NIEVB  7up chi Kioa hoc Kiém dinh Vée xin va Sinh phém y , Vol.5, No.1 (2025)

EVALUATION OF THE FIRST NATIONAL STANDARD
DIPHTHERIA VACCINE

Vu Duy Dung®, Nguyen Duy Thai, Nguyen Phuong Lien, Bui Thi Kim Xuyen,
Nguyen Thi Hoa
National Institute for Control of Vaccines and Biologicals

Received 21 June 2024
Accepted 17 December 2024

Abstract: The efficacy testing of diphtheria vaccines is a mandatory requirement according to
WHO recommendations and the standards of the Vietnamese Pharmacopoeia V. This study aims
to evaluate of the first national standard diphtheria vaccine, coded MCQG.BH.01, through the
analysis of the Slope value when performing efficacy testing of diphtheria vaccines using
Shewhart charts. The slope value is an important index showing the slope of the standard sample
graph calculated on the number of live/dead cell wells corresponding to each dilution, which is a
decisive index showing us the stability of the diphtheria standard sample. The study used 21 data
from 2021 to 2023. The results showed that the average Slope value was 4.251; no values fell
within the action zone, no two consecutive points fell within the warning zone, and no four
consecutive points were beyond the control limits. According to the evaluation criteria, there were
no signs of instability trends in six or eight consecutive points. Therefore, the MCQG.BH.01
standard fully meets the requirements for stability and quality according to WHO standards,
ensuring efficacy in diphtheria vaccine efficacy testing at NICVB and for manufacturers.
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PANH GIA VAC XIN MAU CHUAN QUOC GIA BACH HAU
LAN THU NHAT

Vii Duy Diing", Nguyén Duy Thai, Nguyén Phwong Lién, Buii Thi Kim Xuyén,
Nguyén Thi Hoa

Vién Kiém dinh Quéc gia Vic xin va Sinh pham y té

. Nhdn ngay 21 thang 06 ndam 2024
Chap nhdn dang ngay 17 thang 12 nam 2024

Tém tat: Thir nghiém kiém tra cong hiéu véc xin bach hau 13 yéu cau bat budc theo khuyén céo
ctia WHO va Duoc dién Viét Nam V trong viéc dam bao chat luong vic xin bach hau. Nghién ctru
nhim danh gid tinh 6n dinh vic xin miu chuan qudc gia bach hau lan th nhat, ma sb
MCQG.BH.01, théng qua phan tich chi sé Slope khi thuc hién thir nghiém cong hiéu vic xin bach
héu trén dd thi Shewhart. Chi sb slope 1a chi ) quan trong thé hién do nghiéng cua dd thj miu
chuan tinh trén s6 lugng giéng té bao séng/chét tuong tng véi ting do pha lodng, 1a chi s6 quyét
dinh thé hién cho thay sy 6n dinh cia mau chuin Bach hau. Nghién ctru st dung 21 dit liéu mau
chuén tir nam 2021 dén 2023, két qua cho thay gia tri trung binh ctia Slope 14 4,251; khdng c6 gia
tri nam trong ving hanh dong phong ngira, khong ¢ hai diém lién tiép trong viing canh bao, khéng
¢6 bdn diém lién tiép vuot ra khoi khoang kiém soat, khong c6 dau hiéu bat 6n dinh trong sau hodc
tam diém lién tiép theo tiéu chi danh gia. Do vay, mau chuin MCQG.BH.01 dap tng yéu cau vé

tinh 6n dinh cong hi¢u theo tiéu chuan cia WHO, dam bao 1a mau chuan qudc gia trong kiém dinh

cong hi¢u vac xin bach hau tai NICVB va céc nha san xuat.

