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ABSTRACT

Singaporeans are living longer and not having enough babies to replace themselves, with projected 20% of
the population aged 65 years and above by 2030. These worrying trends can exert significant pressure on
Singapore’s economy and society. Health-resource utilisations are increasing as our population ages, with increase
in hospitalisations, emergency room visits and consumption of pharmaceutical drugs. Interventions such as
vaccinations in older people are well-studied approaches to prevent infections and the related complications. The
Advisory Committee on Immunization Practice (ACIP) by the US Centers for Disease Control and Prevention (CDC)
recommends routine immunisation against influenza, tetanus, pneumococcal pneumonia as well as herpes zoster
infections in all people aged 65 years and above. The administrations of other vaccines (meningococcal, hepatitis
A and B, varicella and Haemophilus influenzae type b) are recommended only in older people with certain risk
factors. Despite the benefits of vaccination in older people, the data in the West shows that the rate of vaccination
in this age group remains lower than targets recommended by the World Health Organisation (WHO). The main
barriers to vaccinations exist in the healthcare system, health care providers, patients and caregivers. Interventions
are warranted to increase awareness among physicians, to engage the involvement of the pharmacist/nurse to
provide standing orders and reduction in cost of vaccination; this potentially improves vaccination uptake to

protect our increasing elderly population.
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INTRODUCTION

Improved living standards and current advance-
ments in healthcare system have increased life
expectancy, leading to a rapidly aging population
in developed countries. It is projected globally
that the number of older adults (age 60 years old
and above) would be more than double, from
841 million people in 2013 to more than 2 billion
by 2050'. In Singapore, the national data showed
that 11.2% of local population are 65 years old
and above in 20142, with this figure expected to
increase to 20% in 20303,

In comparison to the younger population, older
adults are more vulnerable to infectious diseases
with a higher rate of morbidity and mortality*. As
such, the aging population poses a major challenge
to the public healthcare system with increased

hospitalisations and length of stay. Studies have
shown that vaccination is an effective alternative
to protect older adults from preventable infections,
hence the subsequent serious complications®®,

AGEING AND IMMUNITY

Increasing age significantly decreases both
innate and adaptive immune system’s responses
to infection, and this phenomenon was termed
“immunosenescence”. There are several proposed
mechanisms involved in this gradual deterioration
of the immune system which affect the ability
to respond to infections and the development
of long-term immune memory, especially by
vaccination. The innate immune system provides
the first-line barrier to protect human body from
micro-organisms. The main components include 1)
epithelial barrier; 2) phagocytic cells (neutrophils,
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macrophages, dendritic cells); 3) natural killer cells;
and 4) circulating plasma proteins. The number and
the function of these cells and proteins diminished
with age, causing a decrease in inflammatory
responses of the innate system’?.

Alternatively, the adaptive immune system
consisting of T-cells and B cells plays a major
role in recognition and generation of a series of
immunity responses to neutralise or eliminate the
evading micro-organisms. Maturation of T cells
happens in the thymus, which is located behind
the sternum, and in front of the heart. One of the
hallmarks of immunosenescence is the reduction
in thymus gland size, with gradual replacement of
its functional cortex and medulla by fat tissue’”.
As a result, production of mature naive T-cells and
their number in the peripheral blood is significantly
reduced. Similar to T-cell systems, the number of
naive B-cells also decreases in older adults’®. On
the other hand, the number of memory T-cells
and B-cells appears to be well preserved with
aging'®. These increased effector T-cells and B-cells
number together with their age-related alterations
in cytokines and antibodies production cause
restriction in the diversity of the immune cell
repertoires. As a consequence, the effectiveness
and diversity of the adaptive immune response are
impaired, which lead to increased susceptibility to
infectious diseases as well as decreased immune
responses to vaccination in older adults’®. This
phenomenon has been demonstrated in a meta-
analysis by Goodwin et al, which showed that
seroprotection against influenza virus strains was
only 29%-46% in persons aged 75 years, compared
with 41%-58% in persons 60-74 years of age'".

