‘ .}% msus:gudsmsus:91U 2568 : ‘
UPDATE
INFLUENZA

t(rif IHEYEAR L
2025 -

= 3uwshi 19 HurAu 2568
u founuaiiwg 3 Iswisuginaa n.ASogse1 nsvNwy

08.00-09.00  aunlou

09.00 - 09.10 iini!nmsds:qu 13.30 - 14.00 EV71 Prevention: Effectiveness of Vaccine in
neIwngMoUIA uongana Young Children [Biovalys]

19184 (WiAy) weawngn3 ToAAnequur

09.10-09.30  thgnnwiiesien
'mansnfnsuliiuanm N 14.00 - 14.30
neuwndUs:iasy novnsy”™
“ulsviemssaodlsamuiAumele vows:nalng

Flu in Elderly and Vaccine Prevention
[Sanofi Pasteur]

b manssineawndés:wd dnmdides
doundimss:unladn-19” ! ot s ’
nEwRMIA QuNgana

e ————
09.30-10.00  Epidemiology and Situation of Influenza and 1430-1500  Seasonal, Avian and Pandemic Flu:

Other Respiratory Infection in Thailand:
Present & Future

Present & Future
soumansInss (WAw) woawndn3 ARnequui
IWnENuSUIA AUANISAI y ’

15.00 - 15.30 “Tripledemic™ in Adult & Elderly:

10.00 - 10.30 Clinical Important of “Tripledemic™ New Paradigm of Treatment & Prevention

Sovans NS (WAy) eawndnd AWneguur MARSINSOUIIWNGES: WY ArundiBes

15.30 - 1545 Moderator (Q & A)
MARSISGLIBINNGBYY WISy
11.00 - 11.30 Update on Flu and Other Respiratory Viruses: a "
Treatment & Prevention
mansinsdiwngnajunaioy Toalwyadne

~ el
11.30 - 12.00 New Standard in COVID-19 &

ON-SITE
VIRTUAL

12.00 - 12.30 How Benefit of Cell-Based Flu Vaccine
[Biogenetech]
soumansisd (MAw) eswndn3 ToARneguur

aoumusisa:iBeniuiuian

yaidsldugnlin 19:Ma

Update on Influenza and Other Respiratory Viruses:
Treatment and Prevention
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MNumber of detected pathogens
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Sentinel Surveillance in 8 Provinces, Thailand 2021-2024

180
160

140

120 f | i

h

40 ‘ |‘

Ml |.||.|I|h“|"||l|

36384022 4446485052 1 3 5 7 9111315171921 2325272931333537394143454749511 3 5 7 9 1113151719212325272931333537394143454749511 3 5 7 9111315171921232527 29131

* '

Year 2021 Year 2022 Year 2023 Year 2024

minfluenza RSVA/B WmSARS-CoV-2  MERhionovirus/Enterovirus mmParainfluenzavirus EEHuman Metapneumovirus A+B8 Bocavirus Adenovirus mOthers —% of Pathogen detection
Number of ILI samples RSV-A —RSV-B —RSV
60 - .
== =
so | neAne KCMD, tnalznan, quun 201242018
40 -

RSV-positive samples (%)

Month/ Year

llada Thongpan, Sompong Vongpunsawad, Yong Poovorawan.
Sci Rep 2020 Jul 2;10(1):10931.

1 g
K wllnl e

121

100

B0

60

40

% Positive

Number of admissions

Respiratory Pathogens
in ILI patients, Thailand

Influenza windunazning (2 peaks)
RSV sy (na-ne)
COVID-19 aaenil ipeak rilusaay

2000
e auadnTiuen  Iae RSV alas 2015-2019
0 et

Jan  Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
2015 2016 w2017 2018 w2019

(NHSO data of 1,423,509 children hospitalized due to LRTIs)

Sitthikarnkha P, Uppala R, Niamsanit S, et al. Influenza Other Respi Viruses. 2022;16:142-150




OEEHVOoWs

Tasanisiehselsanvalsana@anaaumela Tugilas

ILI T4 8 a3uam

NAYTEUIAINYT NSNAILANLSA

~  Influenza

1) 1
g — niwdndrudeanmaiinuuoelus disusmudeny

100%

(N=1,038) Total n(%)
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Influenza A/B 199 (19.2)
Influenza A HIN1 173 (86.9)

0%

60% <51
Influenza A H3 12 (6.0) .
50% 5179
Influenza B 14 (7.0) a0
Rhinovirus/Enterovirus 241 (23.2) 30% 1611
SARS-CoV-2 149 (14.4) 20% Boos?
Streptococcus pneumoniae 138 (13.3) 1
Haemophilus influenzae 128 (12.3) ” ® . 8 . . ) % .
< A 2 % > o X &
Parainfluenza virus 66 (6.4) & Z\O‘ﬁ £ & «>& o p a o &
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Week 21-32, 19May-10Aug,
N=1038. Most common
pathogens:

<b5yo: Rhino/entero,
COVID, Flu, parainflu,
adeno, RSV

5-17 yo: Flu,
rhino/entero, COVID
18-64 yo: COVID, Flu,
rhino/entero

ost of RS
Adeno,

Rhino/Entero were
in <5yo
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Virus detections by subtype reported to FluNet, 12 February 2024 to 03 February 2025
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Worst flu season: Influenza virus spread, new bird flu cases in
the U.S., plus measles outbreak update

Feb 19, 2025

10 Min Read




Figure 4. COVID-19 cases and global deaths by 28-day intervals reported by WHO Region, as of 10 November 2024 (A); 5 February to
10 November 2024 (B)**

Global COVID-19: >776.8 million confirmed cases )
and >7 million confirmed deaths were reported
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COVID-19-Associated Hospitalizations and Maternal
Vaccination Among Infants Aged <6 Months — COVID-

NET, 12 States, October 2022-April 2024: Need to
immunize mom!
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Weekly COVID-19-associated hospitalization rates

2024

76% had no underlying disease
22% admitted ICU

21% required high flow nasal
canula or BiPAP/CPAP

5% on ventilator

30% had viral coinfection
(RSV: 19%)

12% maternal vaccination
(<5% during October 2023-
April 2024)

Havers FP, et al. MMWR Morb Mortal Wkly Rep 2024,;73:830-836. DOI:
http://dx.doi.org/10.15585/mmwr.mm7338a1



The Evolution of SARS-CoV-2 Virus: GISAID

data from 2019-Dec 2024

VUMSs do not affect diagnosis and severity
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Figure 14: The number of SARS-CoV-2 sequences shared through the GISAID databa

proportions from December 2019 to December 2024.
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RSV causes substantial disease burden
on newborns and infants globally

Etiology of acute respiratory infections in children

Adenovirus
7%

Mycoplasma pneumoniae
9%

H. influenzae

WHO estimates
6%

that RSV accounts
for 63% of
acute respiratory
infections in
infants and

young children
worldwide!

H. parainfluenzae
2%

Influenza A and B
5%

Streptococcus

pneumoniae

8%

In infants, RSV underlies higher hospitalisation
rates compared to rotavirus and influenza?

Hospitalisation Rate per 100,000 Person-Years

0 500 1000 1500 2000 2500
Rotavirus® |
Influenza? .| S - & I

~16x
GREATER

1 in 50 infants will be hospitalized within the 15t year

of life?

Among infants hospitalized for RSV...

> 70% p

born at term and healthy>?

» Japani?: 90% full term
= Thailand!1: 849% full term
= South Korea'?: 80% full term
= Australial?: 91% no pre-existing conditions
Malaysia'4: 92.5% full term

= Malaysta: 92 3% uillerm___~~~____ i

1. Piedimonte G, et al. Pediatr Rev. 2014;35(12):519-530. 2. Zhou H et a. Clin Infect Dis 2012; 54(10): 1427-1436; 3. Ardura-Garcia C, et al. Vacaine. 2021;39(22):2917-2928. 4. McLaughlin, et al. JID, 2020;jiaa? 52. 5. Amricla C et al. J Pediatnc Infect Dis
Scc 2020; 9: 587-595 & Supplnfo; 6. Dement C & al. BMC Infect Dis 2021; 21(1): 730; 7. Sanchez-Luna M et al. Curr Med Res Opin 2016; 32(4): 693-698; 8. Hartmann K et al. ] Infect Dis 2022; 226: 386-395; 9. Thwaites R et al. Eur J Pediatr 2020;
179(5): 791-799. 10. R.M. Reeves et al. J. Infect. 2019 Jun;78(6):468-475; 11. W Chaiut et al. J Infect Pub Health. 2023:16, 1659-1665; 12. Min 5J, et al. Korean J Pediatr Infect Dis 2011;18:154-272; 13. Brusco NK, et al. Commun Dis Intdl 2018; 2022,

16:46; 14. Ng DC et al. Clin Respir J. 2024 Mar 26;18(3):e13747. doi: 10.1111/crj.13747.



