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Clinical Important of “Tripledemic’

.- COVID-19, Influenza & RSV
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COVID-19

Epidemiological & Clinical Important




WHO:-Global COVID-19 cases & deaths, as of 13 Oct. 2024

COVID-19 Morbidity and Mortality trends

Figure 2. COVID-19 cases and global deaths by 28-day intervals reported by WHO Region, as of 13 October 2024 (A); 5 February to 13
October 2024 (B)**
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mmm Thailand

COVID-19 cases &
death in Thailand
as of 13 April 2024

Coronavirus Cases:
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Clinical manifestations of children <18 yr. with COVID=19

.- A systematic review

Figure 2.

Severity of illness in children with COVID-19

Critical
Severe 1.2%

Moderate
46.0%

Severity of illness of the reported cases. COVID-19, coronavirus disease 2019 [Color figure can be viewed at wileyonlinelibrary.com 7]

Pediatric Pulmonology. 2020;55:1892-1899. 10.1002/ppul.24885




Classification of long COVID.
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Classification of long COVID.

BMJ. 2020;370 doi: 10.1136/bmj.m3026. m3026.



COVID-19 Vaccination Can Prevent Long COVID

Persistence of viral RNA or protein ’ Fusion between neurons and between neurons and glial

| Impaired Cognition

Long COVID increased with number of
reinfection gaflunananss gawu long

! COVIDunau
Chart 2

Percentage of Canadian adults with long-term symptoms, by number of self-reported COVID-19

Glial cell

Putative Mechanisms of Coghnitive ;. infections, June 2023

percent

Dysfunction in Long Covid

Impaired hypothalamic—pituitary response Elevation in cytokine levels and increased

leading to inappropriately low level of cortisol microglial reactivity; activation of hippocampal
microglia and reduced neurogenesis; persistent
loss of oligodendrocytes and myelinated axons

Hypothalamus

CRHL ".\‘ Emboli d_)

C3-
Corticotropin @ Fibrin r!‘\"
1Cortisol @ //y
e\ AC““‘Ed &~ Thrombus
- platelets
@ Gut dysbiosis with impaired intestinal
bsorpti f tryptophan, Iting i o .
\g Bt e Brreon T vagal The survey indicated that, as of August 2022, among the

signaling

Endothelial inflammation, platelet and % apprOXImatew 118 mI||I0n Canad'an adU'tS that ever had a

complement activation, and possible X . A
et COVID-19 infection, about 16% experienced long-term
symptoms following their infection

Al-Aly Z. N Engl J Med 2024;390:858-860 https.//www150.statcan.gc.ca/n1/pub/75-006-x/2023001/article/00015-eng.htm
DOI: 10.1056/NE/Me2400189
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Comparison of mortality and cardiovascular complications due to

COVID-19, RSV, and influenza in hospitalized children and young adults.

From: Comparison of mortality and cardiovascular complications due to COVID-19, RSV, and influenza in hospitalized children and young adults

Risk of myocarditis in Covid-19, influenza and RSV

Influenza 1

Covid-19-

0.25 0.50 0.75
Adjusted Odds ratio

Risk of myocarditis in COVID-19, influenza and RSV infection

BMC Cardiovasc Disord 24, 686 (2024). https://doi.org/10.1186/s12872-024-04366-0



Study links COVID infection to heart attacks, strokes
Reported October 9,2024

e COVID-19 increase therisk of heart attack, stroke, and death,
e From Cleveland Clinic and the USC & UK Biobank data.

e Overall, risk of a major cardiac event was elevated in COVID-19
patients at all levels of severity (HR, 2.09; 95% ,Cl 1.94 to 2.25]) and ,

In those hospitalized for COVID-19 (HR, 3.85; 95% CI, 3.51 to 4.24),

e Patients with COVID-19 had a 21% greater risk of heart attack,
stroke, and death than people with cardiovascular disease without
COVID-19 infection.