These changes in the immune system potentially
affect successful vaccination in the older population.
Therefore, optimisation of immunisation schedules
and modes of administration, using new adjuvants
and vaccines that specifically address the issues
of immunosenescence phenomenon will help to
improve protection in this vulnerable population.

VACCINE RECOMMENDATIONS FOR OLDER
ADULTS

Since the establishment of the Advisory Committee
on Immunization Practice (ACIP) by the US Centers
for Disease Control and Prevention (CDC) in 1964,
ACIP makes recommendations for adult vaccination
program every two years'. In the last 15 years, a
number of new vaccines have been introduced,
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including varicella, hepatitis A, pneumococcal,
and human papillomavirus vaccines. The latest
recommendations on adult vaccinations by the
ACIP were published in October 2013, The
ACIP recommends routine immunisation against
influenza, tetanus, pneumococcal pneumoniaas well
as herpes zoster (HZ) infection in all adults above 65
years of age. The administrations of other vaccines
(meningococcal, hepatitis A and B, varicella and
Haemophilus influenzae type b) are recommended
only in older adults with high risk factors (Table 1).
Currently, there is no specific vaccination guideline
for adults in Singapore.

Influenza

Influenza is a disease caused by highly contagious
influenza viruses: type A, type B or type C. Among
these, influenza A viruses are the most pathogenic
and accounted for more severe illnesses and
complications. The Ministry of Health (MOH) in
Singapore has a national surveillance program for
influenza which monitors the attendance of upper
respiratory tract infections (URTI) at government
clinics. The months from April to July and November
to January are the traditional “influenza seasons”
with a distinct peak in reported cases. More than
5,000 cases of acute respiratory infection are
reported in polyclinics, hospitals and tertiary care
centres across Singapore each year'. Although
influenza affects people of all ages, older adults (age
65 and above) are at the highest risks of influenza-
related hospitalisations and deaths's"’.

Influenza vaccination has been shown to be clinically
effective in reducing the rate of hospitalisations
as well as influenza-related mortality in older
population’2°, The ACIP recommends annual
influenza vaccination starting from age 6 months
and above. Older adults should receive inactivated
formulation (not the live, intranasal influenza
vaccine), either intramuscularly or subcutaneously
(depending on the brands). The side effects are rare,
mostly limited to local reactions at the injection sites
which typically last for less than 48 hours.

Pneumococcal Pneumonia

Pneumococcal disease (PD), caused by the
bacterium  Streptococcus pneumoniae, is a
leading cause of morbidity in children and adults
worldwide?'. The bacteria can attack different
body systems, causing pneumonia, meningitis,
bacteraemia or other life-threatening conditions.
The incidence of invasive pneumococcal disease

Proceedings of Singapore Healthcare = Volume 24 = Number 2 = 2015 95



Review

abed 1xau uo panuiuod

papodal uaaq sey aupdep

191507 sadiaH paAladal oym syuaned ul susnd
JB|NJSBAOIPIRD) PISEIDU| i(24€J) SUOIIDIRI DIWISAS
9IS uoaful

