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Figure 1 Developmental changes occurring in the human immune system early in life. This figure illustrates maturational events
occurring in major adaptive and innate immune functions as the human transitions from a fetal tolerance state and becomes exposed
to microorganisms as well as other environmental antigens de novo after birth. Adaptive immune functions [top panel]: Maternal
transplacental antibody transfer (IgG) mainly occurs during late gestation, followed by maternal antibody protection (e.g. IgA)
acquired through breast-milk after birth. Infants’ own antibody response become fully mature later during early childhood. Neonatal
T cells are largely biased towards helper type Il responses and humans display high proportions of T regulatory and natural killer
T cells at birth [91]. Innate immune functions [bottom panel]: Pro-inflammatory (IL-1p, IL-6, TNF-«, IL-12, IL-23) and anti-viral
(IFN-a) cytokine responses are largely attenuated in preterm infants, whereas production of the anti-inflammatory IL-10 cytokine is

Early childhood Adulthood

relatively high during late gestation and at birth.

1. AA Sharma et al. Clinical Immunology (2012) 145, 61-68
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Innate cells, TLR expression, antimicrobial proteins

Innate cells, TLR expression & signaling

FULL INNATE CAPACITY

FIGURE 1 | Schematic figure of the postnatal development of the innate immune system. The length of the elongated arrowheads indicates the time point at which
full functional capacity is obtained and no further changes apparently occur in basic innate immune components, according to the current literature. Light color is
applied to fields that remain insufficiently studied up to now. GIS, gastrointestinal system; RS, respiratory system; SF, soluble factors; TLRs, toll-like receptors; AM,
alveolar macrophage; NK, natural killer; APCs, antigen-presenting cells.

1. Georgountzou A and Papadopoulos NG (2017). Front. Immunol. 8:957 VN-PVC-00216 04092027
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1. Pieren DKJ, Boer MC and de Wit J (2022). Front. Immunol. 13:1031924
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Mién dich thich &ng

Variation in the adaptive immunological shift

Birth
Response to vaccination
v ' : o
#1 Phase 1 Phase 2 Repid
H H
#2 Phase 1 Phase 2 Intermediate
]
#3 Phase 1 Phase 2 Slow
]
Time i
Phase 1 Phase 2 Phase 3

Tcells - Highinnate-likeT-cell responses
- Th2-skewing
- High Treg responses

- High/declining maternal antibodies
- Low TFH functionality

B cells ;
Antibodies [ Low_ antibpdy genergtaon
- Rapid antibody waning
- Low B-cell SHM
v

- Acute innate-like responsiveness
Outcome .| ow response to vaccination
- Low memory generation

- Declining innate-like T-cell responses
- Declining Th-2 skewing
- Declining Treg responses

- Declining maternal antibodies

- Intermediate TFH functionality

- Intermediate antibody generation
- Intermediate antibody waning

- Increasing B-cell SHM

A 4

- Acute responsiveness
- Intermediate response to vaccination
- Intermediate memory generation

1. Pieren DKJ, Boer MC and de WitJ (2022). Front. Immunol. 13:1031924
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Figure 1  Key interactions underpinning the development of early life immunity.

1. Anu Goenka, Tobias R. Kollmann. J Infect. 2015 Jun:71 Suppl 1:5112-20
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Loat liéu co ban vac xin can thiét cho tré bao vé khdi phé cau khuan 2
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FIG. 2.9 Immunoglobulin (IgG, IgM, and IgA) levels in the fetus and infant in the first year of life. The NGAY TU’ LOAT LI EU CO’ BAN CUA VAC XIN
IaG of the fetus and newborn infant solely is of maternal origin. The maternal IgG disappears by 9
months of age, by which time endogenous synthesis of IgG by the infant is well established. The
IgM and IgA of the neonate are synthesized entirely endogenously because maternal IgM and IgA do
not cross the placenta. (From Braun J, Stiehm ER. The B-lymphocyte system. In: Stiehm ER, editor.
Immunologic Disorders in Infants and Children. 4th ed. Philadelphia: WB Saunders; 1996:67.)
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1. Feigin and Chery’s Text book of Pediatric Infectious Diseases — Eight Edition — Vol 1 — Elsevier 2019
2. Pneumococcal Vaccine Recommendations — CDC 26 Oct 2024 VN-PVC-00216 04092027
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Phé cau khuan ki sinh trong khoang mii hong va cd thé lay nhiém
thdng qua tiép xuc

Streptococcus pneumoniae : phé cau khuan, ki sinh trong céc
khoang mii hong ma khéng gay bénh, dwoc goi la nhiém khéng cé triéu chirng.12

l

Nguwoi Ion 18y truyén vi khuan phé ciu cho tré nhi nhi khi tiép xuc

# # # v

27-65%* Ngw&i lanh mang trung  10%- 20%°

% # 1
* .
Tré em co6 thi gian thanh thai phé cau lau3
vi khuan van tén tai trong khoang miii hong

N N
> v < ~ .4 A A ~ . X V4 A
Kha nang mac bénh phé cau cao Nguon lay nhiem phé cau
1. Gierke R, Wodi PA, Kobayashi M. Epidemiology and Prevention of Vaccine-Preventable Diseases (Pink Book). 14th edition. Chapter 17: Pneumococcal Disease. Centers for Disease Control and Prevention (CDC).