Etiology and Clinical Characteristics of Severe Pneumonia Among Young
Children in Thailand Pneumonia Etiology Research for Child Health

(PERCH) Case—Control Study Findings, 2012-2013

All Viruses = i 50.9 (34.2, 66.9)
RS © 3785222 49.8)
Rhin 4.5 (0, 15.7)
HMP —®—— 21(0,8.1)
"é%?: - 1.7 (0, 6.9)
PV/E — 11';((8‘ 3)3) RSV dluanwmsudanaes
Famd = e severe pneumonia
Aden *——0.9(0, 6.1) Tudnidn
Para1l *— g0 4.1)
Para *—  08(0, 4.1)
CMV|  =— 05(0 4.2)
- Para 2 0.3 (0, 2)
g’ Flu C o 0.3 (0, 2)
. FluB e
£ All Bacteria y 050,32 ® 30.9(12.9, 50.8)
& Mcat/NFGNR/OthStrp ® 20.2(5, 40.4) ’ R
Hinon-bj —e——— 3 4(g 12.5)
Entrb/Nmen —9—2‘3(01 12_9)
M. pneuj  ————1 9.0, 87)
S.aur| ~=—— 40 69
Salmsp| <*— (500, 3.9)
S. pneu PCV1_3 ©—0.5(0, 3.1)
Hibl e 4.0 27)
S. pneu Non-PCV13 e— 0.3(0, 2.2)
B. pertl e 30, 2)
C.pneul e g3, 2)
Legio| = g3(0, 2)
Mtb 10.4(1.6, 25.6)
Fungal 2.6(0, 16.5)
NoS 4.7(0, 21.1)
0% 10% 20% 30% 40% 50% 60% 70%

Etiologic
Fraction

Severe pneumonia = CXR confirmed pneumonia of unknown etiology in a patient hospitalized <48 h and requiring intubation
with ventilator support or who died within 48 h after hospitalization; patients with underlying chronic pulmonary or
neurological disease were excluded

Integrated etiology results
among children aged 1 - 59
months hospitalized with
severe or very severe
pneumonia by individual
pathogen, CXR+ Cases

Bunthi C, et al. The Pediatric Infectious Disease Journal 40(9S):p S91-
S100, September 2021. | DOI: 10.1097/INF.0000000000002768



What is immunity debt-andisitreally
making kids sick?

Immunity Debt
during the lock down
explains altered
infectious disease
dynamics post-
pandemic and the rise of
winter infections

Vaccines can
simply cancel
the “debt”
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Clinical Pictures of Influenza and COVID-19 are

overlapping

SYMPTOMS

Neurological
Fever

Headache
Confusion

Respiratory
Dry cough

Sore throat
Nasal congestion

Gastrointestinal
Nausea

Vomiting

Diarrhoea

Musculoskeletal
Myalgia
Fatigue

O

gj
o |

Ghebrehewet et al. BMJ 2016

COMPLICATIONS

O

é

Reports of Encephalopathy Among
Children with Influenza-Associated
Mortality — United States, 2010-11
Through 2024-25 Influenza Seasons

Neurological

Febrile convulsions*
Reyes syndrome*
Meningitis/encephalitis
Transverse myelitis
Guillain-Barré syndrome

During late January 2025,
CDC received anecdotal
reports of critically ill children
with IAE, including deaths
with ANE. Median proportion
of pediatric influenza deaths
with IAE during the 2010-11
through 2024-25 influenza
seasons was 9%.

Cardiac

Pericarditis

Myocarditis

Exacerbation of cardiovascular disease

Respiratory

Otitis media*

Croup*
Sinusitis/bronchitis/pharyngitis
Pneumonia (viral or secondary bacteri:
Exacerbation of chronic lung disease

https://pmc.ncbi.nlm.nih.gov/ar
ticles/PMC6636323/

Pregnancy

Increased maternal complications
Increased infant perinatal mortality
Increased risk of prematurity
Smaller neonatal size

Lower birth weight

IAE was identified in 13% (nine of
68) of deaths during the 2024-25
influenza season (through February
8, 2025), including four with ANE.

Fazal A, et al. MMWR Morb Mortal Wkly Rep 2025;74:91-95.
DOI: http://dx.doi.org/10.15585/mmwr.mm7406a3

Musculoskeletal
Myositis
Rhabdomyolysis



Long-term outcomes following hospital admission for COVID-19
versus seasonal influenza: US VA 81280 COVID-19, 10985 influenza
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High toll of death and health loss following hospital Risks were higher in COVID-19 for all organ systems except for the
admission for either seasonal influenza or COVID-19 pulmonary system, the risk of which was higher in influenza
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Xie Y, et al. Lancet ID December 14, 2023DOI:https://doi.org/10.1016/S1473-3099(23)00684-9



The Post COVID-

19 Effects

SARS-CoV-2 infection
induces

Long COVID
Neurocognitive deficit
MIS-C

CVD, atherosclerosis
Diabetes
Autoimmune

etc



Long COVID ISa WHO: Post COVID-19 condition occurs in individuals with a history of
su bSta ntial pUbliC probable or confirmed SARS-CoV-2 infection, usually 3 months from
the onset of COVID-19 with symptoms that last for at least 2 months
and cannot be explained by an alternative diagnosis

health concern

worldwide, with =277

million people 1in 5 adults experiencing Long COVID reported
estimated to have been major limitations in performing daily activities*

affected worldwide

The incidence of long COVID is estimated to be:"2

~

10-30% 50-70%

of non-hospitalized of hospitalized
cases (severe) cases

Policymakers can use these estimates to support plans,
policies, and programs that advocate for adults

experiencing Long COVID .
';;‘ bitly/mm?380a2 Bc'uvior:Im &';IF':ES:&:‘ s:'m"&':‘s’#&lﬁ
' ‘ DECEMBER 19, 2024 m

https://WWW.cdc.%)v/mmwr/volumes/73/wr/mm7350a2.htm?sfcid=mm7350a2 e&AC
STrackin§1D=USC C_921-

DM1427. S&ACSTrackingLabeI=This%20Week%zoin%20MMWR%3A%20V01.%2073%
2C%20December%2019%2C%202024&deliveryName=USCDC_921-DM 142775

Ford ND, et al. MMWR Weekly / December 19, 2024/ 73(50);1142-1143



How Much Does Long
COVID Cost Society?

Global annual economic impact of

long COVID has hit $1 trillion — or
about 1% of the global economy.

Long COVID increased with number of

reinfection gaflunatanse genwy

COVIDun3w

long

50
45
: |
35 l
30

25 J_
20
T
15 T
10
5
0
1 or more infections 1 infection 2 infections 3 or more infections

Number of COVID-19 infections

Source: Statistics Canada, Canadian COVID-19 Antibody and Health Survey - Follow-up Questionnaire, 2023.