1€ snyunud ‘6

aMs ‘ewayihia ‘ured:suolydeas (2307

(599) dwoipuAs 31ieg
-UIR||IND ‘SIIINAU [eIYDRIg ((4B4) SUOIIDRAI DIWIISAS
as

uonda(ful je buljjams ‘ewayikia ‘ued:suondeal (107

ayoepeay
‘e1b|eAW ‘BSIe|RW UBAS) ((1E1) SUOIIIRAI DIWR)SAS

9IS uo1aaful Je Bulj|ams ‘ured :suol}deal (307

elbjeinau
onadiay-1sod pue
uonaju| 191507 sadiaHq

40 3>UapIdUl dNPIY

yjesp pue
uonesijeydsoy pajejas
-SNUBI3| ‘UOIdAYUI SNURIDY
40 3>UdpIdUl 2NPaY

yieap pue uojjesijeyidsoy

pajejai-ezuanjjul ‘ssau

©ZUIN|JUI JO SYSII SONPIY

(s1eak 9 03 dn s1 uonsej01d Jo uoneinp
1ey) s3sa66ns erep Juand a4 asop

|euOnIPPE UO 3|qe|IeAR BJEp OU ) 3SOP |

‘obe s1eak G uey) 210W SEM UOIJRUIDIBA
15€] J3Y/s1y Ji pL/dep] Jo sop e A1
pInoys punom auoid snueia) yum ajdoad
pa1ajdwod uaaq sey sauas Arewnd
ay) Jaye sieak 0| 193 1915009 () PLIAID
15e3u00 jJuaned
12311p YUM siapinoad a1edyijes «
12e3U02 350)> buluuibaq
01 Jouid s)99Mm Z 15e9| 18 palalsiulwpe
aq A||eapi pjnoys depy ‘abe jo syjuow
Z1> UIP[IYyd JO S12BJUOD 3SO|) «
:9|qIseay se uoos se dep].
40 3sop 3|6uls e 9A19231 PNOYS ‘UMOUS| JOU
S1'SNJe)S SUIDIBA WOYM J0J 10 dep] paAIadal
194 10U aAey oym ‘syuaiied BuIMO||0) dYL
(950p PUOI3S 3y} Ja}ye syuow 7|
0] 9 950p PiIY} 3Y) pue Jiede sy9M  1se3|
1 S350 7 1511J) $191500( UIINOI 10J BUIDIRA
pL Aq pamoy|oy 1sa1y uaAIb aq pjnoys depy
Jo asop 3|buls y :saUIdeA BululRIU0d-pL
YHM sa11as uofjeurdden Arewd asop-¢
e 9)9|dWwod p|Noys s)npe pajeuiddeaun
(s1eak

69z synpe Buipnpoul) sieak 612 synpy

Ajlenuue asop |

|euoi}deld ‘paleAndeu| Wi :dep].

(paseq-uta30.d) [euolidely
10 [R1IA BJOYM ‘PBIBAIDRU| DS/

‘SUOI1EDIPUIRIIUOD BJB SUOIHPUOD ISOY)
ssajun (aseasip Areuownd d1uoayd ‘siuye

PI0JRWINAYI ‘SN}1||SW SDIICRIP ‘uN|iey [eUdI

J1uoJYd ‘63) SUOIIPUOD [BDIPAW DIUOIYD

yum sjuaijed 113150z Jo aposida snoiaaid e

1odal oym syuanjed Buipnppul ‘abe Jo sieak

pa1enuany ‘el oS

(@SW) wXeneIsoz 09% s}NPpe J3p|0 JO uone

DA SUIINOY

obe sieak

G Uey) 2I0W sem uoljeudea pl/dep] 1se|

Y1 JI (s)punom auoid snueisy Yyum ajdoad

umousjun

(spioxo] [eua3deg)

(MSD) Wixisoog SNJeJS UOIJeUIDIBA OYM IO dUlddeA (B)dep|

PaAIad31 J0U dARY OYM S}NpPe 3P[0
(s1n1eAoN)

LS wledduby

(nesed Il 950p-YBIY 3y3 10 (All) SUIIEA
oues) odubixep paleAndRU| ‘eZUSN|IU| BSOP-PIRPUEYS AU}

(YSD) wX1en|4 SA19331 UBD J3P|0 10 13K §9 pabe synpy

(sa1buys) 19350z sadiaH ‘€
abe Jo sieak 9 ybnoayy
s)2am 9 abe 1oy pajedipul
S1(MSD) W.xiueu|

