharmacopoeia, thus it was only partially validated in this study. We applied the intermediate
accuracy as validation indicator: The experiment was conducted 6 times in 6 different
days by the same team, under the same conditions of equipment, chemicals and materials.
Acceptance criteria: Each test was valid and satisfactory; %CV of 6 trials was < 50% and the
correlation potency (p=95%) of the test sample was not less than 1 compared to the standard
vaccine. Test results: All criteria of intermediate accuracy were satisfied, given with %CV
is 14.09%.
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THAM PINH QUY TRINH CONG HIEU VAC XIN VIEM GAN A BANG
PHU'O'NG PHAP IN VIVO TREN DONG CHUOT NMRI

Nguyén Thi Ly", Nguyén Kim Bach, Bé Thi Tham,
Nguyén Thi Hong DPinh, Pham Minh Tung
Vién Kiém dinh Quéc gia Vic xin va Sinh pham y té
Nhan ngay 3 thang 4 nam 2023
Chdp nhén ding ngay 18 thang 5 nam 2023

Tém tit: Thim dinh quy trinh phan tich 13 mot trong nhitng budc quan trong danh gia sy phu
hop, tinh 6n dinh va céc sai s6 clia timg phong thi nghiém dé dam bao do tin cay cho két qua thir
nghiém. Viém gan A 1a mot trong cac vac xin danh gi4 cong hiéu theo ca 2 phuong phap in vivo
va in vitro. Trong nghién ctru ndy chung toi tip trung bao céo cac két qua thim dinh quy trinh
cong hiéu véc xin viém gan A (Havax) in vivo trén dong chudt NMRI, st dung bo kit chuan doan
ELISA HAV Ab (Dia.Pro, Italy), code: 1120. Cong hiéu in vivo clia vic xin viém gan A la quy
trinh chudn d co trong dugc dién nén duge tham dinh 1 phén, tiéu chi thim dinh sir dung 1 do
chinh xac trung gian: Thir nghiém dugc bd tri 6 1an trong 6 ngay khac nhau béi ciing 1 nhom thuc
hién, trong cting diéu kién trang thiét bi, héa chat, nguyén vat liéu. Tiéu chuan chap thuan: Timg
14n thir nghiém déu dat yéu ciu & c6 gié tri; %CV ctia 6 1an thir nghiém <50% va cong hiéu tuong
quan (p=95%) ctia mau thir khong nho hon 1 so véi véc xin mau chuan. Két qua thir nghiém thoa

mén tat céc tiéu chi ctia do chinh x4c trung gian dua ra véi % CV 1a 14,09%.

Tuwr khoa: Tham dinh, vdc xin viém gan A, cong hiéu in vivo.

1. Pit van dé

Viém gan A la bénh do vi rat Viém gan
A giy ra. Bénh lay truyén cha yéu qua tiép
xtc phan - miéng. Theo udc tinh trén thé
gi¢i modi nam c6 khoang 1,4 tridu ca nhiém
mai, bénh xdy ra phé bién & cac nude kém
va dang phat trién (chiém 90%). Néu nhiém
cép tinh c6 thé dan téi tir vong (ndm 2015
¢6 11.200 ca tr vong do viém gan A cap
tinh gay 1én) [1]. Bénh chua c6 thudc chira
dic tri, tiém phong vic xin van 1a bién phap
hi¢u qua nhét. Hién nay co rat nhiéu loai vic
Xin viém gan A: Vic xin viém gan A song
giam doc lyc (Mevac A, Trung Qudc); vic
xin viém gan A bat hoat (Havax; Avaxim;

Epaxal, Havrix...). Dé dam bao hiéu qua bao
vé cla vic xin, kiém tra cong hi¢u la mot
trong cac thir nghiém bt budc. Vi vic xin
viém gan A bat hoat hién ¢6 2 phuong phap
la cong hi¢u in vivo va cong hiéu in vitro.
Trong nghién ctru nay ching t6i tap trung
vao thir nghiém cong hiéu in vivo cua vic
xin Viém gan A bat hoat. Day 14 thir nghiém
rit quan trong, can thiét dé danh gia kha
ning sinh mién dich ciia vic xin trén dong
vat thi nghiém trude khi cAp phép ra thi
truong. Nén diy ciing 1a 1 tiéu chi xut
xudng cho cac vac xin viém gan A bt hoat
dugc khuyén cao trong WHO TRS 858,
phu lyc 2 ciing nhu duoc dién Viét Nam va
duoc dién cac nude [2, 3, 4].

