


NOI DUNG




HE THONG TIEM CHUNG TAI VIET NANV

it
(17.043+ co’ so’ tiém chung) ‘J

Tiém chang dich vu
e Tw chitrd
e Tw nhan/cong lap

Tiém chung mo& rong
* Pon vi cong lap

e Nong c6t TYT

¢ Kinh phi nha nwéc

Dich vu Mé& rdng

MR



Viét Nam- Chuong trinh Tiém chung mé rong va khoang

Chuong trinh TCMR mién phi Khoang tréng mién dich nguvi lén

i A ) . Ngudi trudng thanh khong dugc tiém ching trong chuong
Chuong trinh TCMR cung cap mién phi 12 loai trinh TCMR, giy ra khoang tréng mién dich dang ké
Rl fho tré em va phu nlr mang thai voi ty & Mét s6 dich bénh quay trd lai & Ita tudi thanh thi€u nién: sdi,
tiem chung cao. rubella, bach hau... giy ra cic vu dich

Sw gia héa dan s6 & viét Nam

« Viét Nam ndm trong top 10 quéc gia c6 téc d6 gia hoéa dan s6 nhanh nhat thé gidi. \
@,@ * Dw bao dén nam 2030, s6 ngudi tir 60 tudi tré 1én s& khoang 18 triéu, ting gan 4 triéu so v&i nam 2024 2
+Viét Nam chinh thrc buwéc vao giai doan gia héa dan sé tr nam 2011."

« Thoii gian dé ty 1& dan sb tir 65 tudi trd 1én tang tir 7% lén 14% 2

. Phap: 115

« Uc:63
 Nhat Ban: 26
e Thai Lan: 20

K + Viét Nam: 18 (2036) /




Tam quan trong cua tiém chung tron doi

Giam ganh nang bénh tat

* Phong bénh bang vac-xin ré hon nhiéu so voi diiéu tri
bénh.

* Giam ty |& nhap vién, t&r vong va chi phi chaim sée y
té dai han.

NREILIR

Infancy &

T
. @’@

Bao vé strc khée & moi giai doan cudc

doi

* Khoéng chi tré em, ngudi 16n va ngudi cao tudi cling c6 nguy
co mac cac bénh truyén nhiém

+ Tiém chling tron doi gitp duy tri mién dich, phong ngira bénh
tat suét vong doi.

Dap trng thach thirc dich bénh va

@

gia héa dan sé

* Ngudi cao tusi dé bi bién chirng ndng khi mac bénh truyén
nhiém.

* Tiém ching tron doi gitp bdo vé nhém dé ton thuong, diéc
biét trong béi canh din s gia héa nhanh.
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Nhirng han ché chinh cua tiém chiing tron di hién
nay

Han ché chinh sach

* Chinh sich tiém chling chua toan dién va thiéu khung phap ly danh cho nguoi trudng thanh tai Viét
Nam.

Kha nang tiép can dich vu

* Chi phi cao va co s& ha tang tap trung & @@ €hj han ché kha n@ng €iép can tiém ching cho
nhiéu ngudi dan

Thié€u hut ngan sach

* Ngudn tai trg qudc té giam va bao hiém y té chua chi tra cho tiém ching gy thi€u hyut ngin sich

Dt liéu va nhan thirc cong dong

* D{t liéu chua @3y @0 va nhan thirc cong @ong thip lam kho kham €he Wiéc theo doi va thuc
iy tiém ching




Mot so giai phap tang cuong tiép can tiém chung trong dvi
Gig’l’i phap dé xuat Hoat ddng kha thi

Chinh sach » M& réng d6i tuong tiém chung cho céc Itra tudi khac N el AN BET v i il iz Lo X L L

tiém chiang nhau, @3c biét ngudi cao tudi va tAmg S8 loai vac xin Luat Phong bénh 2025 o
Chuong trinh muyc tiéu y té€ qudc gia giai @@an 2026-2035.