Mechanisms of Long COVID

+ Lymphocyte activation

« Exhaustion

+ Antibody secretion
Viral Virus-specific * Cytokine secretion e
antigens Band T cells - Complement activation

Autoreactive B

el <= Autoimmunity

Phagocytosis Herpes-specific Latent virus reactivation

ViralRNA —> Myeloid cells —> ) TandB cells (herpesviruses)

- Cytokine secretion

» Neuronalinflammation """ 17/
» Microglialactivation .| U= N
[\Va 4 \\ I

)
(R
1
1

Persistent
virus

+ Inflammation
Mitochondrial dysfunction « Tissue dysfunction 4
- Tissue damage

1 ¥ Cortisol

i

Corticotropin N
Adrenalgland—'\%
L2}
Kidney;

Hypothalamus-pituitary-adrenal
axis dysregulation

Il

N\

\\\\\*‘ \“Y‘;
@ ® & Pod
\\\\j’*\\\ri?j’ij

Thromboinflammation

Microbiome dysbiosis
and translocation

Al-Aly, Z., et al. Nat Med 30, 2148-2164 (2024). https://doi.org/10.1038/s41591-024-03173-6
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Posthospitalization COVID-19 cognitive
deficits at 1 year are global and associated
with elevated brain injury markers and gray
matter volume reduction ia3n vinarganas vinlva

mazunwsasaasmssancognitive deficit) swwasa
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NeuroCOVID subgroups

® NeuroCOVID
@ Cerebrovascular
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NeuroCOVID subgroups

B Encephalopathy

[®] Neuropsychiatric

. Other

[$] Peripheral

(5]

DfE response time (s.d. units)

w

Response time

------

NeuroCOVID subgroups

351 COVID-CNS participants and a normative comparator group of
2,927 subsampled age, sex, and education level matched
community controls

Wood GK et al. Nat Med 2025 Jan; 31:245. (https://doi.org/10.1038/s41591-024-03309-8)

Cognition and Memory after

Covid-19in a Large Community
Sample (N=112,964) .iula7aua°
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Participants with unresolved persistent symptoms had the
equivalent of a 6-point loss in 1Q, and those who had been
admitted to the intensive care unit had the equivalent of a 9-
point loss in I1Q

Hampshire A, et al. N Engl J Med 2024;390:806-818.




SARS-CoV-2 Variants and MIS-C in
Omicron period. “The Molecular M|m|cry”
Tosinsou lviilu MIS-C anas undazunss 1/3 mn ICU

International Kawasaki Disease Registry (IKDR), April 2020 - June 2022 " v

N =2,017 children

MiS-C
n =199

Control |
n=45

Enrichment set
P <0.01

Autoantigens
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vevses mi
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Table 1. Characteristics of Patients Hospitalized with SARS-CoV-2 Infection Who Received a Diagnosis of MIS-C during Each of the Ancestral and Variant Periods.*

R
JONG
Y

et

Characteristic

Demographic information
Age —yr
Male sex— no. (%)

Presentation and outcomes —
no./total no. (%)

Kawasaki's disease with all
diagnostic criteria met

Respiratory dysfunction

Coronary-artery dilatation —
no./total no. (%)

Shock

Patient care — no./total no. (%)

Intravenous glucocorticoids

ICU admission

Ancestral Period
(N=710)

7545.1
417 (58.7)

128/708 (18.1)

247/705 (35.0)
137/692 (19.8)

196/706 (27.8)

411/709 (58.0)
336/710 (47.3)

Alpha+ Period
(N=748)

8.715.2
453 (60.6)

103 /744 (13.8)

260/745 (34.9)
159/716 (22.2)

206/746 (27.6)

523/746 (70.1)
366/748 (48.9)

Delta Period
(N=319)

74546
204 (63.9)

66/316 (20.9)

85/318 (26.7)
49/307 (16.0)

74319 (23.2)

222/319 (69.6)
137/319 (42.9)

Omicron Period
(N=240)

72445
153 (63.8)

68/240 (28.3)

56/239 (23.4)
34/229 (14.8)

55/239 (23.0)

162/240 (67.5)
89/239 (37.2)

Alpha+ vs. Ancestral

1.19 (0.67 to 1.70)
1,04 (0.94 t0 1.16)

0.86 (0.73 to 1.00)

1.00 (0.89 to 1.11)
107 (0.94t0 1.21)

1.00 (0.89 0 1.12)

131 (1.17to 1.47)
103 (093 to 1.14)

Difference (95% ClI)§

Delta vs. Ancestral

~0.11 (-0.77 t0 0.54)
117 (0.96 to 1.42)

113 (0.89 to 1.41)

0.76 (0.61 to 0.94)
0.83 (0.63 to 1.08)

0.85 (0.67 to 1.06)

1.43 (L16 to 1.77)
0.89 (0.73 to 1.07)

MS4AS|
R1

TXNDC12 1
CARGIS

COXal

PABRCILZA
KOELRT
RPL39)

Samples from large
multicentre cohort

Molgcutar mlmlcry in MIS-C

[ ]
[
Significance

'
Enrichment

Proteome-wide T7
phage display library

Incubate with serum,
IP, E. coli amplify x2

DNA: extract,
ampilify, barcode

Next-generation sequencing
and bioninformatic analysis

Classifier set
Contribute to LR
107

Autoantigens

True-positive rate

iter out if:
FC >3 in >1 control
FC > 10 in any control

=008
1,000 iteratior (AUC 0949 (05
Re maining: : ol

ation (AUC = 09)

False-positive rate

MIS-C n = 199

1 1
" CRlE i | [ ]
' I ! ' 1
I 1
W "ni 1 .
“ II 1 » Jmn 1 1
.II na 1 "

Bnodaﬁ'sky,A etal. Nature 2024 Aug; 632:622;

FC > mock-IP
<3 —s— 10

Omicron vs. Ancestral

-0.31 (-1.04 t0 0.42)
117 (0.93 to 1.49)

1.52 (1.18 0 1.92)

0.65 (0.49 to 0.85)
0.7 (0.54 to 1.06)

0.83 (0.62 to 1.08)

136 (1.07 to 1.75)
0.73 (0.58 t0 0.93)

Virus's nucleocapsid protein
“MIS-C-associated domain of
SARS-CoV-2” (MADS) had a
similar peptide sequence to the
critical sequence in SNX8
(protein associated with host

defenses against RNA viruses),
highly enriched in MIS-C
patients.

MIS-C is milder during Omicron,
but still severe, 1/4 presented
with shock and with >1/3
admitted to ICU

McCrindle BW et al. N EnglJ Med 2023 Mar 22 ; https://www.nejm.org/doi/10.1056/NEJMc2215074



https://www.nejm.org/doi/10.1056/NEJMc2215074

RSV bronchiolitis leading to subsequent complications

Pneumonia Otitis media Any antibiotic fill
0.8 4 B 0.8 4 0.8 ~
“* [+ 1 “* >8] « RSV bronchiolitis before 6
months of age was associated
o o4 ] ¢ od | 0s | with an increased risk for
3 % subsequent!
: i
9 o2 0.2 } 0.2 } .
¢ * Pneumonia
00| e 00| e 00| e » Otitis media o
: « Antibiotic prescription
-0.2 T T T , -0.2 T T T , -0.2 T T T , fl I IS
g e B g @& g @S

RSV bronchiolitis healthcare encounter <6 months

— Unadjusted analysis Adjusted analysis

ED: emergency department; Hosp: hospitalization; OPV: outpatient visit.
aSeverity as measured by health care encounters.
1. Abreo A, et al. Clin Infect Dis. 2020;71(1):211-214.



Short- to long-term complications of RSV
nav RSV Infection anaudu recurrent wheezing enwanlany Ya

Mid to long-term complications and healthcare utilization3
* In the 5 years post-RSV infection:
* Asthma incidence rate was 37.1 per 1,000 person-years (95% CI. 34.4-
40.1)
* Hospitalized RSV: 57.9 per 1,000 person-years (HR 1.58, 95% CI:
1.03-2.41, P=0.036)
* Non-hospitalized RSV: 36.7 per 1,000 person-years

RSV in early life associated

with wheeze and allergy up
to 11 years, gone by 13 yo.

RSV LRTIl were associated with an
increased risk of infrequent wheeze
(odds ratio 3:2[95% CI 2-0-5-0],
p<0-001), and an increased risk of
frequent wheeze (4-3 [2-2-8-7],
p<0-001) by age 6.

Risk decreased markedly with age
and was not significant by age 13.