Last Updated August 2021. https://www.cdc.gov/vaccines/pubs/pinkbook/downloads/pneumo.pdf. Accessed August 31, 2021.
2. Brooks LRK, Mias GI. Front Immunol. 2018;9:1366..
3. Lipsitch, M., Abdullahi, O., D'Amour, A., Xie, W., Weinberger, D. M., Tchetgen, E. T., & Scott, J. A. G. (2012). Estimating rates of carriage acquisition and clearance and competitive ability for pneumococcal serotypes in Kenya with a Markov transition model. Epidemiology, 23(4),
510-519.
4. Pneumococcal carriage among children in low and lower-middle-income countries: A systematic review - Ellen Signe Filtenborg Tvedskov- International Journal of Infectious Diseases Volume 115, February 2022, Pages 1-7
5. Dynamics of Pneumococcal Carriage in Adults: A New Look at an Old Paradigm - Sénia T Almeida - PMID: 32877517 DOI: 10.1093/infdis/jiaa558 VN-PVC-00216 04092027



Sinh bénh hoc Streptococcus pneumoniae

Graphical abstract

Streptococcus pneumoniae utilizes a battery of virulence factors (indicated by the sword) to cause mucosal infections, including
otitis media and pneumonia, and invasive disease, including bacteremia, meningitis and cardiac lesions (left panel). In addition,
a naturally competent pathogen, the pneumococcus, can rapidly acquire new genetic content (center panel) that can enable
vaccine escape variants and spread antibiotic resistance (shield), allowing the pathogen to evade clinical interventions (right
panel).

1. JMM Profile: Streptococcus pneumoniae: sugar- coated captain of the men of death Tina H. Dao and Jason W. Rosch* - Journal of Medical Microbiology 2021;70:001446 DOI 10.1099/jmm.0.001446 VN-PVC-00216 04092027



Tac nhan vi khuan phd bién va cac yéu td nguy co gay viém mang nao

TABLE 89.5 Relationship Between Common

Bacterial Pathogens and Factors Predisposing to

Meningitis , A Al a . ~ R A
9 Ba tac nhan gay viém mang nao pho bién
PREDISPOSING FACTOR  BACTERIAL PATHOGENS nhat Haemophilus influenzae, Neisseria
Age _ o meningitidis va Streptococcus pneumoniae,
<1 month Streptococcus agalactiae, Escherichia coli, )
Listeria monocytogenes chiém hon 80% céc trwérng hop.
1-23 months S. agalactiae, E. coli, Haemophilus
influenzae, Streptococcus pneumoniae, e . . - . .
Neisseria meningitidis Ty 1€ tw vong do viém mang nao sO sinh &
2-50 years 5. pneumoniae, N. mﬂfﬂgﬂ'ﬁjﬁ cac nwdc dang phat trien duwoc wdc tinh
=50 years 5. pneumoniae, N. meningitidis, L. 0/4_EQO0 . > 2 o/ 2 X
e A 40/o 5§ %0, .txrong khi chi khoang 10% & thé
bacilli gioi phat trién.
Immunocompromised state 5. pneumoniae, N. meningitidis, L.
g:f:ﬂﬁ“”“ge”ﬁ’ aeobic gram-negative S. pneumoniae, tdc nhan thwong xuyén nhat
Basilar skull fracture S. pneumoniae, H. influenzae, group A ga’\y VIeT mang na’,\o dOAVI kh‘uan 0 Hoa Ky’
streptococci hién chiém 58% tong so6 trwdng hop.
Head trauma; after neurosurgery Staphylococcus aureus, coagulase-negative

staphylococc (especially Staphylococcus
epigermidis), aerobic gram-negative
bacilli (including F aeruginosa)

1. Mandell, Douglas, and Bennett's Principles and Practice of Infectious Diseases - Martin J. Blaser Tenth Edition - Vol 1 2025
VN-PVC-00216 04092027



Streptococcus pneumoniae tac nhan gay ra viém phdi & ca tré em va nguwoi Ion 1

Image 138.12

Pneumonia with right subpleural empyema caused by
Streptococcus pneumoniae in a child with sickle cell
disease.

Image 138.14
Streptococcus pneumoniae in pleural exudate (Gram
stain).

Image 138.16

Pneumonia and pericarditis caused by Streptococcus
pneumoniae. Despite pericardial drainage by needle
aspiration followed by pericardiostomy drainage. the child

died. Surgical drainage is imperative in the management
of purulent pericarditis.

Image 138.13

Pneumonia with subpleural empyema caused by
Streptococcus pneumoniae evident on lateral chest
radiograph. This is the same patient as in Image 138.12.
Note the difference in the level of the right and left
hemidiaphragms.

Image 138.15

Pneumonia and purulent pericarditis caused by
Streptococcus pneumoniae in a previously healthy infant.
Despite clinical improvement with penicillin therapy and
repeated needle aspiration of the pericardial space, the
infant died of constrictive pericarditis.

1.
2.
3.

Trwdc khi tiém ching , 40%—80% cac trwdng hop CAP cép tinh
do S. pneumoniae gay ra. !

Tiém ching PCV gitip gidm ty 1& viém phdi do phé cau. Mrc do
giam tuy vao do phu cua vac xin phe cau va chwong trinh NIP
(3+1, 1+1, nguwoi lon tir 50 tudi ... )t

Tac nhan vi sinh gay viém phdi tai BV ND1 2020 :

- S. pneumoniae 81,2%, Haemophilus influenzae none-type b
72,7%, M. catarrhalis 15,3%, M. pneumoniae 8% va MRSA
5,3%.2

. Bénh nhi 2<12 thang c6 nguy co' CAP nang cao hon 2,7 lan
nhom bénh nhi 12-59 thang (OR = 2,7 va 95% CI: 1,3 - 5,6). 2

Mandell, Douglas, and Bennett's Principles’ and Practice of Infectious D’iseases - Martin J. Blaser Tenth Edition - Vol 1 2025
Téac nhan vi sinh va cac yéu tb lién quan dén dod néng cla viém phdi méc phai trong cdng ddng & tré 2 - 59 thang tudi —Qui LM - 2020
Hinh anh : American Academy of Pediatrics 51 Edition AAP Dr Tina Q Tan 2022

VN-PVC-00216 04092027



Viém tai gitra cap tinh thwdng gap nhat & tré tir 6 thang dén 2 tudi !

