Health Promotion against

Emerging Viral Infection
toward Healthy Aging
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Thailand : from aged society to super-aged society

Super Aged Society
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WHO's work on the UN Decade of Healthy Ageing
(2021-2030)

Join the movement on the Decade Platform

https://www.who.int/initiatives/decade-of-healthy-ageing



Healthy Ageing 2015

High and stable capacity Declining capacity Significant loss of capacity

Functional
ability

Intrinsic
capacity

- Prevent chronic conditions
Health services: or ensure early detection Reverse or slow Manage advanced
and control declines in capacity chronic conditions

Support capacity-enhancing

behaviours
Ensure

a dignified late life

Promote capacity-enhancing behaviours
Environments: pactty g Remove barriers to

participation, compensate for loss of capacity

World Health Organization. World report on aging and health [Internet]. Geneva, Switzerland: World Health Organization; 2015 [cited

2023 Jan 4]. Available form: https://www.sagw.ch/fileadmin/redaktion _sagw/dokumente/Themen/Gesundheit/GSAP-ageing-health.pdf.



Integrated care for
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Guidance for person-centred assessment
and pathways in primary care

Second edition
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Pilot study of ICOPE In Thailand

FIG. 1.
KEY DOMAINS OF INTRINSIC CAPACITY
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Pilot study of ICOPE In Thailand

FIG. 1.
KEY DOMAINS OF INTRINSIC CAPACITY
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Baseline status: gniain 1115150 deaudime laideslinumgs

Known case:

1.Dementia (AD+ VaD) with BPSD F/U Geriatrics, Presented with episodic memory
- TMSE (28/6/67) 20/30, recall 0/3
- CT dementia (30/9/67): GCS 3, MTA 1-2 bilat, patchy confluent hypodense at bilateral
- Medication on donepezil (5) 0.5x1 po pc 191 start 13/5/68

2.Depression on escitalopam, 15 mg/d (start 2/5/67)

3.HTN diet controlled, off antihypertensive since 2563

4.DLP (4/8/68) 117.6

S.Vitamin D insufficiency

6.Hearing impairment on hearing aid

7.Bilateral OA knees

8.Allergic rhinitis F/U ENT on Avamys 2 puff bid, cetirizine(10) 1x1

9. Primary open-angle glaucoma, Blind RE



Present illness:
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LHUNYY
Lung : secretion sound, PR yellow, NG lavage clear
CBC WBC 12000 (PMN 11.3 L 35.1) Hb 8.2 Hct 36.4 Plt 423,000
Na 136 K 3.8 C1 100 HCO3 21 Cr 0.91 BUN 14.2
CXR: new haziness at RLL zone
Levofloxacin 750 mg IV 48 hr switch to oral levofloxacin 500 mg 1.5x1 po q 48 hr 9UATUY 7 ol
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SPECIMEN NP swab+throat swab
Influenza ARNA  Not detected
Influenza BRNA  Not detected

RSV RNA Detected *
SARS-CoV2ZRNA  Not detected




Respiratory Syncytial Virus & Older People

RSV infections contribute to a significant global burden of respiratory disease : often
underrecognized, underdiagnosed, and undertreated!->

Older adults are more susceptible to severe RSV disease because of immunosenescence
with age and existing underlying comorbidities®

Lower respiratory tract diseases among adults can result in hospitalization, ICU and
other severe outcomes including death?

Adults with existing comorbidities such as cardiac and pulmonary diseases, diabetes,
or iImmunocompromising conditions have an increased potential for exacerbation of
underlying disease with serious long-term complications?’

1. Gettler EB, et al. Infect Control Hosp Epidemiol. 2025 May 16;46(6):611-615. doi: 10.1017/ice.2025.88;
2. Wildenbeest JG, et al. Lancet Respir Med. 2024;12(10):822-836;

3. Hurley LP, et al. Vaccine 2019;37(4):565-570;

4. Rozenbaum MH, et al. Infect Dis Ther 2023;12(2):677-685;

5. LiY,etal. Infect Dis Ther. 2023. 12(4):1137-1149;

6. Talbot HK, et al. Infect Dis Clin Pract 2016;24(6):295-302;

7. Njue A, et al. Open Forum Infect Dis. 2023;10(11):0fad513. doi: 10.1093/ofid/ofad513.



- Hospitalisation rates for RSV
Infection are increased in patients
with COPD, ischaemic heart
disease, chronic heart failure,
previous stroke, diabetes, chronic
kidney disease, obesity, and
Immunosuppression.