dela

(depy/pL) sissnyiad
‘euayiydip ‘snueia) ‘z

g8y ezuanju| ‘|

519943 9pIS 3|qIssOd

a|doag
13p|3 Ul s)yaURg |enuAlod

3|npayds uoneudIeA

[EEYL LT TTEI))
asodebuis ur
d|qe|ieAy puelg

aupdepjoadA]  anoy a|doad 19p|3 ul suonedipu|

sauddep

3|doad Jap|a Ul BINPAYDS UOIIBSIUNWIWI PUB SSUIDDBA UO SUOIIEPUSWIWOIA d|DY YL ‘| 3|qeL

Proceedings of Singapore Healthcare = Volume 24 = Number 2 = 2015

96



Vaccination in Older Adults

abed 1xau uo panuiuod

yses 219A3s ‘siyyeday :suoideal dIWaisAS

3315 Uo1I3(ul 3B BWISYIAIS ‘uled suoideal 2307

©30ULIBIP J9A3) :(34R4) SUOIIDRDI DIWSISAS

3315 uod3(ul 3B ewaYIAIS ‘uted suoideal 2307

e16|eAW 19A3) :(3..1) SUOIIDRDI DIWSISAS

as

uonaful e ewayikia ‘Buljjams ‘uled :suoildeal (307

19943 9pIS 3|qIssOd

pue ‘elwaia1oeq Yyum
ejuownaud
‘BlWI9)0e] SE YdNs
saseasip [eadodownaud

aAIseAul Jsulebe 1593014

a|doaq
13p|3 ul s)yaURg |enuAl0d

|BAISIUI SHIIM g 0} 17 J& SISOP T

aInsodxa ysu Jud)sisiad yum

950y} 03 518K G A19AD 950P 1315000 DAID
asop a|6uls paiinbai pue pjo

s1eak 9 = a|doad Jap|d ul paisasaid FASIN
pauIwLIABpP U] 194 JoU Sey 0SAUSI JO
950p 1915004 B ‘0 Bulwl} pue 40j paau 3y
s1eak g9< pabe

S|eNPIAIPUI UO BIRP OU S| 343} PUe §9-9G

pabe sjenpiAIpul Uo elep papul| SI 33y L

aInsodxa ysu Juasisiad yum

950U} 0} 189K G K19/ 950p 1315000 SAID
Aouapyap syusuodwod syuswa|dwod
Ju3)sisiad Jo ejua|dse djwoleue Jo
Jeuonduny yum ajdoad o3 [eassul syluow

Z 38 pajesedas yADIN JO SIsop |e

123D

asop
£ZASdd 1U9731 1S0W BY) J3)je 10w IO Jedk

L USAI6 39 pInoys €1 ADd JO 350P | ‘€ZASdd
JO 350p | T panladal sey oym 3jdoad

J131e| syluow z| 0y

91 £ZASdd 0 350p | Ag pamo||0j € LADd JO
asop | :3|doad aAleu auIdIRA [2D000WNAUY

3|npayds uoneudIep

pajenuany ‘aAr

(paseq-apuieyddesk|od)

|euolideld ‘pajeAndeu|

(91e6Nnfu0))

|euoildel ‘paleAndeU|

(paseq-apueyddesk|od)

|euoi}del4 ‘paleAlIdRU|

audep Jo adAL

oS (MSD) wXHLIBA

(MSD) $XBAIIUBN
DS PASAW) AMDYUSIN

(SIBAON) cORAUSY

WI ((PADIN) AMDYUSIN

audeA ajebnfuod

pioxo} eusyydig

pue |e2d0d06UlUB N
-(4na1sed lyoues)
£@I12RUBIN (FADIN)

WI Q-AMDY U

(49Zd €LAD) o€ L
WI Jeuenaid-g1 ADd

(asw)
£7 oXEAOWNAUG-£T

DS/WI ASdd

(424n30R4NURH)

aiodebuis ui

ainoy 3|qejieAy pueig

Si3||9AeI]} [eUOl}RUID)

‘UaIP|IYd YHUM spjoyasnoy ui synpe
pue sjuadsajope ‘sbuias [euonNIIsul
40 3uapIsal 62 A[31| S1 uoIsSIWSURI}

I3YM SIUSWUOIIAUS U] Buiyiom 1o Bu

9|doad ‘suosiad pasiwoidwodounwiwi
40 12e1U0D pjoyasnoy ‘[duuosiad
a1edy3|eay ul papuawiwodal A|YbiH

