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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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Cases per 100,000 population

COVID19TAssociated Hospitalizations and Maternal
Vaccination Among Infants AgededMonthsy COVID
NET,12 States, October2022t1April 2024: Need to
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Weekly COVIDB19tassociated hospitalization rates

A 76% had no underlying disease
A 22% admitted ICU

A 21% required tigh flow nasal
canula or BIPAP/CPAP

A 5% on ventilator

A 30% had viral coinfection
(RSV:19%)

A 12% maternal vaccination
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Month and year Havers FP, et al. MMWRIorb Mortal Wkly Rep2024;73:830u836. DOI:

http://dx.doi.org/ 10.15585mmwr.mm 7338al
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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 Amongs .4
Children in Thailand Pneumonia Etiology Research for Child Healt ;5=

(PERCH) Cags€ontrol Study Finding2012r2013

All Viruses = ® 50.9 (34.2, 66.9)
RS 346 (22.2, 49.8)
Rhin 4.5 (0, 15.7)
HMP —— 2.1 (0, 8.1)
l-é%?: e 1.7 (0, 6.9)
1409 v UC U E
PV/E e 1,3((0, 7.)3) RSy UC Ue oy
Para *—— 4.2(0,6.1) i
Ela *— 4 severe pneumonia
Adend <=——(9(0,6.1) AUy OCAY
Parat *— (g0 4.1)
Para ©— 08(0,4.1)
CMV T 05(0, 4.2
& Para 2 0.3 (0, 2)
S Flug e 0.3 (0, 2)
. FluB e
2 All Bacteria " 023402} © 30.9(12.9, 50.8)
5 Mcat/NFGNR/OthStrp ® 20.2(5, 40.4) |
Hinon-b —e— 34 125)
Entrb/Nmen T 2.3(0, 12.9)
M. pneu| ———— g0 87)
S.aur| <*— 40 6.9
Salm sp T 0.5(0, 3.9)
S. pneu PCV13 ©70.5(0, 3.1)
Hibl  e— g4(0,2.7)
S. pneu Non-PCV13| e— g3 22
B. perty e 30, 2)
C.pneu; e g3(0, 2)
Legio| e 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 hospitaliZ@B h and requiring intubation
with ventilator support or who died within48 h after hospitalization; patients with underlying chronic pulmonary or
neurological disease were excluded

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

Bunthi C, et al. The Pediatric Infectious Disease JourndD(9S):p 91-
S100, September2021. | 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 nelebt s
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Clinical Pictures of Influenza and CGAdAre

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. BMRD16

overlapping

COMPLICATIONS

O

é

Reports of Encephalopathy Among
Children with InfluenzaAssociated
Mortality T United States2010c11
Through2024¢25 Influenza Seasons

During late Januar025
CDC received anecdotal
reports of critically ill children
with IAE, including deaths
with ANE. Median proportion
orcamants sl orseemameace. OF pediatric influenza deaths
Exacerbation of chronic lung disease Wlth IAE durlng th@Ol(xll
roesetmena omicsions trough 2024625 influenza
seasons wasg%.

Increased infant perinatal mortality

smaller neonetlane

Lower birth weight IAE was identified it3% (nine of
68) of deaths during th€024¢25
influenza season (through Februar

8, 2025, including four with ANE.

Fazal A, et al. MMWRIlorb Mortal Wkly Rep202574:91¢95.
DOI: http://dx.doi.orgd0.15583mmwr.mm7406a3

Neurological

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

Cardiac

Pericarditis

Myocarditis

Exacerbation of cardiovascular disease

Respiratory

Qtitis media*
Croup*

https://pmc.ncbi.nim.nih.gov/ar
ticles/PM®636323

Musculoskeletal
Myositis
Rhabdomyolysis



Longterm outcomes following hospital admission for C@\D
versus seasonal influents VA m  @QVIEL9, m n  idiflyignza
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High toll of death and health loss following hospital Risks were higher in COVI1Bfor all organ systems except for the
admission for either seasonal influenza or CGIAD pulmonary system, the risk of which was higher in influenza
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The Post COVID
19 Effects

SARSCoV-2 infection
Induces

A Long COVID

A Neurocognitive deficit
A MIS-C

A CVD, atherosclerosis
A Diabetes

A Autoimmune

A etc




LOng COVID is a WHO: Post COVID19 condition occurs in individuals with a history of

substantial public probable or confirmed SARSCoV-2 infection, usually 3 months from
p the onset of COVIB19 with symptoms that last for at least2 months
hea|th concern and cannot be explained by an alternative diagnosis

worldwide, with K77
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
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How Much Does Long
COVID Cost Soclety?

Global annual economic impact of
long COVID has hit $l trillion y or
about 1% of the global economy.

Viral
antigens

Persistent
virus

Virus-
Band T cells

ViralRNA — Myeloid cells —>

Mechanisms of Long COVID

+ Lymphocyte activation
« Exhaustion

+ Antibody secretion

« Cytokine secretion

- Complement activation

Autoreactive B

and T cells

specific <= Autoimmunity

Latent virus reactivation
(herpesviruses)

Herpes-specific

+ Ehagocytosts Tand B cells

- Cytokine secretion

'

Long COVID increased with number of

reinfection 38L0 séaf&aRUlong
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Source: Statistics Canada, Canadian COVID-19 Antibody and Health Survey - Follow-up Questionnaire, 2023.

Al-Aly, Z., et al

. Nat Me®0, 2148u2164 (2024). https://doi.org/10.1038s41591-024-03173-6




Posthospitalization COVIDB19 cognitive "
deficits at 1 year are global and associated Cognition and Memory after
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Participants with unresolved persistent symptoms had the

351 COVIBECNS participants and a normative comparator group of  €quivalent of aé-point loss in 1Q, and those who had been
2,927subsampled age, sex, and education level matched admitted to the intensive care unit had the equivalent of 8-

community controls point loss in 1Q

Wood GK et al. Nat Me@025 Jan;31:245. (https://doi.org/10.1038/s41591-024-03309-8) Hampshire A, et al. N Engl J M22P4390:806818



SARSCoV-2 Variants and MIS-C In

Omlcron period. /4 he Molecular Mimicry b
a1 a6 A aMISIC sGEX 1/ 3y KO

International Kawasaki Disease Registry (IKDR), A@d20- June2022
N =2,017 children

Molecular mimicry in MIS -C

BodanskyA et al. Nature2024 Aug;632:622;

Virus's nucleocapsid protein
IS C-associated domain of
SARSCoV-2H{MADS) had a
similar peptide sequence to the
critical sequence in SN)8
(protein associated with host

defenses against RNA viruses),
highly enriched in MISC
patients.
MIS-C is milder during Omicron,
but still severe, 1/4 presented
with shock and with >1/3
admitted to ICU

I

McCrindle BW et al. N Engl J Me2l023 Mar 22 ; https://www.nejm.org/doi/ 10.1056/NEJM@215074
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