- The relative risk for hospital
admission conferred by these
comorbidities is at least 2—4-fold.

- For heart failure this could be 8-
fold,or even higher.

Wildenbeest JG, Lowe DM, Standing JF, Butler CC. Respiratory syncytial virus infections in adults: a

Adult at risk from RSV

K

+ Older age

« COPD

+ Chronic heart failure

« Chronic kidney disease
+ Previous stroke

+ Ischaemic heart disease
+ Diabetes

+ Obesity

« Immunosuppression

Early complications

» COPD exacerbation

« Heart failure exacerbation

» Hypoxia

« Respiratory failure

« Bacterial co-infection

« Delirium

« Intensive care admission

« Acute ischaemic cardiac event
= Arrhythmia

>  Late complications

J

{
)
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_ Jdl
» Loss of function and
independence

» Fatigue
« Deterioration in lung function

» Late cardiovascular events
(eg, ischaemic events,
myocardial infarction,
or arrhythmias)

« Bacterial infection

Adult who is
immunocompromised
and at risk from RSV

+ Stem cell transplant recipients

+ Lung transplant recipients

« Other solid organ transplant
recipients

+ Hypogammaglobulinaemia

« Active malignancy,
chemotherapy

+ High-dose immunosuppressive
medication

Additional risk: hospital
in-patients or frequently
attending hospital
(nosocomial transmission)

>  Early complications

« Bacterial co-infection

« Bronchiolitis obliterans

« Delays to treatment for
underlying disease

» Hypoxia

« Respiratory failure

« Intensive care admission

>  Late complications

» Chronic lung allograft
dysfunction

- Deterioration in lung function
(native lungs) from bronchiolitis
obliterans

« Prolonged viral shedding,
evolution of new variants

» Bacterial infection

Figure 2: Risks and complications of RSY

narrative review. Lancet Respir Med. 2024 Oct;12(10):822-836.

« Deterioration in cardiac function




RSV peaks in Asia by month. Panels A-L correspond to

each month in a calendar year for all Asian countries.

A January B February C March D April

E May June G.July H August

~ -r ﬁ;ﬁ

| = J

September October November December

Ponce LJ, et al. Respiratory syncytial virus hospitalization costs, rates, and seasonality in Asia: a systematic review and meta-
analysis. EClinicalMedicine. 2025 Jul 10;86:103350.



Total test =====2=- ---#--- H3N2 —— FluB —=— RSV

Number of specimens each month

Percentage of each virus per month

2016
Year-Month

Total test - - = -- Influenza —— RSV

Percentage of each virus per month
Number of specimens each month

Year-Month

Benjamas Chuaychoo, et al. Characteristics, complications, and mortality of respiratory syncytial virus compared with influenza
infections in hospitalized adult patients in Thailand, International Journal of Infectious Diseases, Volume 110,2021,237-246,



CENTRAL ILLUSTRATION Relationship of Respiratory Syncytial Virus and Cardiac Disease in Adults

Increasing
Age

Proinflammatory
cytokines
(IL-6, IL-1B, TNF-c1) | } Mortality
—_—

Hypercoaguable state e + Healthcare utilization
Plaque destabilization

Increased
Risk

lvey, KK.5. et al. J Am Coll Cardiol. 2018;71(14):157 4-83.




