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Overview

• 2015 – 2050,

– Population aged > 60 years  from 12% to 22% (900 

million to 2 billion)

• At 2020, 

– people aged > 60 years will outnumber children aged 

< 5 years.

• In 2050, 

– 80% of people aged > 60 yearswill be living in low-

and middle-income countries.

Ageing and Health, World Health Organization 2018.



Age distribution among 

Thai population

People aged > 60 

years is around 17.8%
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People aged < 15 

years is around 16.8%

National Statistical Office of Thailand 2018



Ageing and Immunity

• What comes with ageing

– poorer responses to vaccination

– lower capacity to mediate anti-cancer 

responses, 

– more inflammation and tissue damage

– autoimmunity 

– loss of control of persistent infections
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Experimental Gerontology 105 (2018) 4–9
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Vaccine Recommendation

For Elderly
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Recommended Adult Immunization Schedule by Age Group,

United States, 2019
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Pneumococcal Disease

• Streptococcus pneumoniae

• Gram-positive diplococci

• Encapsulated bacterium

• More than 90 serotypes have been identified.

• Reservoir  human nasopharnx

• Mode of transmission

– Contact with respiratory droplets





Pneumococcal disease

Cell. Mol. Life Sci. (2013) 70:3303–3326 



Incidence and case-fatality rate of invasive 

pneumococcal disease by race and age group, 

US 1998

JAMA 2001; 285: 1729-1735.

Overall incidence was 23.2 cases per 100,000 person

Highest incidence  Age < 2 years (166.9)

Overall case-fatality rate was 10%

Highest rate  Age > 80 years (20.6%)



• An active, population-based surveillance study

• 20 acute care hospitals in Sa Kaeo Province and 

Nakhon Phanom Province 

• Study period: 2002 – 2014
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Incidence of pneumococcal pneumonia 

hospitalizations by age group among adults in 

rural Thailand, 2006–2011.
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• Retrospective chart-reviewed study in a 1200-beds 

hospital in Bangkok during 2006 – 2015.

• Total of 122 IPD cases

• 16 cases with pneumococcal meningitis

17
Southeast Asian J Trop Med Public Health 2017; 48(6): 1281-1289.

Mortality rate for pneumococcal meningitis was 37.5%!!! 

(6 out of 16 had died.)



Pneumococcal vaccine milestone

Year Vaccines

1940s 4-valent PPSV (military recruits and elderly in the US)

1970s
6 – 14-valent PPSV (mineworker in South Africa and 

Papua New Guinea)

1977 14-valent PPSV was licensed

1983 23-valent PPSV was licensed

2000 First PCV vaccine – PCV-7

2009 PCV-10 was licensed in Canada and Europe

2010 PCV-13 was approved



Polysaccharide vs. Conjugated

Characteristic Pure Polysaccharide
Protein-conjugated

Polysaccharide

T-cell Independent Dependent

Immunogenicity Low High

Nasopharynx carriage Not prevent Prevent



Available Vaccines

PCV
7

4 6B 9V 14
18
C

19
F

23
F

Conjugated to non-toxic diphtheria toxin 
(CRM197) (Prevnar7)

PCV
10

4 6B 9V 14
18
C

19
F

23
F

1 5 7F

Mix carriers; protein D of H. influenzae, diphtheria 
(18C), andtetanus toxoids (19F) (Synflorix)

PP
SV
23

4 6B 9V 14
18
C

19
F

23
F

1 5 7F 3
19
A

2 8 9N
10
A

11
A

12
F

15
B

17
F

20
22
F

33
F

Purified capsular polysaccharide antigens (Pneumovax23)

PCV
13

4 6B 9V 14
18
C

19
F

23
F

1 5 7F 6A 3
19
A

Conjugated to non-toxic diphtheria toxin (CRM197) (Prevnar13)



Dose and Administration
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Recommendation for adult
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Interval between PCV13 and PPSV23

For immunocompetent adults who previously received PPSV23 when aged <65 years and for whom an 

additional dose of PPSV23 is indicated when aged ≥65 years, this subsequent PPSV23 dose should be 

given ≥1 year after PCV13 and ≥5 years after the most recent dose of PPSV23. 

For adults aged ≥65 years with immunocompromising conditions, functional or anatomic asplenia, 

cerebrospinal fluid leaks, or cochlear implants, the recommended interval between PCV13 followed by 

PPSV23 is ≥8 weeks.
23

MMWR 2014. (Errantumin 2015)



Herpes Zoster Vaccine
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Overview

• Varicella zoster virus (VZV)

• Human herpes virus 3

• Transmitted by the respiratory route (droplets) or direct 

contact

• Clinical manifestation: pus-filled vesicles

• Virus may remain latent in dorsal root ganglia
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VZV infection 

and 

Complications

N Engl J Med 2000; 342:635-645



Host and VZV infection
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N Engl J Med 2005; 352:2266-2267



Incidence of Herpes Zoster Infection
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Ther Adv Vaccines. 2015;3(4):109–120. 



• A retrospective study using General Practice Research 

database in The Netherlands during 1994 – 1999.

• 837 cases with diagnosis of HZ infection
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Risk of Postherpetic Neuralgia 
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Herpes Zoster Vaccine 

(Zostavax)

• Licensed in 2006

• Live, attenuated VZV

• Oka/Merck strain

– Same strain used in the varicella vaccine, but 

more potent
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Herpes Zoster Vaccine 

(Zostavax™)

• Licensed in 2006 (MSD)

• Live, attenuated VZV

• Oka/Merck strain

– Same strain used in the varicella vaccine, but 

more potent
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Cumulative Incidence of Postherpetic

Neuralgia and Herpes Zoster

35



36Prevention of Herpes Zoster, MMWR 2008.



Recommendation

• In October 2008, the Advisory Committee on 

Immunization Practices (ACIP) recommended a dose of 

the herpes zoster vaccine (HZV) for all adults ≥60 years 

of age unless they have contraindications.

• Administered as a single 0.65-mL dose subcutaneously 

in the deltoid region of the upper arm.

• Most common adverse events were injection site-related 

events (e.g., erythema, pain, swelling, warmth, and 

pruritis)
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Contraindications for Zostavax™

• Immunosuppression (high-dose steroids, biological 

response modifiers, chemotherapy, AIDS) is a 

contraindication for HZV

• HZV is not recommended for persons aged ≥60 years 

who have received the varicella vaccine.
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Shingrix™- Herpes Zoster subunit 

vaccine (HZ/su)

• FDA approved on Oct 20, 2017 (GSK)

• An adjuvanted recombinant protein subunit vaccine

– 2 components; Adjuvant ASO1B and Glycoprotein E

• Dosing recommendation

– 2 doses, IM at 0, 2 months (max interval=6 months)
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Efficacy of Shingrix™
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Drugs Aging. 2018 Dec;35(12):1031-1040



Safety of Shingrix™

• Grade 1-3 injection site reactions (pain, redness, 

and swelling) were higher in vaccine-group 

compared to placebo (9.4% vs 0.3%).

• Grade 1-3 systemic reactions (myalgia, fatigue, 

headache, shivering, fever, and GI symptoms) 

were higher than placebo group (10.8% vs 

2.4%).

• Serious adverse events were similar in both 

groups.
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Conclusions

• Immunization in elderly is very important in 

terms of disease prevention and decrease 

burden of diseases.

• As a pharmacist, we should educate, screen and 

motivate people to keep their immunization 

uptodate.
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