* Ap dung @dng chi tra, thué tiéu thy @ic biét va hop tic
cong-tv @é @am bao tai chinh cho chuong trinh tiém Ngan sach nha nudc
ching. Thué tiéu thu @ic biét cla nhitng san pham c6 hai cho strc
khée nhu thuéc 12

Nguon tai chinh
bén virng

« Pon gian héa quy trinh dang Ky, €3p phép
Kha nang tiép * Phéi hop gilta co quan cap phép va co quan giam sit, dy

can dich vu va bao nhu cau vaccines, @ac biét vdi vaccines c6 sy thay
d3im bao c.ung Cc:Si chiing thudng xuyén (v3c xin cm mua), thay d6i
ng ot bign. I. Co ch& tham chiéu
* Tinh sdn cé cla co s& tiém chung va hé théng day :
chuyén lanh - Tang €uong nang luc cla co quan quan ly

» ~ - Tang €uong hop tic trao dai v&i cac qudc gia,vdi nha
Tang nhan thuc san xudt

cong dong * TAng €uong truyén thong vé tiém ching tron A& 2. Ung dung loT/Al vao wéc tinh nhu cau vac xin va quan ly
hé thong diy chuyén lanh trong ti€p can tiém ching tron dvi

Uéc tinh nhu * Quan ly, thu thap dit liéu vé nhu cau cic vac xin cho cac
CAu vac xin Itra tudi khac nhau



Dw bao nhu cau vac xin
trng dung loT/Al

*Du bdo sai léch gdy ton kho duw thira hodc thiéu hut, dan d@n gian d@an chudi cung ing tiém ching.
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https://www.datakind.org/wp-content/uploads/2024/05/DataKind-Gavi-Report_AI-and-Data-Science-for-Vaccine-Deployment_Final_May-2024.pdf

U'ng dung Al dw bao nhu cau vac xin

'1

rong dv bao nhu cau vac xin trong tiem chung
ola N .

* Phan tich dit liéu dich té, xu hudng tiém chlng

e Dv bao nhu cau

* C4 thé hoda theo @b tudi: tir tré em @én ngudi Idn, thdng qua md hinh ML/ALL

* TGi wu nguodn lyc: dy bao nhu cau gitp tranh tén kho du thira hodc thiéu hut, giam lang phi.

* Phén tich data phurc tap: két hgp nhan khdu, cam xuc, hanh vi giip hiéu ré quyét dinh tiém
phong.

* Trién khai linh hoat: nhitng mé hinh don gian van cé hiéu qua cao, thich hop & khu virc han ché

tai nguyén. /




Ung dung Al dv bao nhu ciu vac xin

Dv bao nhu cau DTaP

Dv doan viéc tiém cam/COVID & nguoi

Duw béo cau vac xin e eilan

o e . Mg e * Nghién c(tu tai trung tim y té ving nén
M6 hinh dy bao nhu cau vac xin trén nén tang & . g Y & g
A A ) thén My st dung dit liéu tir 160.000 lwgt
zure, * Nghién ctu phuong phap Comp Cog
b (R v Moy [ “ q N kham (2021-2023),
* Dt liéu gobm ban hang, ton kho, ban buén va Al: ( )
héne tin thi true , . . * Ap dung cac mé6 hinh nhv XGBoost,
ERong tthifiltons. *  3.476 ngudi trudng thanh khao sat
A . . . CatBoost, RF, logistic regression.
* phan nhém 450+ SKU theo tlrng thi dua vao nhan khiu va phan doan.
2 . , , , n s e Model CatBoost &at AUC = 99.8%, FI =
* Két qua: dv bao chinh xac hon 20% so mé hinh +  Cho biét cic y&u t6 dy doamn: ' °
“ % B 52 8 7 T LR 89%
truyén thong, giam ton kho va lang phi, tiét kiém tudi, thu nhap, gido duc, @anh
i " 5 < . ' ' * Phén tich SHAP chi ra c4c bién quan trong la
lén @én 20 triéu USD moi nam €ho 3 thij gi rii ro anh hudng téi quyét dinh d one
. " n 6 tudi, bdo hiém, lich s tiém chdng.
truong dau tién. .
+ M5 hinh gitp dv bdo chuan, t&i wu lap ké
https://c3.ai/customers/transforming-vaccine-supply-chain-with-accurate- [MIR Public Health and Surveillance - Predicting COVID-19 hoach cho vaccine DTaP
demand-forecasting/ Vaccination Uptake Using a Small and Interpretable Set of
\ udgment and Demographic Variables: Cross-Sectional