Tir khod: Bach hau, chi sé Slope, mau chudn, MCQG.BH.01

1. Pt van dé

Bach hau (Diphtheria) 1 bénh truyén
nhiém cép tinh, tic nhan gy bénh 1a vi khuan
Gram duong Corynebacterium diphtheriae,
biéu hién rd rét & nhiéu cac bd phan trén co
thé nhu hong, mili, mit, da... Bénh lay lan
tryc tiép tir nguoi sang ngudi qua duong hd
héap hodc 1ay gian tiép qua viéc tiép xtic véi
d6 vat hay cac vat dung c6 dinh chat bai tiét
cia nguoi nhiém vi khuén bach hau. Bénh
bach hau giy nhidm khuan cap tinh c6 gia
mac & tuyén hanh nhan, hau hong, thanh
quén, mili ngoai ra né con xuat hién & da, cac

mang niém mac khac nhu két mac hodc bd

phan sinh duc [1]. Bénh bach hau timg dugc
xem la mot trong nhiing cdn bénh c6 ganh
nang bénh tat va s6 tir vong cao O tré em tai
nhiéu qudc gia trén thé giéi. TS chirc Y té Thé
giéi (WHO) di bao céo tong cong 4490
truong hop mic bénh bach hau trén toan thé
giéi trong nam 2013, chu yéu & cac nudc
dang phat trién. Tai Viét Nam, ghi nhan c6 21
truong hop mac nam 2017, 13 truong hop
méc nam 2018 va 53 truong hgp mic nam
2019 [2].

Cach phong bénh bach hau tot nhat
d6 14 tiém véc xin chi dong phong bénh. Bit

dau tir nhimg nam 1920 cing v6i sy phat trién

2



Vii Duy Diing va cdc cong sw/Tap chi Khoa hoc Kiém dinh Viic xin va Sinh pham y té, Vol.5, No.1 (2025)

ctia vic xin phong bénh bach hau va viéc sir
dung rong rai vic xin ¢ nhiéu nudc trén thé
gidi da 1am ty 1é mac bénh giam mot cach rd
rét.

Theo quy dinh, dé dam bao chat
lwong cta vic xin bach hau trude khi cp
phép Iuu hanh trén thi trudng thi viéc kiém
tra chat lugng duoc coi 1a nén tang bao gom
nhiéu chi tiéu vé héa li, vo khuén, an toan,
nhan dang, cong hi¢u... trong do kiém dinh
chat luong cong hiéu cua vic xin rat quan
trong va dugc kiém tra bang cac phwong phap
sinh hoc [3]. Xéc dinh cong hiéu vic xin bach
hau st dung dong vat thi nghiém, té bao nudi
cdy, ching thtr thach vi sinh vat. Gia tri cia
cac thu nghiém nay thuong c6 su giao dong
16n hon so véi thir nghiém hoa ly. Nguyén
nhan gy ra sy chénh léch nay la do su khac
biét sinh hoc cua céac loai tham gia thwr
nghiém, sy khac nhau gitta cac phong thi
nghiém, nguoi thyc hién k¥ thuat, trang thiét
bi, phuong phép thuc hién va cac nguyén vat
liéu... Mau chuin qudc gia bach hau 14 thude
do chudn nén can d6 on dinh, sy anh huong
tir &6 cam nhiém va dap tmg cua nhom dong
vat thi nghiém duogc sir dung va diéu kién thi
nghiém sé& tac dong giéng nhau va dong thoi
dén ca mau chudn va miu vic xin néu ca hai
duoc thir nghiém trong cling mot diéu kién thi
nghiém. Vi vay thudc do du do tin cay 1a vic
xin mau chuan quéc gia (MCQG) can 6n dinh
va gia tri cong hi¢u phai duogc xac dinh tin cdy
nham danh gia két qua cta thir nghiém c6 tin
cdy vé tinh gia tri cong hiéu (kha ning béao
v8) ctia véc xin chira thanh phan bach hau.