Respiratory Syncytial Virus and Associations
With Cardiovascular Disease in Adults

Patient Population With Patients With
Laboratory-Confirmed Cardiovascular Complications
First Author (Ref. #) Study Years Study Location RSV Illness of RSV Infection

Loubet et al. (36) 2012-2015 France 53 adults hospitalized with influenza-like illness Acute heart failure: 19.0%

Anderson et al. (67) 2012-2013 Mayo Clinics in Rochester, 111 immunocompetent adults and elderly adults 20.7% (CHF exacerbation, atrial
Minnesota, and evaluated for acute respiratory disease fibrillation, acute coronary event, or
Jacksonville, Florida acute CV event)

Volling et al. (12) 2012-2013 Toronto, Ontario, Canada 86 hospitalized adults All CV complications: 22.0%
CHF exacerbation: 14.0%
New arrhythmia: 8.0%
Stroke: 2.0%

Myocardial infarction: 1.0%

Lee et al. (68) 2009-2011 Hong Kong, China 607 adults admitted with acute respiratory 14.3% (CHF exacerbation, atrial
infection fibrillation, acute coronary event, or
acute cerebrovascular event)

Falsey et al. (18) 1999-2003 Rochester, New York 132 patients =65 yrs of age or with chronic CHF: 13.0% (based on chest radiograph)
underlying cardiopulmonary disease
hospitalized with acute respiratory
symptoms

Falsey et al. (13) 1989-1992 New York 145 adults age =65 yrs of age hospitalized with CHF: 20.0% (based on principal
influenza-like illness or acute discharge diagnosis)
cardiopulmonary disease

Ivey KS, Edwards KM, Talbot HK. J Am Coll Cardiol. 2018 Apr 10;71(14):1574-1583.




RSV Vaccine efficacy is based on published phase 3 studies

Vaccine type Vaccine efficacy Duration of Real-world effectiveness Recommendations
protection
Bivalent prefusion-F RSV-associated LRTI with At least two USA: 73-79% for RSV- ACIP and CDC (USA)
protein-based + 22 signs or symptoms Seasons associated admission to Single dose for:
Abrysvo)* 66:7% (96-66% Cl, hospital and emergency « All adults aged 75 years or older
28-8-85-8) department visits in adults « Adults aged 60-74 years who are at increased risk
» 23 signs or symptoms =60 years of severe RSV disease
857% (96-66% Cl,
32.0-98.7) JCVI (UK)
Single dose for:
« All adults turning 75 years of age, with a catch-up
ﬁl? adjuvante RT-PCR-confirmed RSV- At least two USA: 77-83% for RSV- programme for adults aged 75-79 years
RSV prefusion-F related LRTI Seasons associated admission to
protein-based 82-6% (96-95% Cl, hospital and emergency NACI (Canada)
{Arexvy)t E‘_M-l) department visits in adults Single dose for:
=60 years + All adults aged 75 years or older
+ Residents of nursing homes and chronic care
facilities aged =60 years
» Adults aged 60-74 years: shared decision
mRNA RSV pre-F RSV-associated LRTI with Unknown Unknown ATAGI Australky

vaccine (mRESVIA)E

» =2 signs or symptoms
83-7% (95-88% Cl,
66-0-92.2)

+ =3 signs or symptoms
82.4% (96-36% (I,
34-8-95-3)

Single dose for:

« All adults aged 75 years and older

« Adults aged 60 years and older with risk factors
for severe RSV disease

» Aboriginal and Torres Strait Islander adults
aged 60 years or older

» Adults aged 60-74 years: shared decision

Wildenbeest JG, Lowe DM, Standing JF, Butler CC. Respiratory syncytial virus infections in

adults: a narrative review. Lancet Respir Med. 2024 Oct;12(10):822-836.




What is hMPV?

A Key Respiratory Pathogen Similar to RSV

Human metapneumaovirus (hMPVY) is a re
virus identified in 2001 and is part of the
Preum e family, similar to respiratory
syncytial virus (RSV). It causes respiratory tract
infections and follows a nal pattern in

spiratory

temperate climates, with peak incidence during
the winter and Edrly Hpilr‘lb Hl:'.'.l-"..ler the timing

rmptoms of hMPV infection are often

uishable from those of RSV and other

y tract infeq . |t can cause a wide

range of respiratory ditions, varying from

mild Upper Respiratory Tract Disease (URTD) to

severe Lower Respiratory Tract Disease (LRTD),

including Bronchiolit nger children) and
Prieurnonia (older children and older adul

The severity of hMPV infection varies across populations, usually remaining mild
in healthy adults and older children. Its disease burden is comparable to RSV in

high-risk groups.