Cognitive Science Study ) ) ’ ) it DT )



https://link.springer.com/article/10.1007/s00521-025-11416-x
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https://publichealth.jmir.org/2024/1/e47979
https://publichealth.jmir.org/2024/1/e47979
https://publichealth.jmir.org/2024/1/e47979
https://publichealth.jmir.org/2024/1/e47979
https://publichealth.jmir.org/2024/1/e47979
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Ung dung Al dy bao nhu cau vac xin

Du doan viéc tiém chung dwa trén nhan
thirc va hanh vi

Dy doan mirc doé chap nhan tiém ching
o' tré em

* M5 hinh Al (LightGBM) dy deamn mitc Al dy doan nhu €3u tiém phong

db chap nhan tiém ching & tré em dya dua trén yéu t6 nhan thirc va hanh vi.
A I A : R 2 o e * GiC té€ diiéu chinh thé
trén dit liéu nhan khau va kinh té xa hoi. Up co'quan’y te @Heu chinh thong
dliiép va phan phéi vac-xin hiéu qua.
0 n /4 4 [o) .7 n N

D5 chinh xic dat 98%, gitp 1ap ké hoach Al tool predicts COVID-19 vaccine

tiém chling theo lra tubi. uptake - Northwestern Now

C98-024-76891 -z.pdf / K /



https://www.nature.com/articles/s41598-024-76891-z.pdf
https://www.nature.com/articles/s41598-024-76891-z.pdf
https://www.nature.com/articles/s41598-024-76891-z.pdf
https://www.nature.com/articles/s41598-024-76891-z.pdf
https://www.nature.com/articles/s41598-024-76891-z.pdf
https://www.nature.com/articles/s41598-024-76891-z.pdf
https://www.nature.com/articles/s41598-024-76891-z.pdf
https://news.northwestern.edu/stories/2024/03/ai-vaccine-uptake
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https://news.northwestern.edu/stories/2024/03/ai-vaccine-uptake
https://news.northwestern.edu/stories/2024/03/ai-vaccine-uptake

Kha ning (*ng dung Al trong du bao nhu ciu vac xin tai viét nam

Tiém niang rng dung Al N Lei ich khi trién khai

Dy bao chinh xac nhu ciu theo viing, nhém tudi — tranh thiéu
hut hodc du thira.

* T&i vu chubi cung irng — giam ling phi, @3m bao bao quan lanh.

« HO tro chién dich tiém chiing tron &oi — phin tich xu hudng

+ Dir liéu phong phu: Viét Nam c6 hé théng tiém ching m& rong (EPI) véi
dit liéu lich st vé ty 18 tiém, ton kho, dich t& hoc.

+ Ha tiang céng nghé dang phat €rién: Chinh phu thuc day chuyén
dGi s6 y t&, trién khai hd so strc khde @lién tlr va hé théng quan ly tiém

chiing. bénh, @) bao phd tiém.

\ + Nguén lyc nhan sy Al: Cic truong dai hoc va doanh nghiép cong nghé / \ /
dang dao tao nhin lyc Al, tao diiéu kién hop tic véi nganh y té.

Khuyén nghi tri€n khai

Thach thirc hién tai \

¢ Chit lvgng dit liéu chua @éng bd: dit liéu phan tén gilta cic tinh,
chua chuén héa.

* Thiéu tich hgp IoT: giam sat chudi lanh chua phé bién.

+ Nguén lyc tai chinh va ky thuit han ché: can @au tu ha tang va
dao tao.

- RN /

+ Thi @iém Al trong dv bao nhu ciu vic xin (cum,...)

+ K&t hop loT + Al dE giam sat ton kho va diiéu kién bdo quan.

* Hop tac cdng — tu vdi doanh nghiép cong nghé va & chitc quéc
té




Kha nang rng dung theo doi
hé théng diay chuyén lanh
tai Viet Nam

20-30% VAC XIN MAT HIEU LUC DO NHIET 80 BAO QUAN KHONG 6N INH, ANH HUGNG BEN HIEU QUA TIEM CHUNG




Ung dung Al trong quan ly hé théng diy chuyén lanh

Vai tro clia Al trong chudi cung trng vac xin

* Dy bao nhu ciu chinh xac: Al phan tich di liéu dich t&, lich st tiém
chling, xu huéng dan s6 @E dy bio nhu cau theo ving, nhém tudi — tranh
thiéu hut hodc du thira.

* T&i wu tdn kho va phan phdi: Al @& xuit ké hoach phan bé vac xin

dén cac diiém tiém dua trén nhu ciu thuc t& va @iiéu kién bdo quan.