Arteriosclerosis, Thrombosis, and Vascular Biology.https://doi.org/10.1161/ATVBAHA.124.321001



https://doi.org/10.1161/ATVBAHA.124.321001

Bivalent vaccines help prevent COVID-related stroke,
heart attack, US data show (Jan. 11, 2024)

https://www.cdc.gov/immwr/volumes/z/wr/mmz7soias.ntm



Study: COVID-19 vaccination protects against serious

cardiovascular disease

e 8,070,674 adults, 88.5% received at least
one dose of vaccine, 86.9% at least two,

and 67.9% three or more.

e Qutcomes included myocarditis,
pericardium, cardiac arrhythmia, heart

failure, TIA, and stroke.

e Overall, vaccination was associated with

decreased risks of cardiovascular

disease by about 20% - 30% compared

to no vaccination.

https:/lwww.cidrap.umn.edu/covid-9/study-covid-19-vaccination-protects-against-serious-cardiovascular-disease



A 6-year study in areal-world population reveals an

Increased incidence of dyslipidemia during COVID-19 in Italy
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J Clin Invest. 2024;134(21):e183777. https://doi.org/10.1172/JCI183777



https://doi.org/10.1172/JCI183777

For kids and teens, extra weight could mean a higher

chance of long COVID:- 25% in obesity & 42% in severe obisity

Children with overweight and obesity are important risk factors for pediatric Long
COVID, highlighting the need for targeted care to prevent chronic conditions in
at-risk children and young adults who are infected with SARS-CoV-2.

JAMA Netw Open. 2024;7(10):e2441970. doi:10.1001/jamanetworkopen.2024.41970
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Paget, J. et al., J Global Health 2019; 9(2): 020421, doi:10.7189/jogh.09.020421; Iuliano, A. D., et al., The Lancet, 2018; 391(10127), pp. 1285-1300
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Influenza Surveillance: Thailand 2025
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Flu strain count 2025
A HI1/N1 41.38%
A H3/N2 26.72%

B unspecified 31.90%

Source: MoPH, DDC https://ddc.moph.go.th/uploads/ckeditor2//files/DOE flu 206-2568.pdf access 19 Feb 2025
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# Confirmed influenza
cases in Australia

Cases The US faces a 'dramatic
400,000

Increase' in flu cases.

It could be sign for Australia,

& how about Thailand

300,000 289,166

233,453

200,000

100,000

https://www.sbs.com.au/news/article/d
ramatic-increase-in-us-flu-cases-
could-be-a-sign-for-australia/qgl8274fu




National Syndromic Surveillance System (US):2023-2025

Region
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Influenza Mortality from

the National Center for Health Statistics Mortality Surveillance System
Data as of February 20, 2025
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The Underrecognized Burden of Influenza

In Young Children

e Conclusions

e Among young children, outpatient visits associated

with influenza were 10 to 250 times as common as

hospitalizations.

e Few influenza infections were recognized clinically.

N Engl J Med 2006;355:31-40.
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The Underrecognized Burden of Influenza
In Young Children (0-5 Mo.)
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Panel A shows hospitalizations for influenza per 1000 children, according to study

year, age group, and study site, from October 2000 through September 2004.
N Engl J Med 2006;355:31-40.




Comparison Between Clinical Outcomes in Influenza

A and B Infections: A Multicenter Retrospective Cohort Study

omparative Analysis of Clinical Outcomes
Between Influenza A and B: Key Findings

Q@ Multicenter Retrospective Cohort Study (Pre-COVID-19, 2016—-2018)

AN

Hospitalization 76.5% .}S I .?i 70.8% (p=0.29)

@Dl Oseltamivir Use ‘M 43.5% 29.2% (p=0.01)

Better prognosis
Short-term Favorable Outcome = ™M™ (aOR 2.52 [1.15-5.51]

ICU Admission i ETR  or1.35[0.76-2.38]

Mortality 13.4% (n=24/179) KTR 8.7% (n=7/80, p=0.30)

Conclusion: Influenza B should not be underestimated in clinical burden,
uiring equal attention intreatment and vaccination strategies.