\

* Bé trai 2 tudi dén kham céap clru tai mii hong
Pau tai phai , St 2 ngay 39 do

* Mang nhi tai phai phdng Ién, viem dé, gidm
kha nang di ddng. Tai trai binh thwdng.

* Chéan doan : viém tai gitra

Hinh &nh phu ne,
mang nhi phong lén

Thang mang nhi
Viém xwong chim
Liét day than kinh mat .y
Viém mang nao D sl
Streptococcus pneumoniae.

60%Tré em <3 tudi trai qua

@ Tré em <1 tui & Hoa Ky
mot dot viém tai gitra 2

mac viém tai gitra cép 2

Céc dich tiét tr vi khuan chén ép Ién tai gitra
gay nhiém trung

!

Tac nhan chu yéu gay viém tai gitra |a
phé cau Streptococcus pneumoniae !

1. Otolaryngology Study Guide — A Case — Based Approach — Nikkolaos Tsetsos — Springer —Chapter First Online: 08 March 2025 — pp53-56
2. Kaur R, Morris M, Pichichero ME. Epidemiology of acute otitis media in the postpneumococcal conju gate vaccine era. Pediatrics. 2017;140(3):20170181. https://doi.org/10.1542/peds.2017-0181

3. Hinh anh 138.2: American Academy of Pediatrics 5t Edition AAP Dr Tina Q Tan 2022

VN-PVC-00216 04092027


https://doi.org/10.1542/peds.2017-0181

1.
2.

Streptococcus pneumoniae gay ra 35% trwdng hop viém xoang cap tinh & tré em 1

TABLE 64.3 Bacterial Etiology of Acute Sinusitis

ADULTS (n = 339) CHILDREN (n = 61)
ORGANISM No. of Isolates % of Isolates No. of Isolates % of Isolates
Streptococcus pneumoniae 92 41 27 35
Haemophilus influenzae 79 35 24 31
Anaerobes 16 7 0 0
Streptococcal species 16 7 5 <)
Moraxella catarrhalls 2 4 14 18
Staphylococcus aureus ! 3 0 0
Other 8 4 8 10

Derived from references 12, 32-44, 51.

Viém xoang mdi cAp tinh do vi khuan va cac bién chirng dan dén
« 23 triéu lvot khg’am bac si/nam
- 20 triéu toa thudc khang sinh 2

Tré bi ap xe dudi mang xuwong do S. Pneumoniae 2

Mandell, Douglas, and Bennett's Principles and Practice of Infectious Diseases - Martin J. Blaser Tenth Edition - Vol 1 2025
Infections of the Ears, Nose, Throat, and Sinuses- Marlene L. Durand Daniel G. Deschler Editors Second Editiors 2024 - ISBN 978-3-031-68448-7 ; https://doi.org/10.1007/978-3-031-68449-42024

VN-PVC-00216 04092027



Bénh phé cau xam lan cd ty 1& t&r vong cao hon tir 10-15 1an
so voi bénh phé cau khong xam lan

10'1 5 Ién T& vong do IPD cao hon non-IPD

S6 ca trén thé gici Ty lé tir vong

Non-IPD: Viém xoang/viém tai giira

o
2. c
-IPD: Vié Do
8.910,000 Non-IPD: Viém phoi 3% 28
g3
B
IPD khéng viém o2
phéi, khéng viém i 2
326.000 mang ndo 31% i
IPD Viém
mang
83,900 nao 44%

o

Ty 1é mac va tir vong do mét s6 bénh phé cau khuan
& tré em <5 tuoi (2015)!

IPD: Invasive Pneumococcal disease: bénh phé ciu xam I&n, non-IPD:non- Invasive Pneumococcal disease: bénh phé ciu khéng xam I4n
1. WHO. Pneumococcal conjugate vaccines in infants and children under 5 years of age: WHO position paper — February 2019. Weekly Epidemiological Record. 2019;94:85-104. VN-PVC-00216 04092027



Trén thé gioi, 50% sO ca mac phé cau xam lan va gan 2/3 so ca viém
mang nao do phé cau khuan xuat hién trong nam dau 4o

-

N
50% trong tbng sb ca IPD & tré <5 tudi | ~2/3 s6 ca viém mang nao do phé cau &

xuat hién trong nam dau doi | tré <5 tudi xuat hién trong nam dau doi

<6 thang tudi

<12 thang tudi
.

<24 thang tudi

<36 thang tudi

Tubi 100

Bénh phé cau khuan xam lan (IPD) Viém mang nao do phé cau

Ti lIé ca bénh tich lay
> r X -
Tré 0-59 thang tuoi, %?
apé& mo hinh hoa, dir liéu tir 16 quan thé nguwdi da dwoc st dung (c& mau trung vi = 795) va 15 quan thé ngwdi cho viém mang ndo do phé cau khuan (c& mau trung vi = 282).
IPD = bénh phé cau khuén xam I4n.