Stein, Renato T et al.
The Lancet, Volume 354, Issue 9178, 541 - 545

Among the children with severe bronchiolitis, 27.6% developed asthma by age 5 years gakekian,

Diana S. et al. The Journal of Allergy and Clinical Immunology: In Practice, Volume 5, Issue 1, 92 — 96)

ClI: confidence interval; RSV-H: respiratory syncytial virus hospitalization
1. Phillips M, et al. J Pediatric Infect Dis Soc. 2020;9(5):544-550. 2. Heikkinen T, et al. N Engl J Med. 1999;340(4):260-264. 3. Jalink MB, et al. The
Pediatric Infect Dis J. 2019;38(11):1121-1125. 4. Chirikov VV, et al. J Infect Dis. 2020;221(8):1244-1255.
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msatadelsa 1nda-19, Tanialve uazRSV

 Treatment: supportive
+/- bronchodilator

Early Treatment: Oseltamir,
Baloxavir, Favipiravir

* Treatment: FPV, #1, RDV,
Molnu, Pax, and others

Viral detection: PCR, Antigen Viral detection: PCR, Antigen
less sensitive (available widely)
Serology: No use for diagnosis

Viral detection: PCR, Antigen
Serology: No use for diagnosis,
but helpful for MIS-C Serology: No use for diagnosis

RSV/Influenza/COVID-19 ATK Combo is widely available, Multiplex PCR available for all
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STANDARD Q COVID-19 Ag Home Test
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SARS-CoV-2 Antigen Self Test Nasal
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All variants
still can be

detected by
ATK

MSUS:AUATUMW BaOSI0SARS-CoV-2 (Covid-19)
Antigen Test Kits (Self-Test Kits)
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o | AnuluBeitedy (Diagnostic sensitivity)

290 %, n 2 50

b | A amndaitedy (Diagnostic specificity)
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<10 %, n = 20
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Stages of COVID-19: When should we use anti-viral treatment?

o Milder illness correlates with viral replication, and more severe illness correlates with an inflammatory

response
TI. Incubation: Il. Symptomatic Ill. Early Pulmonary Phase - IV. Late Pulmonary Phase

v
§ Viral replication
S Thrombophilia Immune Dysregulation
£ Macrophage Activation Syndrome
<)
§ Cytokine Storm

Time Course (days)

Ground-glass infiltrates i + ++ +++ ++++
E
Clinical Symptoms FeJer, m laife, cough, || SOB - Mild hypoxia Progressive hypoxia
| heddache, diarrhea <4 L/min N/C & aSat< 94% y
Treatment approach ][ Anti-inflammatory: Immune Suppressive Rx ]

1 Aaa A © Y (= 1 A A o o @ 1 o A o 1 (1
?i'Jﬂ‘YlL%’&l&la'lﬂ'lil,aﬂ%aElﬁ]gl‘l]%"li'w‘nL"lial'ﬁ'ﬁﬂ']a\‘lLL‘lJ\‘JGl’)L‘INNﬁ]']%'J%E]El'l\‘l%")ﬂlﬁ']
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Paul E. Marik, et al. Expert Review of Anti-infective Therapy https.//doi.org/10.1080/14787210.2020.1808462



| Arbidol

Targets S protein/ACE2
interaction

Inhibits membrane fusion
of the viral envelope

. ,\% |_ Camostat mesylate

Inhibits TMPRSS2
§ Prevents viral cell entry 4

ACE2 receptor 9

TMPRSSZ %.blell.

Tocilizumab
Sarilumab

activation

’ . Binds IL-6 receptor
ke D= || Prevents 1L-6 receptor

LInhibits IL-6 signaling

&

D

Membrane fusion
and endocytosis

fooe

Chloroquine
Hydroxychloroquine

Nirmatrelvir/r

Lopinavir
Darunavir

! host immunomodulatory effects

Inhibits viral entry and endocytosis
by multipte mechanisms as well as

Inhibits 3-
chymotrypsin-
like protease

Polypeptides ———> Nonstructural —> g

Proteolysis  proteins

6 receptor

Ribavirin
Remdesivir
Favipiravir

Inhibits viral RdRp

I

Assembly

Structural proteins
A )

Translation

Pharmacologic
Treatments for
Coronavirus
Disease 2019
(COVID-19)

Schematic represents virus-induced host
immune system response and viral
processing within target cells. Proposed
targets of select repurposed and
investigational products are noted. ACE2,
angiotensin-converting enzyme 2; S protein,
spike protein; and TMPRSS2, type 2
transmembrane serine protease

Sanders JM. JAMA 2020.
April 13, 2020



¥Inveq Paxlovid: The Rise and Fall>> dszanswalums
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Feb 2022 Apr 2024

1aNatNaLe 1y

anuausn./msla 89% Real-world laua

B Covid:19-Related Hospitalization or Death from Any Cause through Day 28 among Patients Treated <5 Days after Symptom Onset

significance uazliws

PRIMARY END POINT
)
=)

= Nirmatrelvir+ itonavir (N=1039; 8 events) = Placebo (N=1046; 66 events) Unadjusted HR, 0.14 (95% Cl, 0.10-0.21)

Time to Sustained Alleviation of All
Targeted Signs and Symptoms of Covid-19
(through day 28)

Placebo No treatment

Cumulative incidence

Nirmatrelvir+itonavir vs. placebo: Difference, -5.62% (95% C1, -7.21 to -4.03)

P<0.001 Difference not statistically significant

Nirmatrelvir+ fitonavir - Treatment P=0.60

v
I
£
g
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g
B
¢
=
2
3
E
5
0

0
0 10 40 50
Follow-up, d

12 3

1
95% CI, 11-13 95% Cl, 12-14

Nirmatrelvir-Ritonavir Placebo

No. at risk (cumulative No. of events)

' l" ' ' ' ' ' ' Notreatment 39730 39399 39399 37789 37114 36335 35284 33929 32538 31173
([©] (150) (150) (262) (296) (329) (347) (370) (385) (397)

Days Treatment 22594 22396 21749 21175 20751 20291 19702 18686 17705 16834
() @ (14) as) (18) (20) @0 (23) (25) (30)

Median No. of Days

No. at Risk
NMV-r 1039 1034 1023 1013 1007 1004 1000 993 993 92
Placebo 1046 1042 1005 990 m 93 959 959 943 948 945

Hammond J, et al. NEJM Lin D,et al. JAMA Netw Open.
February 16, 2022 2023,6(9):e2335077 Hammond J, et al. N Engl J Med

2024;390:1186-1195
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Molnupiravir plus usual care versus usual care alone as early
treatment for adults with COVID-19 at increased risk of adverse
outcomes (PANORAMIC): an open-label, platform-adaptive RCT

Taaamsuen sn viseme unanszezie i lvmeasvu (N=25,708) ua NNT gann

The mean 100 Malnupiravir plus usual care group There were significant differences in persistence of any symptom (910 [8-9%] of
age of the =Mt camgroup 10 190 vs 1027 [11%] of 9332, NNT 67) at 6 months, and reported time off work
popu,atlon at 6 monthS (460 [4'4%] Of 10 562 VS 527 [5'4%] Of 9846; NNT 100). Harris, et al. The Lancet
was 56.6 ?5 Infectious Diseases, Volume 25, Issue 1, 68 - 79
years(SD Proportion of recovery over time Molnupira Estimated Estimated
12:6),and = L . .
24 290 g - L — vir plus Usual care treatment benefit
(94%) of @ — —_ usual care effect (95% BCI)
25708 g J_'_HJ_:—'_: (95% BCl)
participants & .
hadhadat 2 el s Primary outcomes
et e 254 = i Hospitalisations 103 96
doses of a -
SARS-CoV-2 Deaths 3 5 ..
vaccine 1-06
0 : : : - Hospitalisationor 105/12 5298/12 525(0 31
T A .81—
i AT * death 9(1%)  (1%) i
Molnupiravir plus ime since randomisation (days) 1 ,41 )
usual care group
Mot yet recovered 12 403 7934 4661 3221 2168 Secondary outcomes
Censored 0 141 260 387 594 1-36
S e e 8795 %41 Days to first ( ) 15 (7-not (1.32 4-2 (3-8-
Mot yet recovered 12140 9411 6121 4175 2774 repo rted recove ry reach ed) 4. 6)1’
Censored 0 271 542 781 1113 1 .40)T
Recoverad 0 2458 5477 7184 8253

Butler CC, et al. Lancet VOLUME 401, ISSUE 10373, P281-293, JANUARY 28, 2023



CPG ms3nu1 COVID-19 luglngy

(12 AIUNAN 2567)