CMI Communications (2025), doi: https://doi.org/10.1016/j.cmicom.2025.105072




Cardiovascular (CV) complications associated with

Influenza infection

: Release of inflammatory

inflammation
asvlsey '
""’1‘5"
&&=
Acute | . . :
Plockic .. Hypoxia
q s 4 and/or fever

Rupture % . ; iy
metabolic
CV Complications ESIE

of Influenza
Infection

Elevated heart rate,
sympthatic activation,
catecholamine release

Endothelial
Dysfunction

Myocarditis or

Heart Failure Myocardial

Infarction

Curr Cardiol Rep (2022). https://doi.org/10.1007/s11886-022-01748-8




Tamiflu®

Oseltamivir

/5 mg

10 capsules

Licensed (in 2004) and available in Thailand



WHO recommends that trivalent vaccines for use in the

2025 southern hemisphere influenza season.

Egg-based vaccines

® an A/Victoria/4897/2022 (H1N1)pdm09-like virus;
e an A/Croatia/10136RV/2023 (H3N2)-like virus; and
® a B/Austria/1359417/2021 (B/Victoria lineage)-like virus.

Cell culture-, recombinant protein- or nucleic acid-based vaccines

®* an A/Wisconsin/67/2022 (H1N1)pdmO09-like virus;
e an A/District of Columbia/27/2023 (H3N2)-like virus; and
e a B/Austria/1359417/2021 (B/Victoria lineage)-like virus.

The recommendation for the B/Yamagata lineage component of quadrivalent
influenza vaccines remains unchanged from previous recommendations:

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

https://www.who.int/news/item/27-09-2024-recommendations-announced-for-influenza-
vaccine-composition-for-the-202s-southern-hemisphere-influenza-season




RSV (Respiratory Syncytial Virus)

Epidemiological & Clinical Important




Pediatric RSV Hospitalizations (season), 2017-2023

Figure 1. Observed and Expected Weekly Age-Specific Respiratory Syncytial Virus [R5V )-Associated Hospitalization Rates (per 1000 Children)
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Pediatric RSV (ICU) Hospitalizations, 2017-2023

Figure 2. Observed and Expected Weekly Age-Specific Respiratory Syncytial Virus-Associated Intensive Care Unit Admission Rates {per 10000 Children)
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RSV infection within 6 months after birth

Infants need protection from RSV immediately after birth
Timing between in-season birth discharge and RSV hospitalization is very short (<60 days)

Timing between

Study design: observational study of RSV and RS\V@hospitalization
hospitalizations in the first year of life among US
pre-term infants born 29-35 wGA who were not

receiving RSV immunoprophylaxis (2014-2015

and 2015-2016 RSV seasons)

For infant discharge from birth hospitalization
during the RSV season (Nov-Mar):

46% of all RSV-confirmed hospitalizations
occurred within 30 days of birth hospital
discharge

82% of all RSV-confirmed hospitalizations
occurred within 60 days of birth hospital % -

. 0-30 31-60 61-90 91-120 121-150 151-180
discharge n=12  n=d 0=t

Proportion of infants hospitalized for
RSV disease

Days since blirth hospitalization discharge

RSV, respiralory syncyta! virus, wGA, weeks gestational age
Andersen EJ et al. Am J Pennatel 2020,37:421-429; Knlov LR, Andersen EJ. J Petinatol 2020, 40 1135-1144




RSV Hospitalization of US children ; Nov 2022

e RSV causes bronchiolitis.

e Patients need oxygen support because their airways are smaller

and the inflammation makes it difficult for them to breathe.

e About 2% of all infants are hospitalized with RSV and 79% of
those hospitalized younger than age 2 have no underlying
medical conditions.

e Up to 300 children under age 5 die annually from RSV, according
to the US CDC report.

https://www.cnbc.com/222/11/1s/biden-asked-to-declare-emergency-over-rsv-flu-kids-
hospitalizations.html
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Mortality of RSV in Thai Children <5 yrs and Older Adults

-

_OO

15.9%

e In-hospital mortality rate of

RSV in adults?

mortality: Systematic review and meta-analysis. Pediatr Pulmonol. 2017 Apr;52(4):556-569.