Russell F et al. Global review of the distribution of pneumococcal disease by age and region.
Available at: https://blogs.Ishtm.ac.uk/vaccineschedules/files/6.-Russel-review-age-specific-epidemiology-PCV-schedules-session-nov11.pdf. Accessed August 2022.
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Poi twong tré em dwdi 1 tudi la nhom co nguy co' cao mac
phé cau xam lan
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Ty Ié mac phé cau xam lan tai Canada
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1. Invasive pneumococcal disease surveillance in Canada, 2021-2022 - Averil Griffith - Can Commun Dis Rep . 2024 May 24;50(5):121-134. doi: 10.14745/ccdr.v50i05a02.

All ages

2012 m2013 »2014 w2015 w2016 w2017 w2018 m2019 w2020 w2021
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https://pubmed.ncbi.nlm.nih.gov/?term=Griffith+A&cauthor_id=38835503

Trong nam dau ddi, nguy co mac bénh phé cau xam

15n & tré sinh non

1.6 lan

so vOi tré sinh du thang
(Nghién ctru trén 37.868 tré so sinh tai My)

1. Shinefield, Henry, et al. "Efficacy, immunogenicity and safety of heptavalent pneumococcal conjugate vaccine in low birth weight and preterm infants.” The Pediatric infectious disease journal 21.3 (2002): 182-186. VN-PVC-00216 04092027
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Mbc thdi gian pev

Timeline/Status

Vaccine Name? Manufacturer = 55 2000 2009 2019 2021 2022 2024
PPSV23 Merck Licensed
PCV7 Pfizer Licensed
PCV10 GSK Licensed
PCV13 Pfizer Licensed
PCV10 SIi? Licensed
PCV13 Walvax Licensed
PCV15 Merck Licensed
PCvV20 Pfizer Licensed
PCV13 Nanolek Licensed
PCV14 | Biological E Licensed'
PCV21 Merck Licensed
Vaccine Serotype coverage

4 6B 9V 14 18C19F 23F 1 3 5 6A 7F 19A 22F 33F 10A1TA 12F 158 8 ON 2 17F 20 15A 15C 16F 20A 23A 23B 24F 31 35B

~= [ HHNHNNEEE EEEENEEEEEEEN
PCV7

PCV10 .
== Oonmr

el | || LT
mulllllllllllllll.lll'
povas H B EEEEEEEEE

* PCV21 hién tai chua cé chi dinh duoc cap phép tai Viét Nam

1. FA Ganaie et al. Clin Microbiol Rev. 2025 13;38(1):e0017524
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Trién khai PCV NIP tai Australia — Nén tdng phat trién vac xin PCV mai

Correlate of protection of PCVs against IPD by serotype based on estimates in Andrews et
100

7vPCV for all Change over Schedule used for al.”® compared to the accepted 0.35 pg mL™" level.
a0 - children program from 7vPCV to 13vPCV changed
commencement 13vPCV from 3+0 to 2+1 a
80 4 | % S
g £ 45
70 T
S 8 4
8 5]
= 60 £ 35
b4 -
@ 50 L 3
@© E
@ 40 o 2.5
Q 3
3 o 2
L=
= D 15
20 4 : 5; 1
10 \ . .__.’-.\ —'—-‘.‘./. ./0 a 0
1 y— - — | 5
- . & L L S o —r— —_— * 0.35
]  —— - L ’ .-:;:Q——"-—-_..._—-."'_‘ _,..-"."--— .
0 : } i : — ; : 7 o — = } f 0
2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 4 6B 7F 19A
== 7vPCV =#= 13v-non-7v =e= MNon-13v  =-e= Total 7vPCV 13v-non-7v

Table 1.Composition of pneumococcal conjugate vaccines for children that have been

Individual serotypes in 7v and 13v PCVs

used in the past, currently used and in the pipeline.

O cac qudc gia nhw Uc da cé chuong trinh PCV dai han & tré em véi dd bao pht rat cao, ganh nang
IPD con lai hién nay thap.

== CAc nén tang vac xin m&i cho PCV dwoc phat trién can cung cap cac gidi phap dé giai quyét cac
serotype khang vac xin nhw Serotype 3.

NIP : National Immunisation Program
1. Pneumococcal conjugate vaccines in children - Sanjay Jayasinghe - Microbiology Australia https://doi.org/10.1071/MA24050; Published: 31 October 2024 VN-PVC-00216 04092027



https://doi.org/10.1071/MA24050

Chuyén dbi serotype sau tiém ching & tré em

Céc serotype thay doi theo thoi gian & tré <5 tudi
ST3 la serotype dwoc xép hang péng dau, gay ra khoang 9% trwéong hop & tré em dwéi 5 tuoi
va 14% & nguwdi I&n tir 50 tudi tré I1€n tai cac noi trien khai tiém chang PCV10 va PCV13

Children <5 years in PCV10 sites
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1. Serotype distribution of remaining invasive pneumococcal disease after extensive use of ten-valent and 13-valent pneumococcal conjugate vaccines (the PSERENADE project): a global surveillance analysis - Maria
Garcia Quesada - Lancet Infect Dis . 2025 Apr;25(4):445-456. doi: 10.1016/S1473-3099(24)00588-7. Epub 2024 Dec 17.


https://pubmed.ncbi.nlm.nih.gov/?term=Garcia+Quesada+M&cauthor_id=39706205

Panh gia IPD sau khi trién khai tiém ching PCV13 1+1 tlr 2020 tai Anh
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1. Invasive pneumococcal disease 3 years after introduction of a reduced 1 + 1 infant 13-valent pneumococcal conjugate vaccine immunisation schedule in England: a prospective national observational surveillance study —
Marta Bertran MSc -The Lancet Infectious Diseases - Volume 24, Issue 5, May 2024, Pages 546-556 VN-PVC-00216 04092027



https://www.sciencedirect.com/journal/the-lancet-infectious-diseases
https://www.sciencedirect.com/journal/the-lancet-infectious-diseases/vol/24/issue/5