Mau chuan qudc gia Bach hau
MCQG.BH.01 dugc thiét 1ap trong dé tai cap
qudc gia “Nghién ciu san xudt 11 vic xin

mau chuan quoc gia dung cho kiém dinh vac

xin thuéc Chwong trinh san pham quéc gia
vdc xin phong bénh cho nguoi” va dua vao
st dung ndm 2021. Mdi ndm, Vién Kiém dinh
Qudc gia Vic xin va Sinh pham y t& (NICVB)
sir dung tir 10 d&én 20 éng MCQG.BH.01 dé
kiém tra cong hi¢u rat nhiéu loat véc xin c6
chira thanh phan bach hiu nhu: Td, DPT
(Vién Vic xin va Sinh phim Y té, IVAC —
Viét Nam), Boostrix, Infanrix Hexa (GSK —
Bi), Adacel, Tetraxim, Pentaxim, Hexaxim
(Sanofi Pasteur - Phap)... Trong thir nghiém
nay, cong hiéu thanh phan bach hau duoc tinh
dua trén két qua mau chuan. Trong d6, gia tri
cong hi¢u cia MCQG.BH.01 da dugc 4n dinh
1a 513 [U/6ng (két qua thu dugc khi thiét lap
mau chudn qudc gia bach hiu lan thir nhét)
[4]. Viéc thuc hién phan tich, danh gia loat
mau chuin nay dugc thuc hién thong qua
phan tich chi s6 Slope danh gia tinh on dinh,
Thir nghiém cong hiéu véc xin bach hau tién
hanh trén chudt nhat v6i cac do pha lodng
mau chuin va miu thir s& duoc tiém trén
chudt nhit gidng ICR dé gay mién dich sau
d6 chudt dugc nudi sau 35 ngay sé lay mau
va chuan do huyét thanh chudt trén té bao
Vero [5]. Cong hiéu cta véc xin thir dugc tinh
dwa trén sb giéng té bao con sdng cia timg do
pha trong cic d6 pha cua vic xin mau chuan
va vac xin mau thi, tinh theo chuong trinh
Parallel line s€ c6 dugc duong cong dap ung
liéu thu dugc tir vic xin chuan va vic xin thir
qua v& dd thi gitta cac lidu vic xin v6i diém
dap tmg cua hiéu gia, cong hiéu cia vic xin
thir duoc tinh theo parallel line. Chi sb slope
1a chi s6 quan trong thé hién d6 nghiéng ctia
dd thi mau chuin duoc tinh trén sb luong céac
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giéng té bao sdng/chét twong tmg vai ting do
pha lodng. Néu chi sé slope qua 16n thi du &
d6 pha lodng nao cua mau chuan thi két qua
van s& qua cao vuot ngudng con néu khi chi
s6 slop qua nhé thi két qua thu duoc & moi do
pha lodng cia mAu chuan ciing sé& gidng nhau.
Chi s6 slope phu thudc: Chat luong té bao
Vero, chat lugng chudt, vat tu hoa chat, do
pha lodng mau, tay nghé cua nhan vién...
trong d6 té bao vero va chudt duoc cung cap
¢6 hd so chét luong 6n dinh. Chinh vi thé
slope 1a chi s6 quyét dinh thé hién cho ta thay
su 6n dinh ciia mau chuin Bach hau.

Do ¢6 vai trd quan trong quyét dinh
dén cong hi¢u cua véc xin bach hau nén viéc
danh gia tinh on dinh cta vic xin mau chuan
la nhu ciu can thiét. Viéc nghién ciru tinh 6n
dinh vé cong hi¢u co thé xac dinh dugc mau
chuén c6 don vi cong hiéu on dinh qua thoi
gian bao quan. Qua dé ta c6 thé udc tinh duoc
thoi gian str dung, luu trit va thoi diém ndi
chuan quéc té (khi can thiét) dé phan phdi téi
cac phong thi nghiém hop 1y gop phan chu
dong trong cong tac kiém dinh véc xin. Xuat
phat tir thuc té trén, chung toi da tién hanh
nghién ctru: Panh gia su 6n dinh cong hiéu
clia véc xin mau chuan quéc gia bach hau lan
th nhat, ma s6 MCQG.BH.01 thong qua
danh gia xu hudng 6n dinh chi sé Slope ciia
loat MCQG.BH.01.