Case fatality per 1,000 children
of Thai Children <5 yrs is
1.2/1000 (1/802) 2 from
prospective surveillance study

From Meta-analysis Case fatality
per 1,000 children of Asian < 5
yrsis 1.11 (0.25-3.05)3

0.12%

In-hospital mortality of RSV in
children under 5 yrs?

PM-TH-RSA-PPTX-240058 P17




Antiviral for RSV In
Adults & Children= NO



Vaccine Pregnant Women & Adults= Yes

RSV Vaccines in Young Children=NO



FDA advisers recommend Pfizer & GSK RSV

vaccines for those 60 and older:- Mar 1, 2023

US CDC estimates that RSV hospitalizes 60,000 to 160,000 older adults in
the US each year and results 6,000 to 10,000 deaths.

RSV can worsen conditions such as asthma, COPD, and CHF.

Pfizer's vaccine, called RSVPreF (Abrysvo), is a bivalent recombinant

subunit vaccine that contains 2 RSV subgroups, A and B (120 mcg).

GSK's vaccine, RSVPreF3 (Arexvy), a recombinant RSV A subgroup +

adjuvant.

Both are given as a single intramuscular dose, Pfizer at 120 micrograms

and GSK at 120 micrograms with 50 micrograms of adjuvant.

https://www.cidrap.umn.edu/respiratory-syncytial-virus-rsv/close-vote-fda-advisers-
recommend-pfizer-rsv-vaccine


https://www.cdc.gov/rsv/high-risk/older-adults.html

Pfizer Announces Positive Top-Line Data of Phase 3 Global Maternal

Immunization Trial for its Bivalent RSV Vaccine Candidate

e Researchers enrolled nearly 7,400 pregnant women, half of
whom were randomized to receive a single dose of Pfizer's

RSV vaccine during the second or third trimester.

e Vaccine efficacy against severe disease during the first 90
days of life was high at 81% (95%CI 40.6% to 96.3%.)

e And when extended over 6 months, vaccine efficacy against

severe disease was 69.4% (Cl 44.3% to 84.1%).

https://www.cidrap.umn.edu/news-perspective/zoz/11/news-scan-nov-oi-2022



No RSV Vaccine for Children : only for Pregnancy & Elderly

No vaccines for children, only in maternal & elderly

In the 1960s, a formalin-inactivated RSV vaccine (FI-RSV) was combined with
alum for intramuscular injection of babies. Unfortunately, the vaccine was not
efficacious and enhanced disease when participants were subsequently exposed to
RSV. Hospitalizations were far more prevalent in the vaccinated group than among

controls and there were two fatalities attributed to the vaccine?
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1. Julia L Hurwitz. Respiratory syncytial virus vaccine development. https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3255794/
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Bivalent Prefusion F Vaccine (Abrysvo) in Pregnancy
to Prevent RSV lliness in Infants (severe RSV LRTI)

A Medically Attended Severe RSV-Associated Lower Respiratory Tract lliness
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Placebo 3480 2899
RSVpreF vaccine 3495 2981

N Engl J Med 2023;388:1451-1464. DOI: 10.1056/NEJM0a2216480
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FIGURE 1 Open in a separate window

Respiratory virus hospitalizations in under 3's in England. Rates of weekly hospitalizations of less than 5-year-olds

per 100000 population by SARI Watch, England, of COVID-19, ESV and influenza during winter of 2022 /2023 [37].

RSV, respiratory syncytial virus.
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Summary of “Tripledemic”

Flu COVID-19 RSV

e Transmission Droplet / Droplet / Droplet

Airborne Airborne

e Antiviral Rx
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