\ * Giam lang phi: Dy bio chinh x4c gitp han ché tén kho qué han, @ic biét /

VGi vac xin cé thoi han ngan.

Diéu phéi vic xin théng minh N

 Phan b linh hoat: Al ho trg diiéu phéi vic xin gitta cic tinh/thanh dya
trén nhu cau thuc té va dit liéu tiém ching.

* Phan irng nhanh véi dich bénh: Khi c6 8 dich, Al phan tich dit liéu @&
diiéu chinh ké hoach phan phéi ngay 1ap tirc.

+ Tich hop Blockchain: 3m bao minh bach va truy xuat ngutn géc trong

toan bod chudi cung tng.

Quan ly day chuyén lanh bang Al + loT

+ Giam sat real-time: loT cung cap di liéu nhiét @5, @5 3m, vi tri; Al phan
tich @& phat hién bt thudng ngay 13p tirc.

+ Du bao sy ¢é thiét bi: Al dy doan nguy €o hong tl lanh hoic
container, cho phép bdo tri ch(i @ong.

¢ T&i vu van chuyén: Al tinh toan tuyén @udng, thoi gian van chuyén &é

d3m bdo nhiét @ chuén trong sudt hanh trinh.

Lgi ich téng thé

N

Pam bao chit lvgng vic xin — duy tri hiéu lyc tiém ching.

Tiét kiém chi phi — gidm lang phi do hu hdng hogc ton kho du thira.
Tang @6 tin ciy va minh bach — hd trg quan ly quéc gia va quéc
té.

Hb tro tiém chung tron dvi — AP (ng nhu ciu da dang vic
xin, @a dang cho moi Iita tudi.

~




Khuyén nghi ciia mot sé td chirc qudc té&
vé sir dung Al quan ly diy chuyén lanh

MDPI

Springer

WHO & UNICEF

Gavi & PATH

loT gidm sat nhiét @06, @6 am, GPS real-time, canh bao sai léch

Tich hop Blockchain + loT + ML @& t6i wu chudi cung (*ng va du bido nhu cau

Khuyén nghi loT + Al phan tich dit liéu @é dy bao bao tri va @iiéu chinh phan phéi

Al phan tich dit liéu loT @& dy béo sy c6 thiét bj lanh, bdo tri chi @éng

Ung dung loT quan ly kho lanh, Al t8i wu héa phan phéi vac xin



Thuc trang hé thonﬁ day chuyén lanh cua chuong trinh tiém
kha nang u'ng dung Al/loT cua Viét Nam

chiing quoc gia va

TCW3000 duoc thay thé & ca cip tinh va huyén 1,158 tu

RCWS50EG tu dugc thay thé & Tram Y té xa

Day chuyén lanh dugc cung cip thdng qua dy an CCEOP| va CCEOP2 (Do GAVI vién tro)

2019 2020 2021 Tur 2022 Tong sé

CCEOPI 240 ti TCW4000AC 350 tit TCW4000AC 590

TCW4000AC
cceop2 O 182 td TCW4000AC 386 ti TCW4000AC 586
TCW4000AC
873 ti HBC80 1000 tdj HBC80 1,873 tG HBC80




Ha ting hién c6 va diém manh

Hé théng diy chuyén lanh toan quéc

Hé thong day chuyén lanh Viét Nam gébm kho lanh trung uong, kho tinh/huyén va tl lanh tram y té x3, @am
bdo bao quan vaccine hiéu qua.

HO tro quéc t&

Cac t6 chirc WHO, UNICEF va Gavi hé tro cung cap thiét bj va @a® €ao nhan luc cho hé théng tiém
chung Viét Nam.

Ung dung céng nghé mei

Mbét s6 dlia phuong ap dung thiét bi giam sat nhiét @6 dién tl, thé hién kha namg €iép nhan va (ng dung
cong nghé hién dai.




Han ché va thach thic

Thiét bi bao quan chva &éng bd

Nhiéu noi van st dung t lanh cli dé hdng, giy gian d@an trong bao quan vac xin.

Giam sat nhiét do thu cong
Giam sat ch( yéu thi cong dé sai sét va thiu canh bao kip thoi trong qua trinh bao
quan.