Volume 3-No 2.2023



6  Neuyén Thi Ly va cic cong sw/ Tap chi Khoa hoc Kiém dinh Vic xin va Sinh pham y té, Vol. 3, No. 2 (2023)

Dbay khong phai la phuong phap mdi
nhung dé dam bao két qua thtr nghiém,
cac labo déu phai tién hanh tham dinh
mot phan dé danh gia sy pht hop cua labo
minh cho thu nghi¢ém nay. Vi vay, nhém
nghién ctru tién hanh thim dinh mot phan
quy trinh cong hiéu véc xin Viém gan A
v6i tiéu chi danh gida do chinh xac trung
gian [5, 6, 7]. Quy trinh va tiéu chuan in
vivo cho cic vac xin déu nhu nhau nén
trong nghién ctru chung t61 chon dai dién
1a vic xin Havax.

2. Poi twgng nghién ciru

2.1 Déi twong, thoi gian va dia diém nghién ciru

Pbi twong nghién cru 13 mau chuin
vic xin viém gan A (sé luong 12 lo, 16 iR/
HA-02) va vic xin Havax (Vabiotech), 120
lo 0,5ml, han dung 2022. Mau ddi ching:
khang thé (mau chudt) viém gan B thu
dugc tir 116 véc xin viém gan B.

Nghién ctru duogc tién hanh tai Khoa
Kiém dinh Vic xin Vi rat, Vién kiém dinh
Quéc gia Vic xin va Sinh phim Y té tur
thang 9 ndm 2020 dén thang 12 nam 2021.
2.2 Thiét ké nghién ciru:

Nghién ctu dugc thuc hién bang
phuong phap mod ta thuc nghiém trong
phong thi nghiém.

2.3 Vit liéu phuc vu nghién curu
2.3.1 Vét liéu va héa chat

Chudt nhat tring NMRI, cing gi6i 5

tuan tudi: 1080 con.

Dung dich stock Nhom (Sigma), code:
769460-100G; han dung: 12/2022.

B6 kit HAV Ab (Dia.Pro), code: 1120;
han dung: 2/2022 (12 bd);

Nude mudi sinh ly (NICVB):
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2.3.2 Thiét bi va vt tw tiéu hao

Binh gady mé CO2 (Viét Nam); Dung
cu gdy mé (Viét Nam); Dung cu ¢d dinh
lay méau (Viét Nam); Bom tiém vo tring
3ml (Vinahankook); Bom tiém ldy mau
(USA, code: X86829); Tuyp eppendorf
2ml (Eppendorf, code: 30120094); Ta 4m
(Sanyo, maIC14—VR), Tulanh (Panasonic,
mi CI13-VR); May lic (IKA, ma: VT03-
VR); Dan méay ELISA (Hurman, ma: ES08-
VR); Hét pha tiém (TelStar, ma: LH-20);
dau con, pipet dung cho thir nghiém.

2.4 Tém tit quy trinh thir nghiém (quy trinh
chi tiét cé trong SOP VR10-01) [8]

Chuan bi mau,
chuot

——
Tiém mién dich
dong vat thi nghiém

Lay mau, tach huyet
thanh

— e

Thirnghiém ELISA
xac dinh khang the

——
Tinhkét qua bing
phanmeém probit

Vic xin mau thir (MT) va vic xin miu
chuin (MC) duoc pha lodng bac 2 tir 1/2-
1/64 bang dung dich stgck nhom (AI(OH),)
+ dung dich nudc muoi sinh 1y theo ty 1€
1/2. Tiém tir d6 pha lodng cao nhat dén do
pha lodng thap nhét; Mdi d6 pha tiém it
nhét 12 con chudt; 1 ml/d bung/chudt.

Sau 5 tuan ldy mau tim chudt bang
phuong phép gdy mé; tach huyét thanh
ting chudt riéng ré, ly tim, huyét thanh
dugc bao quan & -20°C cho dén khi tién
hanh thtr nghiém.

Kiém tra dap ing mién dich bang bo kit
ELISA HAV Ab (Dia.Pro); Tinh sb chudt
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cho két qua ELISA dwong tinh & mdi do
pha ciia mau twong duong s6 chudt tao
duoc dap tmg mién dich. Tinh két qua cong
hiéu twong quan theo chuong trinh Probit-
Analysis cia WHOPROG.

* Thuw nghiém co gid tri néu [2,3,4]:

+ED,, cho ca hai vic xin mau chuan
va vac xin thu nghiém phai ndm trong so
cac lidu da tiém.

+ Céc gidi han 95% do tin cly cia cong
hiéu dugc x4c dinh cho mdi vic xin trong thr
nghiém phai ndm trong khoang 33-300%.

+ Céc dudng cong biéu dién dap
g mién dich cta chudt phdi song song
va duoc chip thuan trong chuong trinh
Probit-Analysis.

* Tiéu chudn danh gid: Vic xin dat yéu
cau khi cong hiéu trong quan (p=95%) khong
nho hon 1 so véi véc xin mau chuan [2, 3, 4].
2.5 Xac dinh do chinh xdc trung gian [5,6,7]

a/ Bé tri thiv nghi¢m.

