Clinical Important of “Tripledemic”

:- COVID-19, Influenza & RSV
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COVID-19 Pandemic

:- Diagnosis, Treatment & Prevention
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Omicron HASIT3519019010Delta 981915

Omicron has many key mutations compared
to Delta

On 26 November, WHO designated SARS-CoV-2
variant B.1.1.529 a variant of concern (VOC)
and named it Omicron

Omicron has > 30 genetic mutations of the
spike protein. The SARS-CoV-2 spike protein
acts like a ‘key” and allows the virus to bind to
ACE-2 receptor and enter and infect cells in 22 e
humans. & ‘,‘3“5."

The spike protein of SARS-CoV-2 is targeted by “ “—

some currently approved COVID-19 vaccines; S
therefore, mutations in the spike protein need B_F % \

to be closely monitored ’ Spike pr
SARS-CoV-2

Areas with mutations
o More than 70% 40 to 70% 15 to 40%
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Antiviral for COVID-19,
Appropriate use in Adults & Children



Natural Infection/Disease Course for SARS-CoV-2

Figure 1. The course of COVID-19 and General Approach to treatment
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Efficacy & Safety of Favipiravir in Thai Adult Patient

The Efficacy & Safety
of Faviptravir

tn COVID-19 Patients without Pneumonia

A prospective open-label randomized controlled
multi-center study
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Evaluation of favipiravir in the treatment of COVID-19

based on the real-world :- a Meta-analysis

Experimental SOC or other antiviral Mean difference Mean difference
Study or subgroup Mean S0 Tolal Mean SO Tofal Weight IV, Random, 85% Cl M-H, Random, 95% C

1.12.1 Mild to moderate

Hany M. Dabbous 20213 1320 586 44 1589 475 48 140% -260(479-041) e——o
Hany M. Dabbous 2021b "5 53 50 124 55 50 148% -080(302122) —_—
Zari F. Udwadia 2021 9 635 70 10 B33 B8 1M3%  -1.00(348 148)
Subtotal (95% CI) 164 166 40.2%  -1.52(-282,0.23) -
Hatarogenaity: Tau? = 0,00; Chit = 1.43, df =2 (P =0.49); £ = 0%

Test for overall effect 2 =2.30 (P = 0.02)

1.12.2 Severe Eﬂn

Faryal Khamis 2021 7.7089 61300 44 T Bi24 108%  0.71(-184,3.26)
Masoud Solaymani-Dodaran 2021  6.8487 3742 153 67028 44913 48.8%  -0.05(-0.99 0.88) —1—
Yan Lou 2021 19.9467 279898 & 15 154801 02%  485(-1570, 25.60)

Subtota (95% CI) 206 0%  004(083,09) >
Hetarogenelty: Tau' = 0.00; ChE =052, df=2(P=0.77). F=0%
Test for overall effect 2 =0.10 (P =0.82)

Total (95% CI) 370 100.0%  -0.55(-1.43,0.33)
Heterogeneity; Taw? = 0.19; Chi* = 5.81, df = 5 (P =0.33); F=14%

Test for overall effect 2=123 (P=022)

Test for subgroup differences: Chi’ = 386, df =1 (P = 0.05), I* = 74.1%

Favors favipiravir  Favars S0C

Figure 2. Forest plot for Favipiravir in COVID-19.

(EXPERT REVIEW OF ANTI-INFECTIVE THERAPY.https://doi.org/10.1080/14787210.2022.2012155.)




Remdesivir EUA by US-FDA

e Remdesivir is approved by the FDA for the treatment
of COVID-19 in hospitalized adult and pediatric
patients (aged 212 years and weighing 240 kg).

e Hospitalized pediatric patients (>28 d) weighing 3.5
kg to <40 kg or aged <12 years and weighing 23.5 kg.

e It should be administered in a hospital / inpatient .



Doubts over impact of key antiviral
treatment

A large UK study suggests molnupiravir has no effect on hospitalisations and
deaths but reduces the overall recovery time from COVID-19.
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The efficacy of Australia’s most widely prescribed COVID-19 oral antiviral
treatment has been called into question following tl of a
significant trial in England.