Nguon dién khdéng on dinh

Ngudn diién khong 6n dinh & viing siu viing xa gy rdi ro 16n cho bao quan vac xin
an toan.

Thiéu tich hgp cdng nghé hién dai

Chua c6 tng dung loT va Al @é giam sit va phan tich dit liéu theo thdi gian thurc.




IoT giam sat diy chuyén lanh

Giam sat nhiét &6 va 6 Am

Cac cam bién loT theo doi nhiét @6 va dd dm trong thdi gian thyc giip @am bao diiéu kién bdo quan véc xin an toan.

Canh bao vuot ngudng an toan

Heé théng loT glti canh bao ngay khi diiéu kién bdo quan khong dat chuin, gidm thiu nguy co hu héng véc xin.

Truy xuit nguén géc va minh bach
loT hé trg theo d&i hanh trinh véc xin tir kho @én diém tiém ching, @am bao minh bach va dang tin €jy.




Al dv bao va diéu phdi

Dv bao nhu ciu vac xin

Al phén tich dit liéu I6n @é dy bdo nhu ciu véc xin theo vung, nhém tudi va mua vy, gidp 13p k& hoach
chinh xac.

Duv bao sy ¢6 thiét bi lanh

Al dy béo sy c8 thiét bj lanh, cho phép bao tri chii @odng, gidm gian @@an va bao dam chit lwvong vac
Xin.

T&i vu héa van chuyén

Al t8i wu hoéa tuyén van chuyén, gidm chi phi logistics va thoi gian giao hang trong chudi cung (tng véc
xin.

1Kl
]

Suv két hgp véi Blockchain \ V“W//{
Y

Blockchain két hop véi Al gidp niang cao minh bach va tin cay trong quan ly chudi cung (*ng hién &ai.







Lo trinh trién khai

Giai doan thi diém loT va Al

Tap trung ng dung loT va Al tai mot sé tinh @ai dién, thi
diiém cac loai vac xin nhv cim mua, RSV, SXH

Chuin héa va tich hop di liéu
Chuén hoa di liéu tir thiét bj loT va tich hgp vai hé théng

quan ly théng tin tiém chung @é xiy dyng nén tang phan
tich Al

Pao tao nhan lyc va bao tri

DA0 €ao nhin lyc chuyén mon va thiét 1ap quy trinh bao
tri dy bido @Eé @am bdo hiéu qua van hanh hé thong.

M¢& rong va nang cao chirc nang

M@ réng trién khai toan quéc, tich hgp chirc nang €6i
wu van chuyén va dy bdo nhu cu theo mua vu.



Loi ich ky vong

Duy tri chit lvgng vac xin
Ung dung Al/loT gitp gidam thiéu sy c8 bao quan, @am bao chét luwgng vac xin va hiéu lyc tiém
chdng.

Tiét kiém chi phi y té&
Giadm lang phi do hu héng va t6n kho du thira gidp tiét kiém chi phi cho hé thong y té hiéu
qua.

Tang do6 bao phu tiém chung
Néng cao ti & tiém chling cho ngudi Idn va ngudi cao tudi, thic @ay chién lugc tiém ching
tron doi.

Minh bach va hiéu qua
Cai thién quan ly, tang tinh minh bach va xiy dung niém tin cho céng @ong va doi
tac quoc té.



Loi ich bén virng

Loi ich kinh t&
Giam chi phi 20-30% nh¢ giam lang phi va t6i wu héa logistics trong hé
thong tich hop.

Loi ich xa hoi
D06 phi tiém chlng trén 90% vai lich nhac lai sudt doi tir tré em dén

nguoi gia.

Loi ich moi trvong
Giam van chuyén dot ngot va tiét kiem namg luong lanh gidp bao vé
moi truong.

Loi ich chinh sach

H6 tro muc tiéu tiém ching cla Viét Nam.




Thach thirc

Thach thuc ky thuat

D6 tré dir lieu va @b chinh xac cla social listening
bi anh huédng bdi thdng tin gid mao giy khé khan
trong phan tich.

Chi phi td chirc
Chi phi @au tu ban @au cho cam bién, dién toan
dam may, Al va dao ¢ao nhan su la mét

rao can lon.

Bao mat dir liéu

Bdo vé dit liéu ho so strc khde @iién tlr va thong tin

ca nhin vé tiém chung la yéu t6 quan trong can
- | 5N = - - 1 X
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