2. Phwong phap nghién ciru
2.1. Doi twong nghién ciru.

Déi tuong nghién ctru: Vic xin mau
chudn quéc gia bach hau lan thir nhit, ma sd
MCQG.BH.01, bao quan & -70 °C.

2.2.  Dia diém va thoi gian nghién
curu

Dia diém nghién ctu: Vién Kiém
dinh Quéc gia Vac xin va Sinh pham y té.

Thoi gian nghién ctu: Tu thang 01

nam 2021 dén thang 12 nam 2023.

2.3. Vit liéu nghién ciru

Chi s slope cta vic xin mau chuin
qudc gia bach hiu lan thé nhit, mi sb
MCQG.BH.01 khi thyc hién kiém dinh céc
loat vic xin ¢6 chtra thanh phﬁn bach hau tir
thang 01 nam 2021 dén thang 12 nim 2023.
2.4.  Phwong phdp nghién ciru

Phuong phap nghién ciru: nghién ctru
hdi ctru.

Thiét ké nghién ctru: Thu thap sd liéu
(chi s6 slope cia MCQG.BH.01) khi kiém tra
cong hiéu cac loat vic xin chira thanh phan
bach hau bang phuong phap chuan d higu
gia khang thé Khang bach hau trén t& bao
Vero thuc hién tai NICVB nam 2021, 2022
va 2023. St dung dd thi Shewhart dé phan
tich, d4nh gia mau chuan.

Céach chon mau: Tét ca chi s slope
cia MCQG.BH.01 khi thyc hién kiém dinh
cac loat vic xin ¢ chira thanh phan bach hau
tir thang 01 nim 2021 dén thang 12 nam
2023.

Phuong phap thu thap sé lidu: Dit liéu
duoc thu thap tir cac 14n kiém dinh cua cac 16
vac xin doc 1ap chira thanh phan bach hau tir
nim 2021 dén nam 2023.

Phuong phap xtr 1y sd liéu: St dung
phan mém Microsoft Excel 2023 tinh gia tri
trung binh (GM: Geomean), d6 léch chuan
(SD - standard deviation) cua EDsp
MCQG.BH.01.

Céch tién hanh: Xac dinh gia tri trung
binh, d6 1éch chuan. Tir d6 thiét 1ap cac gidi
han canh bao (GM - 2SD, GM + 2SD) va
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gi61 han hanh dong (GM - 3SD, GM +
3SD), khoang GM + 1SD.
V& dd thi Shewhart.
Tim céc diu hiéu sau [6,7]:
e 1 diém nim ngoai khoang GM
+ 3SD;
e 2 diém lién tiép nam trong
vung canh bao;
e 4 diém lién tiép nim ngoai
khoang GM + 1SD;

3. Kétqua

6 diém ting hodc giam lién
tuc;

8 diém lién tuc nam & mot
phia cua duong trung binh;

14 diém lién tuc dao dong 1én
xudng;

15 diém lién tuc nam trong
gid1 han 1SD.

Béang 1. Két qua hoi civu chi so slope ciia mdu chuin quéc gia viic xin bach héu
lan thir nhat, ma so MCQG.BH.01 dwoc kiém dinh tai NICVB (tiw nam 2021)