Molnupiravir
Efficacy in UK
Study
.- 10 Oct.2022

https://lwwwi.racgp.org.au/
newsgp/clinical/doubts-
over-impact-of-key-
antiviral-treatment




B-D-N4-hydroxycytidine (rNHC) Inhibits SARS-CoV-2 Through

Lethal Mutagenesis But Is Also Mutagenic To Mammalian Cells

HPRT experiment 1 HPRT experiment 2

*"

—
-
—

e rNHC was potently antiviral and mutagenic against SARS-CoV-2 starting at concentrations as
low as 0.3 uM; however, FAV showed no detectable mutagenic activity up to a concentration
of 300 uM with modest antiviral activity starting at 100 uM, while RBV showed mutagenic
activity at 300-fold the concentration of the comparable mutagenic activity of rNHC.

(Journal of Infectious Diseases, Volume 224, Issue 3, 1 August 2021,
Pages 415-419, https://doi.org/10.1093/infdis/[iab247



https://doi.org/10.1093/infdis/jiab247

Pfizer’s Covid pill Paxlovid gets WHO's approval. All you need
to know

PAXLOVID™
150 mg + 100 mg

film-coated tablets
PF-07321332 and ritonavir

3‘ im co«ted tablets

pes

33
1332 tablets aNd 10 rMtonavie t :
| L |

e The WHO (22 Apr 2022) recommended Paxlovid over remdesivir, as well
as over Molnupiravir pill and Monoclonal antibodies.

e WHO strongly recommended for patients with non-severe COVID-19 who
are at highest risk of developing severe disease and hospitalization,
such as unvaccinated, older, or immunosuppressed patients.

e Reduction risk of hospitalization by 85%



Medications Without Clinically Relevant Interactions

Thase madications may be coadministered without dose adjustment and without
noreased monitoring.® This list is not inclusive of all noninteracting medications

within each drug cataegory.

Acid reducers Immunosuppressants Pain . D r u g - Dr u g

=« Famotidine =  Abrocitinib = Acotaminophen
« Dmeprazole = Baricitinib

+ pantoprazol e Interactions Between

All = Mycophenolate
ar
=Y = Prednisone

Cotirizine - MNaproxen
=  Diphanbydramine Lipid-modifiers | R i tO n aVi r B O O Sted
= Fexofenadine = Ezeatimibe
= Loratadine = Pitavastatin = Caorticosteroids

= Pravastatin o) u .

- Nirmatrelvir
. Azithromycin Migraine ) - S

WZIT = = Montelukast

f i = Frovatriptan

Maratriptan Miscellansous

- - (Paxlovid) and

= Sumatriptan =« Contraceptives (oral)

= Cyclobenzaprime
Cardiovascular MNeuropsychiatric

=« Carvaedilal =« Citalopram

= Furosemide = Duloxetine ) ,_-_ - T‘* - ) . .
= Hydrochlorothiazide = Escitalopram “-‘";-’ ‘-.- -_ -: - M ed I C atl O n S
= Irbesartan = Fluoxatine I ) o
» Isosorbide dinitrate » Gabapentin
= Lisincpril = Lorazepam
= Lasartan = Maortriptyline
=« Metoprolol = Dlanzapine
=« Prasugrel = Paroxetine

Sertraline . . .
Diabetes Ve faxine https://www.covid19treatmentguidelines.n
s Empazliflozn ih.gov/therapies/antiviral-
=« Insulin . . . .
. Metformin therapy/ritonavir-boosted-nirmatrelvir--

- Pioglitazone paxlovid-/paxlovid-drug-drug-interactions/




COVID-19 Vaccines In
Children & Adults
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New Recommendation of Booster Dose of COVID-19
Vaccines from WHO: 28 Mar 2023

“—_a

high risk of severe disease, though, the advisory group still recommends

boosters, at a 6-month or 12-month interval.
highest risk and pregnant ; a booster at 6 months could be considered,

no longer need to consider offering additional Covid-19 boosters to

people at medium or low risk (healthy children & adults)



Pre Exposure Prophylaxis
(PreP) of COVID-19 (LAAB)



EVUSHELD is the antibody cocktail for

Pre-Exposure Prophylaxis of COVID-19 (Efficacy 85% for 6 mo.)