Tac déng tiém PCV10, PCV13 |én ty 1é mac IPD

Ty 1& méc IPD theo do tudi Ty & mac IPD & tré em theo serotype
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. Nghién ctru tir 1991 - 2019 trén 30 nuwdc « Khéng cé nhat quan trong viéc tdng gidm serotype 3

. 32 dia diém tiém PCV13 va 15 dia didm tiém PCV10 theo d tudi va loai vac xin st dung

. 488.758 ca IPD véi PCV13 va 46.386 ca IPD véi PCV10 »  Céc serotype non- PCV13 da tang 1,7 dén 2,3 lan

1. Global impact of ten-valent and 13-valent pneumococcal conjugate vaccines on invasive pneumococcal disease in all ages (the PSERENADE project): a global surveillance analysis Julia C Bennett -
Lancet Infect Dis. 2025 Apr;25(4):457-470. doi: 10.1016/S1473-3099(24)00665-0. Epub 2024 Dec 17. VN-PVC-00216 04092027



Serotype 3 breakthrough? khi dw phong PCV

Tai Hoa Ky : Serotype 3 van ton tai dai dang va s6 ca
mac trén 100.000 dan ngay cang tang caolP

5.0
4.5
4.0
35
3.0
25
2.0

15

z

S0 ¢ca/100,000

1.0
0.5

2017-2018 % of

2018-2019 % of

typ huyét thanh PCV13+6C typ | PCV13+6C typ
huyét thanh huyét thanh
3 42% 46%
19F 28% 32%
19A 22% 14%
6C 3% 4%

Il 19A
7F
]
I sC
19F
[ PCV7 (trir 19F)
S
s

0.0
2011

a. Breakthrough: tiém ngtra vac xin nhwng van mac bénh.
1. Gierke R. Current Epidemiology of Pneumococcal Disease, United States- 2019 updates. Presented at the Advisory Committee on Immunization Practices, 2021. Accessed September 7, 2021. https://www.cdc.gov/vaccines/acip/meetings/downloads/slides-

2012

2013 2014 2015

2021-06/02-Pneumococcal-Gierke-508.pdf.
2. Clinical features and immune memory of breakthrough infection in children after age-appropriate 13-valent pneumococcal conjugate vaccination in Taiwan — Chih-Ho Chen Infection Published 05 Noqg 2024 — Vol 53 , Pages 1069-1077 (2025)

Nam

2016

b. D@ liéu trén tré dwdi 5 tudi

2017

2018

2019

Tai Dai Loan nam 2018-2019

Trwong hop Breakthough &

88% tré dwdi 7 tudi 2

Hau hét cac trwong hop Breakthough
la do serotype

c. Hiéu qua clia PCV13 trén typ 19A van thap gay breakthrough

VN-PVC-00216 04092027
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Chuyén dbi serotype sau tiém ching & tré em va ngudi Ién tai Canada

B) Younger than five years of age C) &5 years of age and older
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== |n 2023, the National Advisory Committee on Immunization (NACI) recommended the use of a 15-valent vaccine
(PCV15: PCV13 serotypes plus 22F and 33F) for all ages older than six weeks .

1. Invasive pneumococcal disease surveillance in Canada, 2021-2022 - Averil Griffith - Can Commun Dis Rep . 2024 May 24;50(5):121-134. doi: 10.14745/ccdr.v50i05a02.
VN-PVC-00216 04092027
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Tai chau A, serotype 3 ¢6 xu hudng tang du vac xin da dwoc trién khail:2

Ty 1&é mac IPD do serotype 3 gay ra & tré tai Serotype 3 ting ty 1é gay bién chirng

HongKong SAR 12 tran ma mang phéi hau viém phéi tai Uc
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khai vic xin trwong tw chi tra (giai doan sém)  NIP (>5 nam) dung PCV7 dung PCV13
(1995-2004) (2006-2009) 2010-2014 2015-2017 (4/2007-4/2009) (2/2015-9/2018)
Ty l& lwu hanh Serotype 3 tdng dot bién Ty 1& gay bién chirng do serotype 3 tang dot bién
gap 2,7 lan du vac xin da duwoc trién khai trén 5 nam (tor 2011) gap 2,3 lan du vac xin da dwoc trién khai trén 4 nam (ttr 2011)

atré dwdi 5 tudi
1. Ho P-L et al. Hum Vaccin Immunother. 2019;15:455-458. 2. Strachan R et al. Thorax. 2021,76:487-493. VN-PVC-00216 04092027



Typ huyét thanh 3 ton tai trén nhém bénh phé cau xam lan nhap vién
o tré em Viét Nam tr 2011- 2023 1

125
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® Panh gia tai 10 bénh vién O Viét Nam
@ 75 ¢ Giai doan 2’01‘1- 2023 ’
= ® Bénh ly phé cau xam lan IPD
2 55 ® 43% viém mang néo, 52% nhiém trung
= huyét, 4% khac
5 ® Nhom phan tich gom 34% la tré em
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1. Nguyen Thi Tam, Jim K. Kinki, Chung The Hao, Thomas Kesteman. Serotype distribution of invasive pneumococcal disease in Vietnam in the pre-vaccination era: a retrospective study 2011-2023
https://iwww.researchgate.net/publication/379957095_Serotype_distribution_of_invasive_pneumococcal_disease_in_Vietnam_in_the_pre-vaccination_era_a_retrospective_study_2011-2023 Accessed on Jul 04, 2024 VN-PVC-00216 04092027
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Pac diém vé day serotype 3
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Puoc téng hop bang con dworng khac vdi cac typ huyét thanh khac?