« GM+ | GM- |GM+ | GM- | GM + | GM -
STT Ma Slope GM SD
SD | SD | 2SD | 2sD | 3SD | 3SD

1 | BH205 | 2.782

2 | BH206 | 4.360

3 | BH211 | 3944

4 | BH215 | 5730

5 | BH221 | 4.360

6 | BH222 | 3612

7 | BH223 | 3.695

8 | BH224 | 3861

9 | BH225 | 2823

10 | BH226 | 2532

11 | BH227 | 535 | 4251 | 5.144 | 3.357 | 6.038 | 2.464 | 9.931 | 1570 | 0.893
12 | BH228 | 4.899

13 | BH23L | 4.567

14 | BH232 | 4.484

15 | BH233 | 5.688

16 | BH234 | 4.443

17 | BH235 | 3.903

18 | BH236 | 5.273

19 | BH237 | 3737

20 | BH238 | 4.775

21 | BH239 | 4.443
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Po thi chi s6 Slope Mau chuan quoc gia
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Hinh 2. P thi chi so slope ciia miu chuin qudc gia vic xin bach hAu MCQG.BH.01

C6 21 s6 liéu slope thu dwoc tir thir
nghiém cong hiéu vic xin chira thanh phan
bach hau, tr ndm 2021 dén ndm 2023.
Trong d6: GM = 4,251; SD = 0,893, Gidi
han canh bdo (GM + 2SD) tuong tng la
4,251 + 1,786, giéi han hanh dong (GM +

3SD) tuong tmg la 4,251 + 2,679.

Toan bd két qua thu duogc déu nam
trong khoang (GM = 2SD), khong ¢ két qua
NA0 nam trong ving canh bao ciing nhu viing

hanh dong.

Bang 3. P 6n dinh chi sé Slope ciia MCQG.BH.01 theo tiéu chi cia WHO [6,7]

Tiéu chi danh gia chi so Slope Dat Khong
dat

Tiéw chi Khéng co diérr} nao nén? ngf)éi khoang GM * 3SD X

oo bin Khong c6 2 diém lién tiep nam trong ving canh bao (GM-3SD, "
GM-2SD) hoac (GM+2SD, GM+3SD)

Khong c6 4 diém lién tiép nam ngoai khoang GM + 1SD X

Tiéu chi | Khong c6 6 diém ting hodc giam lién tiép X

on dinh | Khong co6 8 diém lién tuc nam ¢ mot phia ciia duong trung binh | X

cao Khong ¢ 14 diém lién tuc dao dong 1én xudng X

Khong ¢6 15 diém lién tuc ndm trong gi6i han 1SD. X

Déi chiéu két qua thu dugc cta chi s6
Slope véi tat ca cac tiéu chi co ban va tiéu chi
on dinh cao cho théy bo sb lidu thu duge 6n
dinh, khong vi pham bét ky tiéu chi nao trong
céc tiéu chi néu trén. Toan bd két qua déu va
déu nam trong khoang GM + 2SD.

4. Ban lun

Khi sir dung d thi Shewhart dé phan
tich cac gia tri cua chi sb Slope thi WHO
khuyén cdo nén danh gia do on dinh cua mot
bd dir liu dua vao cac khoang GM + 3SD,
GM = 2SD nhu sau:
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Néu chi s6 nim ngoai khoang GM =
3SD thi duoc goi la ving hanh dong [6,7].
Néu c6 mot chi s (twong tmg véi két qua sb
lidu Slope khi kiém dinh mot loat mau chuén)
nam ngoai vung ndy thi can phai kiém tra
Xem xét lai tat ca cac yéu to lién quan dén
chat lwong mau chuan, qua trinh bao quan,
nhiét d6 bao quan, van chuyén; cac diéu kién
thuyc hi¢n tht nghiém xac dinh cong hi€u
thanh phﬁn bach hau nhu: dong vat thi
nghiém, té bao vero, vat tu hoa chét, do pha
lodng mau, tay nghé nhan vién... Dé tim ra
nguyén nhan va va c6 cac bién phap gilp
phong ngira va khic phuc.