Asymptomatic & ® INWIMNINAING

Mild symptomatic o 1ilfenmnulada

IGRIAVNRG RIS EL Il * 1) nirmatrelvir/ritonavir pasGumelu 57 54 sausiduilenis 5 5u 10 Iaa
Moderate or mild e 2) remdesivir AnsBuNelY 5-7 S FaudFuTlannts 3 51 3 Taa

pheumonia e 3) molnupiravir aasEunie’li 5741 Aawsizudainig 5 51 10 Tag

Pneumonia require e uuzin Remdesivir 5-10 du
oxygen Rx or other severe

° S c c = .
symptoms nansun Corticosteroid lusanidu severe pneumonia

walenanssn 11ld Remdesivir uazwansun

https://www.pidst.or.th/A1453.html/ N i rma Itre IVi r/rito naVi r



CPG mis5nu1 COVID-19 lwan

(12 A9UAN 2567)

Asymptomatic & ® SNBHIMINANIT

Mild symptomatic o Lilfendulada

Mild but with risk factors,

Moderate or mild
pneumonia

¢ 1ux1n Remdesivir 3 1

* fansnun Favipiravir nguainisliguususiladedes

Pneumonia require * wuzin Remdesivir 5-10 §u
oxygen Rx or other severe

P . . = .
symptoms nansun Corticosteroid lusmanidu severe pneumonia

tfadendas/laun agiaeandn 11 Taadau (weight for height >+3SD) Tsannaidumelaizess sauiananianiainisthunavizeguuss lspvidlauazvasniaen Tsa

waanReAaNed 19alnaeiFesy lsanziiauazn1neRANIUAT T9Amay NaNTsARUENITH INNHNIMTLINNIBIMNNIs LU TE AL NTUUSS ANTRWINUINI9EN
https://www.pidst.or.th/A1453.html/



The associated factors of fever duration in patients with FaVi pi raVi r Tre atm e nt

in Thai Children With
- e COVID- 19 Nnmmm M+

Coefficient 95% CI Coefficient 95% CI

1 [ [ || EERENERs og 3. dHa
Pre-dettasomicron

Reference

-0.38  (-1.21)-  0.377 * Retrospective study in 2999 children from 11
0.46 tertiary center in Thailand, 2021-2022.
* 68.2% were non-pneumonia

e Received favipiravir in 53% of non-pneumonia
and 84% of pneumonia patients

COVID-19 who had fever at baseline (2,076 children)

-3.33  (-4.12)-(- <0.001 -2.54 (-3.41)-(- <0.001

2.55) 1.67)

- Despite being relatively sicker, favipiravir

treatment was associated with shorter fever days
(6 vs 8 days, p=0.012 in non-pneumonia; 7.0 vs 14
days, p<0.001 in pneumonia) and hospital stay (5

_------ vs 10 days, p<0.001 in non-pneumonia; 8.0 vs 10.1

days, p<0.001 in pneumonia).

0.06-0.14 <0.001 0.02-0.11 0.022

0.03 (-0.01)-  0.147

3.21 (-3.99)- (- <0.001 -3 (-4.09)-(- <0.001

2.44) 2.25) Sujittra Chaisavaneeyakorn, et al.



Influenza: NO Need for Hospitalization

- Children and adults at high . .
risk for influenza Empiric antiviral treatment

complications ‘ as soon as possible without
- Patients of any age with influenza testing based on clinical

progressive disease of any diagnosis
duration

empiric antiviral treatment can be

prescribed based upon clinical
Healthy non- < <2 days ” judgement

high-risk persons
with ILI

>2 days “ unlikely to provide significant
clinical benefit from antiviral
treatment

(fever and either cough or sore throat)

February 9, 2022: CDC, National Center for Immunization and Respiratory Diseases (NCIRD)



Clinical Guidance for Patients with Acute Respiratory
Illness Being Hospitalized When SARS-CoV-2 and
Influenza Viruses are Co-Circulating 30 2 1woszAN3ouni
ﬂmﬁmammmﬂu‘lﬂm

Diagnostic Test
Order multiplex nucleic acid detection assay for influenza A/B/SARS-CoV-2.

If not available, order SARS-CoV-2 nucleic acid detection assay or antigen
detection assay and influenza nucleic acid detection assay wasain ATK sasldnin

Tuajiaaulasn niamsanudalamanis ldlanunamaiudn Wumainen

N1SAALTALLANLTATILANNLLL
landmlual annnan COVID-19

In COVID-19 patients Community-acquired
bacterial co-infections can

occur with COVID-19 but
appear to be uncommon,
and more common with
influenza

If bacterial pneumonia or sepsis is suspecteq,
consider testing recommendations and empiric
antibiotic treatment
e Start empiric oseltamivir treatment for

suspected influenza as soon as possible

regardless of illness duration, without waiting
for influenza testin g resu Its https://www.cdc.gov/flu/professionals/diagnosis/testing-

guidance-for-clinicians-hospitalized.htm
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Vaccines and Vaccination




COVID-19 Vaccine

e lasnulsnlan 50% anuau sw 70%
* anAnnsuLsala >90% ulaziAaRAUIULAN
* lasnu MIS-C >90-100%

* Long COVID iszueu 40-80%

NUUBAYU SN. 1A €

v o I =y
et ulungauides
aAN15 ke )Tous

v a o ay 1Y o Y
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Link-Gelles R, et al. MMWR Morb Mortal Wkly Rep 2024,;73:77-83. DOI: http://dx.doi.org/10.15585/mmwr.mm7304a2

Holm Hansen C, et al. Lancet Infect Dis 2024:S1473-3099(23)00746-6. DOI: https://doi.org/10.1016/s1473-3099(23)00746-6;

Watanabe A, Vaccine . 2023 Mar 1041 11 17831790

Hamad Saied, et al. Pediatr Rheumatol Online J. 2023;21(1):80. 2023 Aug 7. doi:10.1186/s12969-023-00848-1 Lancet Child Ado

https://www.cdc.gov/flu/vaccines-work/effe
ealth 2018 May;2(5):338-349. doi: 10.1016/52352-4



http://dx.doi.org/10.15585/mmwr.mm7304a2
https://doi.org/10.1016/s1473-3099(23)00746-6
https://www.cdc.gov/flu/vaccines-work/effectiveness-studies.htm
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Influenza vaccines: Overall not much different!

Influenza Vaccines

Live Attenuated

N e—

Split Virion m
AN

v RO UE
R Y -

» Paugh =
t ,a’-/ » ?
%m "‘l"

\

Tndu cell-based vinlw match aanwuglen
14 7-21%

Raul Ortiz de Lejarazu-Ledonardo et al, Vaccines 2021,9:1255

Clinical influenza virus

Egg MDCK cells

|

Virus variant selection

z > 4 e

ilable in Thai PR R Wyp, R
Available in Thailand

YYYYYYYYYYYY
YYYYYYYYYYYY
REEAY YVOTYNYY

Selective immune answer

YYYYYXYYY YN
YYYYYYYYYYY
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Broader answer



Recommended composition of influenza virus vaccines

2023 Southern
hemisphere

2023-2024 Northern

hemisphere

« A/Sydney/5/2021
(HIN1)pdmO09-like virus

* A/Victoria/4897/2022
(HIN1)pdmO9-like virus

E

orld Health
rganization

2024
Southern/Northern Southern/Northern
hemisphere hemisphere

* A/Victoria/4897/2022 « A/Victoria/4897/2022
(HIN1)pdmO9-like virus (H1N1)pdmO09-like virus

» A/Darwin/9/2019
(H3N2)-like virus

» B/Austria/1359417/202
1 (B/Victoria lineage)-
like virus

* A/Darwin/9/2019
(H3N2)-like virus

* B/Austria/1359417/202
1 (B/Victoria lineage)-
like virus

Quadrivalent vaccines:

* B/Phuket/3073/2013-
like (B/Yamagata
lineage) virus

Quadrivalent vaccines:

» B/Phuket/3073/2013-
like (B/Yamagata
lineage) virus

https://www.who.int/news/item/27-09-2024-recommendations-announced-for-influenza-
vaccine-composition-for-the-2025-southern-hemisphere-influenza-season

* A/Thailand/8/2022 } » A/Croatia/10136RV/20
(H3N2)-like virus 23 (H3N2)-like virus

* B/Austria/1359417/202 e B/Austria/1359417/202

1 (B/Victoria lineage)- 1 (B/Victoria lineage)-
like virus like virus

Quadrivalent vaccines:

» B/Phuket/3073/2013-
like (B/Yamagata
lineage) virus

Quadrivalent vaccines:

» B/Phuket/3073/2013-
like (B/Yamagata
lineage) virus

B/Yamagata
ldnuag 3 luas WHO

aswuziun trivalent
vaccine suil 2024
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« A/Victoria/4897/2022 (HIN1)pdm « A/Victoria/4897/2022 (HIN1)pdm 13.25
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» AlVictorla/t897/2022 . AVictoria/4897/2022 S e osires (BOVRY) [
(HIN 1_)de09-|lke VIrus (H1N1)pdm09-like virus like virus (6B.1A.5a.2a)
¢ Mhalland/8/2022 . A c 1 10136RV 20 « A/Croatia/l10136RV/2023-like » A/Croatia/10136RV/2023-like virus 100
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http://www.thainihnic.org/influenza/files/FLU/2501FLU.jpg



VE of Seasonal Influenza Vaccine : 2005-2023

Effectiveness of Seasonal Flu Vaccines from the 2005 — 2023 Flu Seasons
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2009-10 2010-11 2011-12 2012-13 2013-14 2014-15 2015-16 2016-17 2017-18 2018-19 2019-20 2020-21%* 2021-22 2022-23%%
FLU SEASON

SEASONAL FLU VACCINE EFFECTIVENESS

70

60

PERCENT EFFECTIVE

20

10

Source: https://www.cdc.gov/flu/professionals/vaccination/effectiveness-studies.htm *2020-21 flu vaccine effectiveness was not estimated due to low flu virus circulation during the 2020-2021 flu season.
**In a Wisconsin study among patients aged 6 months to 64 years, VE was 54% against medically attended outpatient acute
respiratory illness (ARI) associated with laboratory-confirmed influenza A.
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Among children with confirmed influenza of any severity, compared with controli:
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54%

95% CI: 25—-72

asssssssssnmsnsmennnnnnnnnnnnn®

47%

95% CI: 38-53
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50%

95% CI: 40-58
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Cl, confidence interval; ER, emergency room; GP, general practitioner; Ped, Paediatrician

29
1. Claeys C et al. Lancet Child Adolesc Health 2018;2:338-349; 2. GSK Clinical study register Study 115345 (FLU D-QIV-004)

https://www.gsk-clinicalstudyregister.com/files2/gsk-115345-clinical-study-report-redact-01.pdf. Accessed August 2018 (internal data, not published). PM-TH-FLT-PPTX-200002 05/20



https://www.gsk-clinicalstudyregister.com/files2/gsk-115345-clinical-study-report-redact-01.pdf
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Relative Vaccine Effectiveness for QIV-HD vs QIV-SD across Clinical Outcomes

Events (%)
Relative vaccine
Outcome QIV-HD QIV-SD effectiveness
(n=6425) (n=6232)
Hospitalization for pneumonia or influenza 64.4
P P 10 (0.2) 28 (0.4) T
Hospitalization for respiratory disease 40.1
P piratory 24 (0.4) 40 (0.6) 1810 65.5)
Hospitalization for cardiorespiratory disease 12.1
103 (1.6) 117 (1.9) (-15.5 t0 33.3)
Hospitalization for cardiovascular disease -1.0
82 (1.3) 81(1.3) (-39.1 to 26.6)
Hospitalization for COVID-19 -24.7
15(0.2) 12(0.2) (-191.9 to 45.5)
Hospitalization for any cause 6.9
P y 513 (8.2) 550 (8.8) 5210 17.6)
All cause death 48.9
21 (0.3) 41 (0.7) (11.5 to 71.3)

Johansen ND, et al. NEJM Evid 2023;2 (2). DOI: 10.1056/EVID0a2200206
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64.4%

(24.4 to 86.4)

AANITLR LTI

48.9%

(11.5t0 71.3)




Department Of Disease Control

Highly Recommends Flu Vaccines For:
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Live Attenuated Influenza Vaccine - Flu protection without the injection
Approved for 2-49 year of age a3 T Tuun ny Uarwil 68

LAIV is designed to stimulate an immune response similar to that of wild-type influenza. It expresses the
same surface antigens as the wild-type influenza virus and provides immunity through 3 immune paths*”’

Attenuated

Cold-adapted

Temperature-
sensitive

Efficacy WAYAVAVETo ol o]

Up to 88% effectiveness

against influenza Is at least as effective
illness in children 2- as that of 11Vs against
17 years® all influenza strains®*

LAIV = live attenuated influenza vaccine

References detailed on notes.

aNCOSAL A
WUCOSALIGA

LAIV is well
tolerated

with an established 20-year
safety record and >193
million doses distributed
worldwide16:17

LAIV offers
more stable
protection

across the flu season
than 11\/18

Preferential
recommendation

for children in some countries
e.g. UK, Ireland, Denmark
etcl9-25



Evolution of COVID-19 vaccine component

N1SRATATURILNUTAWLANLAN AzLNNNITTRINUITATUIGS 23-33% wastnumsiasnu
NSAALEALUUNDINIS 11-25% AMNIATULAN

é“;\‘) World Health

735

Y
&Y Organization

—

Ancestral + XBB.1.5

Ancestral
\ l BA.4/5 TAG-CO-VAC
onovalent Monovalent advises
monovalent JN.1

lineage

Pfizer
Moderna .
30 Hg/0.3 100 Pfizer Moderna 30Pﬂz% 3 Moderna
H/Y. 50 pg/0.5

m 4 1g/0.5 ml 15+15 25+25 i |
Hg/0.3 ml & 1g/0.5 ml m As of April 2024, nearly

all (>94%) sequences in
available databases are

Using statistical modeling, the predicted additional effectiveness of a vaccine dose with an
derived from JN.1.

updated vaccine antigen may be approximately 23-33% against severe disease as compared to
a previous vaccine antigen and 11-25% against symptomatic disease.

https://www.who.int/news/item/26-04-2024-statement-on-the-antigen-composition-of-covid-19-vaccines
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Percentage of total global population
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Jul 2021 Jan 2022 Jul 2022 Jan 2023

® At least one booster dose

@ At least one dose @ Complete primary series

Adults with chronic conditions
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Older adults

Older adults with chronic conditions
Healthcare workers
Pregnant wormen

Adults

Children & adolescents with chronic ...

=
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Children & adolescents

11

Other groups

o

10 20 30 40 50
Number WHO Member States

@ 1) Periodic revaccination & primary vaccination recommended @ 2) Vaccination recommended ® 3) Vaccination not recommended

Figure 20: National policies on COVID-19 vaccination and periodic re-vaccination per population group,

as reported during Q3 2024

>=71 booster

Jul 2023

53

WHO MS reported on COVID-

19 vaccination policies for at
least one population group

45

WHO MS reported
recommending periodic
vaccination for at least one
population group

Older adults

are most frequently reported
as being recommended to be
periodically revaccinated
against COVID-19

Global COVID-19 Vaccine
Coverage: Highly disparity
Uszinasia Naindunnaey szmaou Tu
WINTFUITIA

By the end of 2023, 67% of the global
population had a complete primary
series and 32% had >=1 booster dose.
Only 5% of people in low-income
countries received a booster
compared to 49% of people in high-
income countries.

Among older adults, 83% had a
complete primary series and 61% had
a booster

Among health workers, 89% had a
complete primary series and 31% had
a booster

Not all country recommend vaccine

https://cdn.who.int/media/docs/default-
source/documents/emergencies/20241224_covid-
19_epi_update_special-edition.pdf?sfvrsn=b0a6ddaf_1&download=true



New SARS-CoV-2
Variant Expected to

Dominate Winter’s
COVID-19 Wave

azinisawanaawugnnil Ti
AnFIANUTNANANGR Azlna

CENGTEEITE T

XEC is similar enough to other
circulating variants that it’s not
expected to cause worse symptoms
s lamalaivilada Ji [T orundermine the latest COVID-19
By the time the 2023-2024 - vaccines’ ability to prevent severe
COVID-19 vaccines hit drug ~ disease.
stores last fall, the Omicron NG P S LRGSR  XEC closely related to the variants
subvariant they targeted— ~ Reudil "‘ e targeted by the latest COVID-19
XBB.1.5— had already _ 4 5 vaccines, which are JN.1 and KP.2
shrunk to less than 3% of AR\ % - N |
circulating SARS-CoV-2 in the Y i 2 N ubin & etal"JAA,Cﬁ'veP,Lffof;g ‘}'Z;’f
US. By June, JN.1 is only 1.6% N/ // 7 doi:10.1001/jama.2024.24481



https://www.fda.gov/emergency-preparedness-and-response/coronavirus-disease-2019-covid-19/covid-19-vaccines-2023-2024
https://www.fda.gov/emergency-preparedness-and-response/coronavirus-disease-2019-covid-19/covid-19-vaccines-2023-2024
https://doi.org/10.1001/jama.2023.27841
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COVID-19 vaccination® among pregnant
people is associated with