Infants, clder adults, and those with underlying health conditions or weakened
immunity are at greater risk of severe disease. Bacterial and viral co-infections

are frequent and can worsen outcomes.

QOutbreaks have been reported in healthcare and long-term care facilities, with
mertality seen in severely immunocompromised patients, elderly individuals
with comorbidities, and young children with severe lower respiratory tract

invalvement,

Upper Respiratory
Tract

Lower Respiratory
Tract o

. . 'l-.
Masal congestion ¢ Cough °
Rhinorrhea * Wheezing
Sore Throat * Sputum

Hoarseness * [yspnea

Other Symptoms
= Fever
# Fatigue

= Myalgia
¢ Headache

hMPY infection could lead to severe outcomes
that
admission, such as:

may require hospitalization or ICU

Bronchiolitis or Pneumonia

Cardiac or respiratory failures

Exacerbation of comorbidities (heart disease,
COPD, asthma, diabetes)

Secondary bacterial infections

Mid-long term sequalae (readmission to
hospital, frailty, reduced independence)




What is hMPV?

A Key Respiratory Pathogen Similar to RSV

o fF

Sneeze/cough Avoid crowded places
in your elbow and contact with
people who are sick

Owing to advances in structure-based vaccine
design and lessons learned from successful
development of RSV monoclonal antibodies
and standalone vaccines, significant progress
has been made: combination vaccines
addressing both RSV and hMPV are currently
in clinical trial development.

These promising advancements suggest that
effective preventive options for hMPY may
become available for clinical use in the near
future.

Currently, there is no specific treatment or cure for hMPY. Man:

Mild lnfectmns treate
Moderate to severe cases 1

ol E—

th over-the-counter (OTC) me

F° LRV

Wash your hands
regularly

Clean objects, toys,
surfaces & doorknobs
frequently

hMPV is not routinely tested. In hospitalized
patients, initial diagnosis of hMPV infection is
typically based on clinical symptoms and patient
history. Confirmation requires laboratory testing
on respiratory and serological specimens, with
PCR {polymerase chain reaction) being the most
sensitive and reliable method for detecting
hMPV. Additional diagnostic tools may include
che_-.l: X-ray, bronchoscopy, and rapid antigen
sts, depending on the clinical context.
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ment is primarily supportive and depends

ions for symptom relief,
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Health Promotion for Older People
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‘ Age groups

Vaccines =Sy

18-26 years 27-64 years 265 years

Tetanus, diphtheria, and pertussis

Substitute one-time of Td with Tdap or

Influenza

COVID-19 1 dose annually (see text) |

Measles, mumps, and rubella
Varicella

Hepatitis A virus 2 doses (see text)

Hepatitis B virus {oses (she

Pneumococcal PCV20 1 dose or PCV13/PCV15 1 dose; consider followed by PPSV23 1 dose (see text)

Human papillomavirus S
3 doses for male

PCV20 1 dose or PCV13/PCV15 1 dose followed by PPSV23 1-2 dose(s)
for persons with immunocompromising conditions including
cerebrospinal fluid leak and cochlear implant (see text)

Respiratory syncytial virus 1 dose in pregnancy (see text) - 1 dose (age 60-74 y ears) (see text) | 1dc

Live-attenuated

Recombinant zoster 2 doses for persons
with immunocompromising conditions

Live-attenuated dengue 2 - dengue 2 doses (age 4-60 years)

2 dofles (age =50 years)

Live-attenuated chimeric yellow fever dengue = 3 doses (age 6-45 years) only for persons
with evidence of past dengue infection

Japanese encephalitis 1, 2, or 3 dose(s) depending on types of vaccine and risk conditions (see text)

Meningococcal 1 or 2 dose(s) depending on types of vaccine and risk c »nditions (see text)

1 or 2 dose(s) depending on risk conditions and previous vaccination history

Consider (optional vaccine) Recommended for adults
for adults with age with an additional risk
requirement factor

Contraindicated No specific
or cautious recommendation



Primary Prevention
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Why under-nutrition is so important
among older patients ?_silent Killer

Overall mortality

BMI <22 : RRR = 1.3 In women aged 55 — 64

RRR =1.6 iIn women aged 65 - 74
Tayback M, et al. Arch Intern Med 1990; 150: 1065-1072.