Khong lién két cong hda tri vdi vach té bao ! /
Hinh thanh mang sinh hoc giup vi khudn séng sét va lay lan trong vat (\ i
chu. 2

i wx

Do am dién thap giup day Ui chat nhay, tranh thuc bao, l1ang dong
b6 thé, tdng kha ndng ton tai trong vom hong nhd né tranh mucin 2

cesssssssees s *....g

1. Choi EH, et al. Clin Vaccine Immunol. 2015;23(2):162-167. 2. Hammerschmidt S, et al. Infect Immun. 2005;73(8):4653-4667; 2. Sugar coater killer serotype 3

pneumococcal disease Front cell infect Microbiol 2020 VN-PVC.00216 04092027



ST3 lien quan dén nguy co tir vong cao hon cac serotype khac trong

bénh phé cau xam lan

Serotype 3
gay ra viém phoi hoai t
~15% so v&i cac serotype khac t

o

Viém phdi hoai tir 1a mot biéu hién nghiém trong va co
kha nang de doa tinh mang cGa nhiém tring nhu mé
phéi. Ty 1é tir vong 45% 2

30-47%

Ty lé tor vong do serotype 33

1. Pneumococcal Necrotizing Pneumonia in Utah: Does Serotype Matter? - Bender J.M.; Clin. Infect. Dis. Off. Publ. Infect. Dis. Soc. Am. 2008;46:1346—1352. doi: 10.1086/586747.

2. Necrotizing Pneumonia: A Practical Guide for the Clinician — Esha Madhu Kapania — Pathogens .2024 Now10; 13(11):984. doi: 10.3390/pathogens13110984

3. Luck JN, Tettelin H, Orihuela CJ. Sugar-Coated Killer: Serotype 3 Pneumococcal Disease. Front Cell Infect Microbiol. 2020 Dec 23;10:613287. doi: 10.3389/fcimb.2020.613287. PMID: 33425786; PMCID: PMC7786310.
4. Weinberger, D. M., Harboe, Z. B., Sanders, E. A., Ndiritu, M., Klugman, K. P., Riickinger, S., ... & Lipsitch, M. (2010). Risk of death from pneumococcal pneumonia is a stable serotype-associated property: a meta-analysis. Clinical infectious diseases: an

official publication of the Infectious Diseases Society of America, 51(6), 692.
5. Sugar coater killer serotype 3 pneumococcal disease Front cell infect Microbiol 2020

VN-PVC-00216 04092027
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22F va 33F la 2 serotype mé&i ndi r
lam giam s6 nam s6ng khée manh

« 22F & 33F la 2 trong 6 typ gay IPD moi
no6i va pho bién & tré trén toan ciu 12

« 22F 33F gay IPD khang khang sinh
macrolid cao tai Hoa Ky va Canada 456

/ &
n

at pho bién, anh hwéng nghiém trong va
o tré 3

Ty |é t&r vong trong 30 ngay

\

16.5%

\

15.4%
22F

~

21.3%

33F

15.4% & 16.5% tré tlr vong trong 30 ngay khi nhiém
22F hoac 33F 7

N =

Noor®

Yildirim, Inci et al. “Serotype specific invasive capacity and persistent reduction in invasive pneumococcal disease.” Vaccine vol. 29,2 (2010): 283-8. doi:10.1016/j.vaccine.2010.10.032
Balsells, Evelyn et al. “Serotype distribution of Streptococcus pneumoniae causing invasive disease in children in the post-PCV era: A systematic review and meta-analysis.” PloS one vol. 12,5 e0177113. 9 May. 2017,

doi:10.1371/journal.pone.0177113

Golden AR, et al. Vaccine. 2021; In press: https://doi.org/10.1016/j.vaccine.2021.08.061
Schroeder MR, et al. Clin Infect Dis. 2017;65(6):990-998.

Adam HJ, et al. J Antimicrob Chemother. 2018;73(Suppl. 7):viil2-vii19.

Golden AR, et al. Vaccine. 2021; In press: https://doi.org/10.1016/j.vaccine.2021.08.061

Amin-Chowdhury, Z., Groves, N., Sheppard, C. L., Litt, D., Fry, N. K., Andrews, N., & Ladhani, S. N. (2021). Invasive pneumococcal disease due to 22F and 33F in England: A tail of two serotypes. Vaccine, 39(14), 1997-2004  VN-PVC-00216 04092027
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NOI dung chinh

Sw phéat trién hé mién dich & tré em va cac 16 hdng lién quan

Ganh nang bénh tat phé cau khuan trong ndm dau doi cla tré

Sw tién hoa cla vac xin phé cau va nhirng thach thirc moi

Loi ich cua viéc bao vé sém qua tiém chung

VN-PVC-00216 04092027



PCV15 thay doi va chinh cong thirc dan dén PCV15 cd tinh sinh mién dich cao trén ST3
va hiéu qua duw doan cao hon PCV13 gap 2 lan

Phan (rng mién dich dwoc tao ra béi cac ty 1é
polysaccharide/protein mang khac nhau