-
P = ! .
| ﬂ about 60% reduced risk of COVID-19
;J i hospitalization in babies younger than
X »’ 6 monthsold
r 4
J

________
rrrrr

People who are pregnant, may become
pregnant, or are breastfeeding should
get vaccinated against COVID-19
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Infants Born to Unvaccinated Mothers — no./total no. (%)
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102/450 (23)  56/450 (12) 33/450 (7) 38/449 (8) 13/448 (3)
11/87 (13) 8/87 (9) 3/87 (3) 5/87 (6) 1/87 (1)

Infants Born to Fully Vaccinated Mothers — no./total no. (%)

Halasa NB, et al. NEJM June 22, 2022
DOI: 10.1056/NEJMoa2204399
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Safety of co-administration of
MRNA COVID-19 and seasonal
inactivated influenza vaccines

———
e —
— . )
in the vaccine adverse event
el reporting system (VAERS)
e —— |
_—

Pain In Extremity

MNausea

Chills

during July 1, 2021—-June 30,
2022

e G LvidAduTAdansanlavinlua lailavin
- .., VETNTINARY
Fatigue _ This review of reports to VAERS following
4 =

co-administration of mRNA COVID-19 and
seasonal influenza vaccines did not reveal

any unusual or unexpected patterns of AEs.
0.00% 1.00% 4.00% 6.00% B.00% 10.00% 12.00% 12.00% 16.00%

B mRNA COVID-19 booster dose alone (n=59,384) B mRNA COVID-19-booster dose with 1IV4 (n=1019) Moro et ai. Vaccine. 2023 Mar 10;41(11):1859-1863.
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Mazur NI, et al. Lancet Infect Dis. 2023 Jan;23(1):e2-e21. https://doi.org/10.1016/S1473-3099(22)00291-2
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Use of Respiratory Syncytial Virus Vaccines
in Older Adults: Recommendations of the
ACIP, 2023 saduilosnu RSV luggaie

Efficacy evaluation
period

Vaccine efficacy against outcome

RSV-associated
LRTD?*

RSV-associated
medically attended
LRTDS

82.6 (57.9-94.1)

87.5 (58.9-97.6)

88.9 (53.6-98.7)

88.9 (53.6-98.7)

56.1 (28.2-74.4)

78.6 (23.2-96.1)

Vac 37/979 (3.8) vs
Pla 9/976 (0.9)

RR =4.10 (1.99-8.45)
GBS: 1.5/mil doses*

Season
z Arexvy
1
Abrysvo
Season
= Arexvy
2
Abrysvo
Severe Arexvy
reactogenjf
ity events
Abrysvo

Vac 36/3673 (1.0%) vs
Pla 24/3491 (0.7%)

RR = 1.43 (0.85-2.39)
GBS: 5/mil doses*

Melgar M, et al. MMWR Morb Mortal Wkly Rep 2023;72:793-801. DOI: http://dx.doi.org/10.15585/mmwr.mm7229a4

CDC Updates RSV Vaccination

Recommendation for Adults 6/26/24

Based on CEA, CDC recommend RSV vaccine (1 dose) for:
* Everyone ages 75 and older
* People ages 60-74 at increased risk of severe RSV

Underlying medical conditions associated with increased risk for severe RSV disease include:

U | , Chronic liver
disease (e.g., CHF and disease
CAD) —
Chronic or progressive .
neurologic or neuromuscular
conditions
Other factors associated with increased risk for severe RSV disease include:

@ /\ Residence in a Any underlying factor
nursing home or a provider determines
other long-term care might increase the risk
facility of severe RSV disease

* GBS higher than the background rate after mRNA vaccines among adults aged
>65 years were 0.43 and 0.54 per million doses of Pfizer-BioNTech and Moderna

COVID-19 vaccines. Hause AM, et al. MMWR Morb Mortal Wkly Rep 2024;73:489-494.
DOI: http://dx.doi.org/10.15585/mmwr.mm7321a3

Moderate or severe
immunocompromise

Chronic kidney
disease

Chronic lung disease

ﬁ asthma)

(e.g., COPD and

Chronic hematologic
disorders

Chronic cardiovascular

Diabetes
Mellitus

Any underlying condition
that a provider determin
might increase the risk o
severe RSV disease

Frailty or advanced age,
as determined by the
healthcare provider

https://www.cdc.gov/media/releases/2024/s-0626-vaccination-adults.htm|
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Bivalent Prefusion F Vaccine in Pregnancy to Prevent
RSV lliness in Infants (Pfizer) Yosri LRTI Tumsnlaa 82%

RSVpreF vaccine in pregnancy was effective against medically
attended severe RSV-associated lower respiratory tract illness
in infants

Medically Attended Severe RSV-Associated
Lower Respiratory Tract lliness

100.0 ] At 90 days At 180 days

Vaccine efficacy: 81.8%  Vaccine efficacy: 69.4%
(99.5% ClI, 40.6 to 96.3) (97.58% CI, 44.3 to 84.1)
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. RSVpreF vaccine
P ST TR T MNP ETNRY Y (SR T g FEnean
90 120 150 180
Days after Birth

In this phase 3, double-blind trial conducted in 18
countries, we randomly assigned, in a 1:1 ratio
(N=3,682 vs 3,676), pregnant women at 24 through
36 weeks’ gestation to receive a single
intramuscular injection of 120 pg of a bivalent
RSV(subgroups A and B, 60 pug each) prefusion F
protein—based (RSVpreF) vaccine or placebo.

>1 Adverse Event in Maternal Participants
within 1 Month after Injection

Serious Severe
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B RSVpreF Vaccine (N=3682) M Placebo (N=3675)

Kampmann B, et al. NEJM April 5, 2023
DOI: 10.1056/NEJMoa2216480




Nirsevimab

Nirsevimab for Prevention of RSV in
Healthy Late-Preterm and Term Infants:
Phase 3 RCT, multinational, infants >35
cooral — wk GA, age <1yo, MELODY (N=1490),

syncytial i sl Phase3 dwned niula 6 ey szansnn 75%  wver

(RSV) -Extended half-life

Hospitalization for Lower Respiratory Tract Infection
through Day 150 . )
Efficacy, 62.1%; 95% CI, -B.6 to 36.8; P=0.07 FUI/y human LA monoclonal antlbOdy with

100 amino acid substitution in the Fc domain
M252Y/S254T/T256E modifies FcRn binding:
(50mg/0.5ml <5kg and 100mg/1ml >5kg)

Primary Efficacy End Point

Efficacy 74.5%; 95% ClI, 49.6 to 87.1; P<0.001

Percentage of Patients

i S 100 1.6% * Asingle injection of nirsevimab
5 5 % : 0.6 administered before the RSV season
(o I 7]
2E = 9 0 — : protected healthy late-preterm and
< : &\’ 9 Mirsevimab Placebao . .
265 g term infants from medically attended
- 0 . .
Lt Serious Adverse Events through Day 361 RSV-associated lower respiratory
§ Sia 100 tract infection.
© W . . .
8= ‘§) i g * However, hospitalization was not
<438 g4 g 10 significant different.
> £ s 6.8 7.3% : )
ERG 2 & * Efficacy was lower in <3 mo, <5kg,
53 1 5 but small number
Sie 0 S
Nirsevimab 0 - Hammitt L, et al. N Engl J Med 2022; 386:837-846

Mirsevimab Placebo DOI: 10.1056/NEJM0a2110275



Extensive clinical development and RWE demonstrates
alleviation of RSV disease burden with Nirsevimab