Bacterial infection

anorexia requiring NG tube feeding in pt. with UTI predicted

mortality
Assantachai P, et al. J Med Assoc Thai 1997 ; 80 : 753-9.



Lifestyle Factors . AD, PD
Depression, anxiety
siress

Gut-brain axis

MD reduces:

- harmful bacterial species

- inflammation

- risk of major chronic
diseases and disability

MD Increases:

- useful bacterial species
- microbiota diversity

- improves immunity

Fig. 1 Mechanisms by which the Mediterranean diet can affect immune the gut microbiota include modulation of intestinal epithelial perme-
function. Genetics, lifestyle habits and diet combine to modulate the ability, which can allow toxic substances to travel via the gut-brain
gut microbiota. The Mediterranean diet promotes the proliferation of axis to the braimn, where they may cause diseases such as Alzheumer
beneficial bacterial species in the gut microbiota, thereby reducing or Parkinson’s disease, and affect depressive symptoms, anxiety and
inflammation and improving immune function. The effects of diet on stress levels. Figure created with BioRendercom

Ecarnot F, Maggi S. The impact of the Mediterranean diet on immune function in older adults. Aging Clin Exp Res. 2024 May 23;36(1):117.




Vitamins & Micronutrients on Immunity
» Vitamin E

~ One of the micronutrients with the most potent effect on immune function.

» A longitudinal cohort study of over 29,000 participants that higher levels of

serum a-tocopherol at baseline were associated with lower risk of mortality
Huang J, et al. (2019) Circ Res 125:29-40.

» Vitamin A & D

» Promote normal functioning of NK cells, macrophages or neutrophils, while
vitamin D promotes proliferation of immune cell subpopulations, and
cytokines that fight against infection. Maggini S, et al. Nutrients 2018, 10(10), 1531.

> Zinc

~ Specific antiviral activity, inhibit replication of coronaviruses, with increased
susceptibility to COVID-19 reported among patients with low zinc levels.

Jothimani D, et al (2020) COVID-19: poor outcomes in patients with zinc deficiency. Int J Infect Dis 100:343-349.

» Selenium

~ Both adaptive and innate (cell-mediated) immunity are affected by selenium,
including such processes as inflammatory signalling capacity
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Obesity is associated with an altered immune response and
chronic inflammation, which can lead to an increased risk of
Infection.

Saad MJ, et al. Physiology (Bethesda) 2016; 31:283-93.
Saltiel AR, et al. Inflammatory mechanisms linking obesity and metabolic disease. J Clin Invest 2017;
127:1-4.
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Primary Prevention
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-Disabled, depressed older people have reduced reactivity in
humoral and cellular immunity.

-Stress and distress have been associated with both poor

antibody responses to influenza vaccine and higher
iInflammatory markers in older adults.

Shinkawa M, et al. J Am Geriatr Soc. 2002 Jan;50(1):198-9.
Segerstrom SC, et al. Brain Behav Immun. 2012 Jul;26(5):747-53.
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Effect of physical exercise on inactivated COVID-19 vaccine

antibody response in the elderly

140

120 |

S

o
=

69.4 4 71,6

56,4

Antibody Level (U/ml)

Control Group Exercise Group
015 davs after vaccination B 12 weeks after vaccination

Fig. 2. Mean antibody levels at 15 days and 12 weeks after vaccination in the exercise and control groups.