PCV15 Céng thire PCV13 P(:;ValS PC:;\Q'S P(é\élS
C/\JH
Minh hoa
Pneumococcal Ps
N:H NH: Qua trinh cong hop | Ty |§> o/ PS/CRMysr
] polysaccharide
" R protein mang 1.69 1.30 1.12
Néng do IgG
Pyl 647 888 ) 3519
. Khang thé
Céng hop Lo
A cthOcPr}f)ng 4.8 2.0 _ 4.6

PS: polysaccharide; MVC =monovalent conjugate. ELISA = enzyme-linked immunosorbent assay; CRM197= cross-reacting material 197; OPA = opsonophagocytic antibodies; IgG= Immunoglobulin G
Deng, J. Z., Lancaster, C., Winters, M. A., Phillips, K. M., Zhuang, P., & Ha, S. (2022). Multi-attribute characterization of pneumococcal conjugate vaccine by Size-exclusion chromatography coupled with UV-MALS-RI
detections. Vaccine, 40(10), 1464-1471. 2.Lee C, et al. Biologicals. 2019;61:32-37.
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Serotype 3 khéng dwoc ghi nhan trén nhom tiém vac xin PCV15 tai Tuscany, Y
(2005-2024)

® Streptococcus pneumoniae ST3 da noi lén la nguyén nhan hang dau gay ra IPD
° S6 trwdng hop mac serotype 3 gap & nhiéu do tudi tlr tré em va ngudi lon.
® T nam 2023 : lich tiétm PCV NIP chuyén sang PCV15 - khéng ghi nhan case ST3 IPD.
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Number of Cases

Sé trwerng hop mac IPD do typ huyét
thanh 3

I Non C P ia [N Complicated P i ot iditis [ Sepsis M Meningitis
I immunized with PCVser3 Il Non-immunized with PCVser3

Sé trworng hop bénh phdi xam Ian do ST3 dwoc ghi nhan tai Tuscany tir 11/2005 dén 3/2024

duoc phan chia theo mua dich va do tudi Bénh Iy IPD do ST3 chia theo nhém tudi va tinh trang tiém ching theo

(M6 hinh trén: ddi twong tir 14 tudi tré xubéng; M6 hinh dwéi: dbi twong trén 14 tudi) 2 nhom <14 tudi va >14 tudi

1. Serotype 3 invasive pneumococcal disease in Tuscany across the eras of conjugate vaccines (2005-2024) and anthropic-driven respiratory virus fluctuations- Lorenzo Lodi -Human vaccines & immunotherapeutics 2025, VOL. 21, NO. 1, 2510005
https://doi.org/10.1080/21645515.2025.2510005 VN-PVC-00216 04092027



Phan bd serotype va ty I& bénh viém phdi xam lan & tré em tai Catalonia
2018-2022 — IPD serotype 3 giam & nhdm st dung PCV15

100
91
% Table 5 Distribution of Serotype 1 (%)
" jz 72 serotypes in episodes of vaccine
2 & failure 3 53 (81.5%)
g 5 19 A 6 (9.2%)
g 14 2 (3.1%)
S 30 4 1(1.5%)
20
10 - 10 8 7 6 7FA 1(1.5%)
. H B m m = 9V 1(1.5%)
3 24F 10A 19A 8 23B Others 19 F 1 (1‘5%)
Serotype
Serotype distribution during the study period 2018-2022

Serotype 3 la nguyén nhan hang dau (35,1%) cla IPD va lién quan dén viém phdi phirc tap (84,7%) va that bai vac xin (73,6%)
S6 ca méac IPD serotype 3 : tr 7,5/100.000 Pre- PCV15 xubng 2,7/100.000 sau khi st dung Post-PCV15

1. Clinical manifestations, serotype distribution, and incidence of pediatric invasive pneumococcal disease in Catalonia (Spain), 2018-2022 Mariona F. de Sevilla - European Journal of
Pediatrics (2025) 184:323 https://doi.org/10.1007/s00431-025-06137-1 VN-PVC-00216 04092027




Tom tat thoéng tin

O tré em phé cau xam lan cd ty I t&r vong cao hon tlr 10-15 lan so v&i bénh phé cau
kKhong xam lan

Nam dau doi tré c6 nguy co' mac phé cau xam lan cao hon cac nhom tudi khac

Phé cau la tdc nhan chinh gay ra viém tai gitba, viem phdi, viém mang nio va co thé duw
phong

Serotype 3 van ton tai va gay ra bénh ly viém phdi nghiém trong

22F, 33F dé khang khang sinh va la serotype mai ndi can dw phong

VN-PVC-00216 04092027
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Thong tin an toan chon loc

CHONG CHi PINH

Qua man véi cac thanh phan hoat chét, hodc bat ky ta dwoc nao dwoc liét ké trong muc Thanh phan cong thire thude, hodc véi bat ky vac-xin ndo cé chira gidi doc té bach hau.

S’ DUNG THUOC CHO PHU N{¥ cO THAI VA CHO CON BU

«  Phu nir c6 thai: Kinh nghiém con han ché vé viéc s& dung PCV15 & phu ni¥ c6 thai. Cac nghién ctru trén dong vat khéng cho thay cac tac dung cé hai truc tiép hodc gian tiép dbi véi thai ky,
sy phét trién cla phéi/thai, sw sinh d& hodc sw phat trién sau khi sinh.

+  Kha nang sinh san: Khéng c6 di liéu trén ngwdi vé anh hwéng ctia PCV15 dbi véi kha nang sinh san. Cac nghién clru trén déng vat & chuét cdng céi khong cho thay tac dung co hai. Cho
con bu: Chwa r6 liéu PCV15 c6 dwoc bai tiét vao stra me hay khong.