Efficacy against RSV hospitalizations
from RCTs

Phase 2b: 78.4%1 (95% CI: 51.9-90.3)
MELODY Phase 3 (All subjects): 76.8%2 (95% cI:
49.4-89.4)
HARMONIE Phase 3b: 83.29%0> (95% CI: 67.8-92.0)
Effectiveness against
RSV-related hospitalization®
98%7
919%7
- Andorra 81.0%p10
= ES Catalonia (95% CI: 60.9-90.7)
-_—
. 87.6%04
Catalonia (95% CI: 82.1-91.4)
. . 829%¢
Galicia (95% CI: 65.6-90.2)
- 87.6%11
Madrid (95% CI: 67.7-95.3)
Murcia
Valenciai 84.4%1
Valladolid (95% CI: 76.8-90.0)
Navarre 88.7 %>
(95% CI: 69.5-95.8)
83045
‘ ’ FR ENVIE (95% CI: 73.4-89.2)
' 849%¢
s e

Effectiveness against RSV-related
hospitalization in ICU#

—_— Andorra 85.69%p10
®  ES Catalonia (95% CI: 41.7-96.4)
-_—
loni 90.1%*
Catalonia (9% CI: 76.3-95.9)
- 92.19%p11
Madrid (95% CI: 64.0-98.3)
85.9%>
Navarre (95% CI: 13.2-97.7)
‘ ' ER PICU 75.9%:¢°
Network (95% CI: 48.5-88.7)

Effectiveness against RSV-associated
ED visits*

77%7

(95% CI: 69-83)

Us VISION

87.9%>

ES Navarre (95% CI: 70.3-95.1)

€ |

Effectiveness against primary
care-attended bronchiolitis#

Y

. 48.19%04

& ES Catalonia [k

‘ ' FR PARI 79.7%12
Network (99% 1 €7.7-87.3)

)

Cumulative Hospitalizations
in 100,000

Cumulative Hospitalizations ‘

Impact on public health!4-16

8K
2022-23
&K 2019-20
2018-19
2017-18
4K

89.8% lower

(95% CI: 87.6-90.3)
decrease

v
AT
52 2 4 & 8

Epidemic week

[
1

2023/24 with
nirsevimab
I I I I

40 42 44 46 48 50 10 12 14 16 18 20

Bl 2019
2023
Bk
2022
4k
: 80%, 90%, 95% lower
ok i compared to 2019, 2022, and 2023
v
o g1l 2024 with nirsevimab

14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48 50 52
Epidemic week

# Immunized vs non-immunized. *Medically attended ARI in the outpatient setting, urgent @re center, ED and hospital settings. T compared to previous years. # compared to 2019: in 2024 hospitalizmtions have besn ingeasing until week 25, closely following the hospitalization curve of 2019, ARIL, acute respiratory
illness; CI, confidence interval; ED, Emergency department; ICU, Intensive care units. RSV, respiratory syncytial virus.




ACIP: Entering RSV season, either maternal RSVpreF vaccination @32-36
wk GA OR nirsevimab to infants <8 months (also 819 months at
increased risk for severe RSV) is recommended : US Oct 2023

Maternal vaccination@32-36 wk GA Infant nirsevimab: all <8 mo
Advantages Advantages

* Protection right after birth « Ab wane more slowly

» Effective against F protein-mutated virus * Ensure amount of Ab received
Disadvantages * No risk for adverse pregnancy outcomes
» Dependence of Maternal Ab response Disadvantages

* AE: preterm birth, hypertension in preg. * Requires infant injection

Medically Attended Severe RSV-Associated Primary Efficacy End Point

Lower Respiratory Tract lliness Efficacy 74.5%; 95% Cl, 49.6 to 87.1; P<0.001

100.0 —l

VE=81.8% in 90 DOL
Vaccine efficacy: 81.8%

ey o/
(99.5% Cl1,40.6t1096.3)  69% in 180 DOL VE=74.5% in 150 DOL

Placebo

through Day 150 (%)

—
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2
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=
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3
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=
(&)

RSVpreF vaccine
Ry T T FIP T ST R RO T T N R )|
3|0 60 90 120 150 180
Days after Birth Nirsevimab Placebo
Fleming-Dutra KE, et al. MMWR Morb Mortal Wkly Rep. ePub: 6 October 2023. DOI: http://dx.doi.org/10.15585/mmwr.mm7241el

Medically Attended RSV-Associated
Lower Respiratory Tract Infection
OC=NWHAM,UONO®®O
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Respiratory syncytial
virus for infants
younger than 1 year:
effects beyond
prevention of acute
respiratory illness

Between 6 months and 5 years

Up to 6 months

Improved lung

health %

Reduced incidence
of wheezing
episodes

Eq\ \
I‘I ‘

J i O Reduced all-cause LRTI

Reduced antibiotic use

/ h Improved availability of
(o] i) hospital beds
/(V S

Reduced RSV-LRTI
all-cause deaths
Reduced RSV
disease deaths

. Reduced
1{;9 J recurrent LRTI

msieenu RSV lumsn

THdselewiluaening
| | Y oW/
NN NUAYBINUIIA

Potential
reduced
incidence of
S COPD

Potential
reduced
incidence of

asthmw

Feikin DR, et al. Lancet ID. November 21,
2023DO0I:https://doi.org/10.1016/51473-3099(23)00568-6
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Steps for H
P Treatment Stay Home and

Immunizations Cleaner Air Prevent Spread*

*Stay home and away from others until,
for 24 hours BOTH:

Distancing

Tests
= 4

R N

lsidnaziilu 1a3m Taudnlual vsa RSV lduansauiiauny

Your symptoms  yYou are fever-free
are getting better (without meds)

Then take added precaution for
the next 5 days

o)

A9 Aauldanan 24 491 uLads=a9m5aan B U

https://www.cdc.gov/respiratory-viruses/downloads/RVG-Summary-Graphic-508.pdf



IMF sees cost of COVID pandemic rising

H OW m u c h beyond $12.5 trillion estimate

By Reuters

The COVID-19 Pandemic
and the $16 Trillion Virus COVID-19

Januan y 20, 2022 11:29 PM GMT+7 - Updated 3 years ago

Category Arp(?unt cost?
(billion)
Lost GDP $7,592
Pangkok Post
Health loss L
- Premature death $4,375 THALAND ) GENERAL | :
- . . g~ UNCTAD
- Long-term health $2,572 Thailand spent B444bn in 3 years1 V *v UN trade & M >80 6
impairment fight pandemic 5/ development I
- Mental health §1,581 o R e e et i B e
i m pa i rm e nt Home / News / Coronavirus will cost global tourism at least $1.2 trillion
HealthiCare Coronavirus will cost global tourism at least $1.2 trillion
Total $16,121 - ]
TOta l fo r a fa m i l'y Of 4 $ 1 96 ’ 47 5 S;::;;(:Zstimates that for every $1 million lost in international tourism revenue, a country’s
national income could drop by up to $3 million. The effects on employment could be dramatic.
% of annual GDP 90%

JAMA. 2020 Oct 20;324(15):1495-1496. doi: 10.1001/jama.2020.19759



https://doi.org/10.1001/jama.2020.19759

Real-World Assessment of Economic and Clinical Outcomes
in Thai Patients With Respiratory Syncytial Virus Infection
Across Age Groups: A Retrospective Cohort Analysis

Win Khaing! | Chia Jie Tan' | Chanthawat Patikorn? | Chonnamet Techasaensiri® | Oraluck Pattanaprateep* |
Teerapon Dhippayom'> | Jackrapong Bruminhent® | Nathorn Chaiyakunapruk!’

A retrospective cohort study was conducted using data from a tertiary care hospital from 2014 to 2021. N=2122 who at least one RSV test
positive (both rapid antigen and real-time PCR tests.

Hospitalization 683(49.85%) 197(44.27%) 31(52.54%) 67(58.26%) 101(75.94%)
Critical care 154(22.5%) 32(16.2%) 15(48.4%) 18(26.9%) 38(37.6%)
Death in 2.9% 2.5% 19.4% 28.4% 26.7%

hospitalization

Total direct 780 592 1004 2211 2231
medical cost (488, 1185) (377,899) (483,1862) (1062,6962) (1250,4989)
Median (IQR) USD

Conclusion: Among RSV-positive patients, younger children experienced the greatest burden, but poorer outcomes were
observed in older adults. Higher costs were associated with older age, comorbidities and critical care needs.

Win Khaing, et al. Influenza and Other Respiratory Viruses. , 2024; 18:€70039 https://doi.org/10.1111/irv.70039
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