- X4c dinh cong hiéu cia mau tht &
mau chuin & cac do pha tir 1:2-1:64 lap lai
trong 6 ngay khac nhau.

- Thtr nghiém dugc thuc hién béi cung
1 nhom thyc hién, trong cung diéu kién

trang thiét bi, hoa chit, nguyén vat li¢u. Két
qué cua ting lan thir nghiém duogc ghi chép
vio biéu mau VR10-01-F1.

b/Phwong phdp tinh két qua:

- Dung phan mém Probit trong Bioassay
Assist tinh ra cong hiéu timg lan thtr nghiém.

- Str dung phan mém Excel tinh SD,
Mean & % CV:

+ Tinh céng hiéu trung binh cia mau
chuan

Xtb =2C/n
Trong do: C.: cong hi¢u twong quan
n: s6 1an thuc hién

+ SD: d6 léch chuan

+ %CV = SD/Xtbh x100%

¢/ Tiéu chudn chip thugn: Ting lan
thir nghiém déu dat yéu cau & co gia tri;
CV ciia 6 1an thir nghiém <50% [5] va timg
lan cong hiéu twong quan (p=95%) cua
mau thir khong nho hon 1 so véi véc xin
mAu chuén [2,3,4].
3. Két qua

MG&i lan lam dung 1 b kit cho mau thir
(MT) & 1 bd kit cho miu chuin (MC), két
qua thu dugc nhu sau:

Bang 3a. Két qua danh gia thir nghiém ELISA cé gia tri qua 6 1an thuye hi¢n
(theo yéu ciu ciia by kit HAV Ab (Dia.Pro))

Lin thi OD Blank < | OD Chitng 4m (trung | OD Chirng dwong OD Chit hiéu chinh
nghiém 0.100 binh), NC > 0.750 (PC) <0.300 (Cal) 10 mIU/ml > 1.000
: MT MC MT MC MT MC MT MC
1 0.043 | 0.033 1.617 1.629 0.104 0.102 1.021 1.045
2 0.031 | 0.032 | 2.245 2.272 0.094 0.152 1.488 1.369
3 0.029 | 0.044 1.816 1.811 0.098 0.114 1.103 1.195
4 0.03 0.043 1.678 1.789 0.111 0.145 1.18 1.64
5 0.047 | 0.051 2.345 2.599 0.124 0.133 1.57 1.54
6 0.047 | 0.028 | 2.745 2.734 0.119 0.093 1.75 1.83
Trungbinh | 0.038 | 0.039 | 2.074 2.139 0.108 0.123 1.352 1.437
SD 0,0087 | 0,0088 | 0,4439 0,4633 0,0118 | 0,0239 0,2917 0,2909
CV (%) | 23,068 |22,925| 21,399 21,662 10,901 19,373 21,579 20,251
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Qua bang 3a ta thay tat ca cac bo kit cia OD Blank, OD ching dwong, OD ching

tung lan lam déu thda man tiéu chuan cua am va OD chat hi¢u chinh ma b kit dua ra.

Bang 3b. Két qua miu thir qua 6 1in thye hi¢n

Lan Ngay tiém | Ngay lam | CH twong OD oD Huyét P95% P95%
thir | mién dich | ELISA quan in | NC kit | thanh HBs | (ULC>33) | (UPC<300)
nghiém vivo VGA | (>0.750) | (>0.750)

1 1/10/2020 |12/11/2020 1.293 1.623 1.77 56,767 180,046
2 22/10/2020 | 2/12/2020 1.481 2.259 2.324 55,436 187,373
3 3/3/2021 | 15/4/2021 1.588 1.814 1.823 58,312 177,456
4 13/3/2021 | 25/4/2021 1.440 1.734 1.745 61,667 167,222
5 11/5/2021 | 22/6/2021 1.801 2.472 2.455 57,246 188,062
6 13/7/2021 | 18/8/2021 1.156 2.740 2.767 58,651 170,675
Trung binh 1.460 2.107 2.147 58,013 178,472

SD 0,225 0,451 0,429 2,127 8,510

CV (%) 14,090 21,399 19,968 3,667 4,768

Qua bang 3b ta thdy tit ca 6 lan lam
mau thir déu c6 cong hiéu twong quan so
v6i mau chuan >1,0; %CV < 50%; céc can
trén va dudi (P95%) déu nam trong gidi
han 33-300% theo yéu cau cua thir nghiém
in vivo dua ra v6i vic xin Viém gan A.
Pong thoi mau chimg 4m cua kit va mau
huyét thanh chira khang thé HBs (khong
chtra HAV Ab) déu cho két qua am tinh (co
0OD>0,75) ching to6 bd kit HAV Ab (Dia.
Pro) c6 do dac hi¢u cao.