Néu gia tri nam trong khodng GM-
3SD, GM-2SD hoidc GM+2SD, GM+3SD thi
day dugc goi 1a ving canh bao[6,7]. Két qua
khi ndm trong khoang nay ciing can cé cac
bién phap dé co thé phong ngira, diéu chinh
trude khi thyc hién cac 1an thir nghiém tiép
theo. Ngoai cac khoang trén, gia tri Slope con
duoc danh gia c6 tinh 6n dinh cao khi khdng
¢6 xuat hién cac dau hiéu nhu sau [6,7]:

+ 1 diém gia tri nam ngoai khoang GM =+
3SD;

+2 diém gia tri lién tiép nam trong ving canh
bao;

+ 4 diém gia tri lién tiép nam ngoai khoang
GM = 1SD;

+ 6 diém gia tri tang lién tuc hodc giam lién
tuc;

+ 8 diém gia tri lién tuc nam & mot phia cua
duong trung binh;

+ 14 diém gia tri lién tuc dao dong 1én xuéng;
+ 15 diém gi4 tri lién tuc ndm trong gidi han
1SD.

Céc dir liéu vé chi sb slope cia loat
mau chudin MCQG.BH.01 thuyc hién tai
NICVB dé danh gia duoc hdi ciru dir liéu dé
phan tich. Qua phan tich cho thiy tat ca cac

két qua gébm 21 két qua thu dugc déu nam
trong khoang (GM + 2SD), khong c6 két qua
nao nam trong vung canh bao ciing nhu ving
hanh dong. TAt ca gié tri cua chi s6 Slope déu
dat céc tiéu chi co ban va tiéu chi 6n dinh cao
cho thay bo s6 liéu thu dugc 6n dinh, khong
vi pham bét ky tiéu chi nao.

Qua céc phan tich s6 liéu chi sé Slope
néu trén ta co thé thay tinh on dinh vé chit
lwong cua loat vic xin mau chuan qudc gia
bach hdu MCQG.BH.01 sau khi thiét 1ap dé
dua vao st dung trong thtr nghi€ém cong hi¢u
cac vdc xin chira thanh phan bach hau. Két
qua phan tich tir nam 2021 dén nam 2023 sir
dung cho thay chat lugng cong hiéu loat mau
chudn van 6n dinh trong diéu kién bao quan -
70 °C.

Thir nghiém cong hiéu 1a thir nghiém
quan trong nhat dé danh gia chét luong vic
xin mau chuin. Giad tri cong hiéu cua
MCQG.BH.01 di duoc 4n dinh 513 IU/6ng
dang dong kho va dugc bao quan ¢ nhiét do
t6i uru -70 °C (két qua thu duogc khi thiét 1ap
mau chuin qudc gia bach hiu lan thir nhat).
Chinh vi thé viéc thuc hién danh gia loat mau
chuén MCQG.BH.01 dugc thyc hién thong
qua phan tich gié tri ctia chi s6 slope cho thay
dén thoi diém hién tai gia tri cong hiéu cua
MCQG.BH.01 van 1a 513 IU/éng.

Nhom nghién ctru sé tiép tuc theo doi,
phan tich cac két qua thu dugc trong céc lan
1am thir nghiém 6 cac nam ké tiép dé danh gia
chét lugng va tinh 6n dinh cua vic xin mau
chuin MCQG.BH.01 nham dam bao két qua
kiém dinh chét luong dung cho thir nghiém
cong hiéu véc xin chta thanh phan bach hau
trude khi xudt xuong 10.

5. Két luin

Tl nam 2021 dén 2023 c6 21 loat véc

xin kiém dinh tai NICVB. st dung vic xin
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mau chuan qudc gia bach hau du diéu kién dé
tién hanh theo ddi va danh gia tinh 6n dinh
thong qua chi s Slope trén dd thi Shewhart.
Két qua cac gia trj cta chi sd Slope déu ndm
trong khoang GM=2SD. Do dé, vic xin mau
chuén qudc gia bach hau 1an thi nhat, ma sb
MCQG.BH.01 dam bao tinh 6n dinh va chit
luong theo tiéu chuan cia WHO dé sir dung
trong cac thir nghiém kiém dinh véc xin tai

NICVB va cac nha san xuit.
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