Sevgin O, Ozer S.. Hum Antibodies. 2024;32(1):19-24



Older Adults Who Maintained a Regular Physical Exercise

Routine before the Pandemic Show Better Immune Response to
Vaccination for COVID-19
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h‘ Sedentary behaviour, Physical inactivity,
Obesity, Aging, Chronic diseases

OO
&

Anti-inflammatory and antioxidant responses Anti-inflammatory and antioxidant responses

*  Leukocytosis: Higher numbers of neutrophils, Increased T cell profiferative capacity and
natural killer cells, cytotoxic T cells, and differentiation into an activated phenotype
immature B cells Immune cells phagooytotic and cytotoxic activity
Increased antipathogen activity of immune Increased production of anti-inflammatony
cells mediators
Enhanced immune cells redistribution lo Increased levels of antioxidant low mulecular
target tissues weight compounds and enzyme activities

* Increased activity of antioxidant enzymes Increased cell energy production

Physical Activity

Bwde & 0 gk A &

FIGURE 1 | The positive impact of physical activity, acute and chronic physical exercise and the suppressive effect of sedentary behavior, physical inactivity, obesity,
chronic diseases, and aging on the immune response.

Amatriain-Fernandez S, et al. Front Med (Lausanne). 2020 Jul 3;7:379.




Live zoster vaccination and cardiovascular
outcomes: a nationwide, South Korean study

m A large-scale South Korean study found
that individuals who received the live zoster
(shingles) vaccine had a 26% lower risk of
major cardiovascular events, including stroke,
compared to those who were not vaccinated. The

specific risk reduction for overall stroke was
about 23-24%

Lee S, et al. Eur Heart J. 2025 Aug 8;46(30):2991-3002.



Risk of Stroke Following
Herpes Zoster

Reference

United Kingdom
Langan et al.
Clin Infect Dis 2014.

Change

Patients
6,584 subjects

Median age of stroke:
77 years

Additional analysis in
patients > 60 years

Results: Risk of Stroke

Increased strokerates:
Week 1-4: @
Weeks 5-12: IRR=1.42

Weeks 13-26: IRR =1.23
Analysis of those aged
> 60 years did not change results

Denmark
Sreenivasan et al.
PLoS ONE 2013.

117,926 exposed subjects

Stratified results by age:
< 4Q0years

40-59 years

> 60 years

Risk of stroke fg

Weeks 1-2:

Week 2 — 1 Year: IRR=1.17
> 1 Year: IRR=1.05
For those aged > 60 years:

Weeks 1-2: IRR = 2.06
Week 2 — 1 Year: IRR=1.12
> 1 Year: IRR=1.03

United Kingdom
Breuer et al.
Neurology 2014.

106,601 cases
213,202 controls

All cases of HZ
regardless of age

Stroke._ HR =2.42
TIA: HR =1.49
MI: HR =1.74
Showed no effect of patients
aged > 40 years

Langan SM, et al. Clin Infect Dis 2014; 58(11):1497-503.
Sreenivasan N, et al. PLoS ONE 2013; 8(7):e69156.
Breuer J, et al. Neurology 2014; 82(3):206-12.




Risk of Stroke Following
Herpes Zoster

Reference

Korea

Kwon SU et al.
Clinical Microbiology
and Infection 2016.
(Accepted manuscript)

Change

Patients

766,179 cases
Prospective dynamic cohort
study from 2002-2013

Results: Risk of Stroke

Risk of stroke/TIA for those aged
>18 years:

Z:IRR =1.90

Taiwan
Kang et al.
Stroke 20009.

7,760 cases
23,280 controls

Mean age: 47 years

Risk of stroke during the 1-year
follow-up period for those aged >
45 years:

Z: HR=131
Z0: HR =4.28

Taiwan
Lin et al.
Neurology 2010.

HZO cases only
658 cases
1,974 controls

Mean age: 56.9 years

Risk of stroke following HZO
during the 1-year follow-up period

HZO: HR =4.29

Kang JH, et al. Stroke 2009; 40(11):3443-8.
Lin HC, et al. Neurology 2010; 74(10):792-7.




Pathophysiology of Stroke iIn HZ

“VZV 1s the only human virus that has been proven
to replicate in cerebral arteries and produce stroke”

Vasculopathy

Maria A. Nagel & Don Gilden. Curr Neurol Neurosci Rep 2016
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