CANH BAO VA THAN TRONG KHI DUNG THUOC

«  Truy xuat ngudn gbc: Tén va sb |6 clia san pham dwoc st dung phai dwoc ghi rd trong hd so.

. Pworng dung: Khdng dwec tiém vao mach mau.

+  Phan (rng phan vé: Can phai luén cé s&n cac phwong tién diéu tri va giam sat y khoa thich hop trong trwdng hop xuét hién bién cé phan vé hiém gap sau khi tiém vac-xin.

< Bénh |y dang mac: Nén hodn lai viéc tiém chiing & nhirng ngwdi dang bi bénh sbt cao c&p tinh hoc nhiém khuan cap tinh. Khong nén tri hodn viéc tiém ching do dang mac nhiém khuén
nhe va/hodc s6t nhe.

«  Giam tiéu cau va roi loan déng mau: Cling nhw v&i cac dang tiém bap khac, can than trong khi dung véc-xin nay cho nhitng ngwdi dang diéu tri chdng déng mau hodc cho nhirng ngu i bi
gidm tiéu cau hoac bat ky rdi loan déng mau nao nhw bénh wa chay mau (hemophilia). Chdy mau hodc bam tim c6 thé xay ra sau khi tiém bap & nhirng ngudi nay.

+  Ngwng thé & tré so sinh thiéu thang: Nguy co c6 thé xay ra ngwng thé va can theo ddi hd hap trong 48-72 gi¢ khi thyc hién lich tiém co ban cho tré so sinh rat non thang (sinh dwdi 28
tuan tudi thai) va dac biét déi véi nhivng tré co tién str hé hd hap chwa trwdng thanh. Vi loi ich clia viéc ching nglra la cao & nhom tré so sinh nay, néi chung khéng nén tir chéi hoic tri hoan
viéc tiém ching.

39
Thong tin ké toa PCV15

VN-PVC-00216 04092027



Thong tin an toan chon loc

CANH BAO VA THAN TRONG KHI DUNG THUOC

+  Ngwei bi suy giam mién dich: Nhirng ngudi bi suy gidam mién dich, cho du do s dung liéu phap &c ché mién dich, khiém khuyét di truyén, nhiém vi-rit HIV hodc cac nguyén nhan khéc,
c6 thé bi gidm dap (rng khang thé dbi véi tao mién dich chd déng. Hién cé div liéu vé do an toan va tinh sinh mién dich cia PCV15 dbi véi nhirng ngudi bi bénh té bao hinh lwdi liém hodc
bi nhidm HIV (xem phan D&c tinh dwoc luwc hoc). Khéng cé dir liéu vé do an toan va tinh sinh mién dich ciia PCV15 ddi véi nhirtng ngwdi thude cac nhém bi suy gidam mién dich dac biét
khéc (vi du ghép té bao gbc tao mau) va viéc tiém ching can dwoc xem xét trén co s& tivng c& nhan.

« Sy bao vé: Ciing nhw v&i bat ky loai vac-xin nao, tiém ching badng PCV15 c6 thé khéng bao vé cho tat c& nhirtng nguwdi dwoc tiém véc-xin. PCV15 sé chi bdo vé chdng lai cac typ huyét
thanh clia Streptococcus pneumoniae c6 trong vac-xin.

+  Sirdung & tré em: D6 an toan va hiéu qua cta PCV15 & tré nhé duéi 6 tuan tudi chua dugc xac dinh.

+  Natri: Thubc nay chia it hon 1 mmol natri (23 mg) méi liéu, tirc 1a vé co ban ‘khéng cé natri’.

TAC DUNG KHONG MONG MUON

Tré so sinh va tré em tir 6 tuan tudi dén dwéi 2 tudi

Céc phan (rng c6 hai thuong gap nhét la s6t = 38°C (75,2%), dé bi kich thich (74,5%), buon ngu (55,0%), dau tai ch tiém (44,4%), ban d6 tai chd tiém (41,7%), gidm cam giac thém &n
(38,2%), cirng tai cho tiém (28,3%) va sung tai cho tiém (28,2%). Phan Io"n~ céac phan rng c6 hai ghi nhan dwoc la nhe dén trung binh va th&i gian ngan (<3 ngay). Phan trng nghiém trong xay
ra & <3,5% tré so sinh va tré em sau bat ky liéu nao, ngoai trir tinh trang dé bi kich thich xay ra & 11,4% ngw¢i tham gia.
Tré em va thanh thiéu nién tr 2 dén dwi 18 tudi
Céc phan &g c6 hai thwong gép nhéat |a dau tai chd tiém (54,8%), dau co (23,7%), sung tai cho tiém (20,9%), ban dé tai chd tiém (19,2%), mét méi (15,8%), nhirc dau (11,9 %), cieng tai chd
tiém (6,8%), va sot = 380C (5,6%). Phan I&n cac phan (rng cé hai ghi nhan dwoc la nhe dén trung binh va thoi gian ngan (<3 ngay); phan (rng nghiém trong xay ra & <4,5% tré em va thanh
thiéu nién.
Ngwoi I&n tir 18 tudi tré 1én

CAc phan (rng bt loi thwdng gép nhét & dau tai chd tiém (64,6%), mét méi (23,4%), dau co' (20,7%), nhirc dau (17,3%), swng tai ché tiém (16,1%), ban dd tai chd tiém (11,3%) va dau khép
(7,9%) (Bang 1). Ba s6 cac phan &ng bat lgi dwogc thu thap la nhe va trong thdi gian ngan (< 3 ngay); cac phan (rng nang xay ra & < 1,5% ngwoi Ién trong chwong trinh thir nghiém 1am sang.
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