VEVUSHEI.D“‘

(tixagevimab and cilgavimab)
injection

(tlxg'gse‘;ﬂ':‘na;?‘) lgl::l’.“o" co-packaged
(100 mgImL) with

For Intramuscular Use
Keep vials in original carton to protect from light.
Discard unused portion.

Each carton contains two (2) vials:

One 1.5 mL single-dose vial of tixagevimab

One 1.5 mL single-dose vial of cilgavimab

ATTENTION HEALTHCARE PROVIDER: EACH .

VIAL MUST BE ADMINISTERED SEPARATELY A
BY INTRAMUSCULAR INJECTION V' e

AstraZeneca§ /

0 ) T = o) U
® Muuzinlaufa LAAB 600 mg; IM 0 6 1AdY 61431 PrEP



Indication of LAAB In Thailand??(2)
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Post Exposure Prophylaxis
(PEP) of COVID-19 :-
NO drug & NOT recommended



LAAB for Treatment of
COVID-19

® i) 1NAA LAAB 600 mg ; IM @1%35U Treatment



Efficacy and Safety of AZD7442 for Early Outpatient Treatment
of COVID-19: the TACKLE Phase lll Trial = Key Findings

TACKLE met its primary endpoint: AZD7442 (600 mg IM) administered <7 days after symptom onset
led to a reduction in severe COVID-19 or death 28 days post-dose?

Earlier treatment after symptom onset led to
RRR, 50.5% (35% CI, 14.6-71.3) greater reductions in risk

(p=0.0096) for TIXA/CILGA vs. placebo? W ks

(NE) (9.4084) 04

(37.4926) 669 g4
(311-84.1) 29 9.816) 50,5
(14.6-71.3)

— TIXA/CILGA
— Placebo HR, 0.49; 95% Cl, 0.28-0.86; p=0.010

go\°
55
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0
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0 >
=0
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<3 <4 <5 <6 <7
Time from symptom onset at randomization (days)

UL L
2 IS RN p2 10};;5;3;gs1t5_3%17"1‘g1920212223242526272829 g;r-ﬁg{pams TIXAICILGA 0/6  0/29  1/90  4/172 9/253  11/329 181407

with event | Placebo  0/6 3/34 8/84 171157 27/1251 32/345 37/415

Figure adapted from Montgomery et al 2022.

2Modified full analysis set (all randomized participants who received study drug within <7 days from symptom onset). Primary endpoint was assessed through to Day 29.

Cl = confidence interval; COVID-19 = coronavirus disease 2019; HR = hazard ratio; IM = intramuscular; NE = not evaluable; RRR = relative risk reduction; TIXA/CILGA = tixagevimab/cilgavimab.
Montgomery H et al. Article and supplementary appendix online ahead of print. Lancet Respir Med. 2022.




US FDA withdraws Covid Ab. (LAAB) Evusheld

because it’s not effective against 93% of subvariants

\
rz?»: |ti)(agtevimat; ' ”
“I':“\,' won

150 mg/1.5ml
(Y00 mng'mL)

For Intramusc ular Use

T ADMINISTER
¥ VIMAS J \

Evusheld (tixagevimab and cilgavimab) injection, a new COVID-19 treatment that people can take before becoming symptomatic. (Chris
Sweda/Chicago Tribune/Tribune News Service via Getty Images)

® ilszmnalnsvaziandnanilu BA.2.75 d9lanaanenisno LAAB

https:/lwww.cnbc.com/2023/01/27/covid-fda-pulls-evusheld-because-its-not-effective-against-subvariants.html?