4. Ban luan

Vi cac thtr nghiém cong hiéu in vivo
danh gia tinh sinh mién dich cua vic xin
qua b kit sinh pham dd dugc thuong mai
hoa nhu vic xin vién gan A 1a diéu rit thuan
loi, vi quy trinh d4 dugc chuan hoa. Tuy vay
trong qué trinh bao quan, van chuyén co thé
anh huong dén chat luong bd sinh pham
nay. Vi viy dé dam bao két qua, trudc khi
danh gia mau thir phai danh gia xem b kit
c6 dam bao chat lugng hay quy trinh ELISA
c6 sai x6t gi khong. Mai kit sinh pham déu
dua ra cac tiéu chi danh gia riéng, voi bo
kit HAV Ab (Dia.Pro), nha san xuit ciing
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dua ra cac ti€u chi nhu bang 3a va ching
t61 chon bo kit nay vi n6 ¢6 do nhay, do dac
hiéu & d6 chinh xac déu >98%. Nhin két
qua bang 3a ta thay ca 6 1an lam trén 6 bo
kit, quy trinh 1am déu thoa min tit ca cac
tiéu chi nha san xuét dwa ra (blank, chtng
am, chimg duong, chat hiéu chinh (Cal)) va
d6 sai léch gitta cac lan (CV) déu trong tiéu
chuan (<25%). Ngoai ra, dé kiém tra do dic
hi¢u cua bo kit HAV Ab ngoai ching am va
chting duong ctia bd kit chiing t6i con bb tri
thém mau huyét thanh HBs thu dugc tir véc
xin viém gan B (nhu miu ching am). Két
qua ca 6 1an lam mAu huyét thanh HBs déu
cho két qua am tinh. Chting té chat luong
b kit rat tdt, co do dic hiéu, 6n dinh cao do
d6 cac két qua mau thir s& c6 do tin cdy cao.

Véi miu thir ta thiy két qua thu duoc
sau 6 1an 1am vao 6 thoi diém khac nhau
& bang 3b nhu sau: Tung lan thir nghiém
déu dat yéu cdu & ¢ gia tri; CV cua 6 lan
thir nghiém = 14,09% (<50%) va timg lan
cong hiéu tuong quan (p=95%) clia mau
thir khong nhoé hon 1 so véi vic xin mau
chuan. Nhu vay quy trinh nay théa mén cac
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tiéu chi cta do chinh x4c trung gian ma t6
chucy té thé gioi duara [2,3,4,5].

Thir nghiém coéng hiéu c6 rat nhidu
tiéu chi tham dinh, nhung trong nghién
ctru nay chung toi chon tiéu chi danh gia
dd chinh xac trung gian vi day la mot thu
nghiém trén dong vat thi nghiém, sir dung
nhiéu do pha loing vé6i sd lugng dong vat
16n va thir nghiém tién hanh trong thoi
gian kéo dai (35 ngay) nén chiu anh hudng
nhit nhidu cac yéu té gay nhidu vé dong
vat, thoi gian... va do do tiéu chi d§ chinh
xac trung gian giup chung ta kiém ching,
loai trir céc sai s6 néu c6 ctia phuwong phap,
quy trinh, nguén dong vat, diéu kién chan
nudi, modi trudng, hoa chat, thiét bi, kit sinh
pham, con nguoi... Thir nghiém thoa man
duoc tiéu chi nay thi c6 thé Iya chon dé dua
quy trinh nay vao ap dung thuong quy. Vi
két qua thu duoc gitip ching ta khang dinh
dd pha loang véc xin, dong chudt sur dung,
b kit sinh pham st dung, dan may ELISA
cung toan b cac vat tu, trang thiét bi khac
déu phu hop & dam béo cac yéu cau quy
dinh cho thur nghiém cong hiéu in vivo.

Tuy vay phuong phip van c6 nhuoc
diém doi hoi thoi gian thue hién kéo dai (35
ngay), c6 it dong chudt phu hop va str dung
1 lugng dong vat thi nghiém I6n ... nén xu
huéng hién tai cic nha san xuat dang cb
nghién ctru chuyén ddi sang phuong phap
in vitro dé rat ngan thoi gian va khong st
dung dong vat thi nghi¢m.

5. Két luan
Quy trinh thir nghiém cong hiéu vac

Xin viém gan A bat hoat in vivo (trén dong
chudt NMRI, bo kit HAV Ab (Dia.Pro),

code: 1120) thuc hién tai khoa Kiém dinh
Vic xin Vi rat c6 do tin cay cao dat theo
tiéu chuan danh gia do chinh xac trung gian
sau 6 lan thuc hién va phu hop véi diéu
kién tai vién Kiém dinh Quéc gia Vic xin
va Sinh pham y té.
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