Influenza

:- Diagnosis, Treatment & Prevention
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*Previous estimate included respiratory and other complications from influenza illness such as

cardiovascular, but the new estimate included influenza-related respiratory deaths only

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



Global flu activity declines, with Influenza B

proportions increasing:- 2 Mar. 2023

Percentage of respiratory specimens that tested positive for influenza, by influenza transmission
zone'. Map generated on 02 March 2023.
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Burden of Influenza in Thailand

Systematic Review or Meta-Analysis

INQUIRY: The Journal of Health Care
Organization, Provision, and Financing

Economic Burden of Influenza Vehume 57: 113

® The Author(s) 2020

in Thailand: A Systematic Review Arice reuse guidelnes:

sagepub.com/journals-permissions
DOI: 10.1177/0046958020982925

'LCIurn:le.sagepub.cct_l:n.n'home.-"inq
S. Kiertiburanakul, MD, MHS', W. Phongsamart, MD?, SSAGE
T. Tantawichien, MD?, W. Manosuthi, MD*,

and P. Kulchaitanaroaj, PhD®

A systematic review including 11 studies

Two major impacts at national level
1. Mz l¥aelun1sSny1 (Direct medical cost):
13.56 - 36.02 million USD (approx. 1.1 billion baht)
2. @alomalumsiiaunarmsmgla (Loss of productivity/income):
15.42 — 44.66 million USD (approx. 1.3 billion baht)



Cardiovascular (CV) complications associated with

Influenza infection

: Release of inflammatory
Pro-thrombotic state cytokines and systemic
inflammation

o

:Icauqt:e ’ Hypoxia
Rupture 7. R iar‘ncc:/ec;rsi;ever
metabolic
CV Complications demand
of Influenza
Infection

9.8 ¢
=~ £

t P Elevated heart rate,
' sympthatic activation,
23 & 2 AL "». catecholamine release

Endothelial
Dysfunction

f
‘\

S

Myocarditis or

Heart Failure Myocardial

Infarction

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

Oseltamivir

/5 mg

10 capsules

Licensed (in 2004) and available in Thailand



Update on Antiviral Agents for the Treatment and
Chemoprophylaxis of Influenza :- ACIP 2011 (1)
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( MMWR. January 21, 2011/ Vol 60 / No.1.)



Update on Antiviral Agents for the Treatment and
chemoprophylaxis of Influenza :- ACIP 2011 (2)
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P, Recommended Composition of Influenza
Virus Vaccines
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* A/Victoria/2570/2019
(HIN1)pdm09-like virus

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

» B/Austria/1359417/2021
(B/Victoria lineage)-like virus

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

2022-2023 Northern
hemisphere

* A/Victoria/2570/2019
(HIN1)pdm09-like virus

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

* B/Austria/1359417/2021
(B/Victoria lineage)-like virus

Quadrivalent vaccines:
* B/Phuket/3073/2013-hike
(B/Yamagata lineage) virus

* A/Sydney/5/2021
(H1N1)pdm09-like virus

* A/Darwin/9/2021 (H3N2)-like
virus

* B/Austria/1359417/2021
(B/Victoria lineage)-like virus

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

23 September 2022
hitps://www.who.int/news/item/23-09-2022-new-recommendations-for-the-composition-of-influenza-vaccines-in-2023-for-the-southern-hemisphere
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RSV (Respiratory Syncytial Virus)

:- Diagnosis, Treatment & Prevention




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



Upsurge of human rhinovirus (HRV) infection followed by a
delayed seasonal respiratory syncytial virus (RSV) infection

In Thail children during the COVID-19 pandemic
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Antiviral for RSV In
Adults & Children= NO



RSV Vaccines in Young Children,
Pregnant Women & Adults= NO ?

(But nearly license)



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



Pfizer’s RSV Vaccine study among pregnant women

result in young children: late 2022

. Rsv VACC'NE | GITECTIVE AT PREVENTING

. (RESPIRATORY SYNCYTIAL VIRUS) SEVERE CASES IN BABIES
\ E % DURING FIRST 90 DAYS
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VIDEO 02:37

Pfizer says it’s developed a vaccine to fight RSV virus
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Summary of “Tripledemic”

Flu COVID-19 RSV

e Transmission Droplet / Droplet / Droplet

Airborne Airborne

e Antiviral Rx

)
e Vaccine

h

(Personal data)
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