Aylunwiwil Jo 95uUapIAS Inoyym 3jdoad ||y

*(s3s16ojoiqoudiw Jo ejua|dse yum suosiad
‘69) pauiayaid st Q-AMDVUSI ‘paieddiyue
ale sasop a|dinw woym Joj 1o
uoljeudeAal aiinbal oym pue (AMDYUSIA)
auiddeA 31eHNn(U0d [EDd0d06UIUBW
juajealpenb e yum pajeurddea Ajsnoiaaid
SU0SI3d "(ea4gIno Aunwiwod e buunp

10 s13|anel) ‘69) asop o|buls e auinbai pue
U01103ju] [e220206UIUBW JO ¥SII PASeaIdUl
e a1e oym dnoub abe siyy ui suosiad aaleu
-3u1ddeA |E2D0D06UIUBW 10§ paLIdjRId

Sl (#ASdIN) duiddeA apleyddeskjod
1e220206UIUB S1EIA 962 SHNPY

19p|0 Jo sieak g9 pabe synpe ||y

SUOI}RDIPUIRIIUOD INOYHUM

abe Jo s1eak 09< sd|

e} 2102 WId)-buo|

19430 pue sawoy Buisinu Jo sjuspisal pue

a|doad 19p|3 ul suonedipu|

(PaNnuiU0d) 3|doad JaP|d Ul SINP3YDS UOIIBSIUNWIWI] PUB SDUIDDRA UO SUOIRPUSWIWO3I d|DY dYL 'L 3|qel

(xoduayd1yd)

131507 ©[|3D1IBAQ

|e220206UIUA ‘G

asodebuig
ul 9|qejieae 126uo| ou

(49214 £A\Dd) oL teURAI]

ejuownaud

|e>d>050wWnaud v

sauddep

97

Proceedings of Singapore Healthcare = Volume 24 = Number 2 = 2015



10T ‘71 JSGWIAON UO Passaddy ‘Peo|=Uo1}de;0p-1dNpoidgyayaieas,/dljgndaiinbua/uowwod/wsiid/BsA0b esyad1a1as9//:d1Y 18 SUIjUQ 3|qe|I_AY 'S1INPOId [BUDIPSA - HOYVYISOANI 0£6¥Zd A1lioyiny saouaids yijesH alodebuis :ai0debuls Ui sSUIdIeA d|qe[IeAR JO 92IN0S #
euayydiqg ‘snueia) :pi(q)
SISSN1I Jejn||ady ‘eusyydiq ‘snuels) :depj (e)

SNO3URINIGNS 1DS LABINdSNWEIUL ||

Review

SS2UIZZIP ‘19A3) ((1.1) SUOIIIEY DIWISAS
3s

uo(13(ul 1e buljjams ‘ewayifia ‘ured :suondeal (107

1913y :(31.1) SUONIEIY DIWISAS

315 uonaful e eWAYIAIL ‘uled :sUOI}ORAI [ED0T

aydepeay ‘UaAdy ((31e1) SUOIIIEI DIWISAS

3)1s uonaful e eWAYIAIL ‘uled :SUOI}OEAI [ED0T

a|doag

19943 9pIS 3|qISSOd  49P3 Ul SHBURg [eRUSIO]

1ede syoam
1583 1 {10351y UONBUIDDEA JO SSa|piebal
“Jue|dsuel) |nyssa2dNs e J34e SYJUoW z |

019 1e sasop € ‘syualdidal Juejdsued) 104

asop |
PapUAWIWIOIBI ISOP 191500 ON
a|npayds

{IUOW-9 pUE *-| -0 18 |Wi| JO SISOP €

suone|ndod 129]9s ul Jw/N|W 01>
qysgH-11ue JaAsuaym uanib aq Aew Jasoog

UlUOW-9 10 - PUB -| - }& |W | JO SISOpP €

(pue.q 13430 J1 syjuow

81 0} 9) [PAIDIUI SYIUOW Z | 0} 9 J& S3SOpP T

3|npayds uoneudIeA

paseq-aplieyddesk|od)
|euoiioely ‘pajeandeu) WI (MSD) wXHIqIH
QudeA g
18V sieda - (MSD)
AUNPY ,XUUIML

(@SW) «OHdxergH

(paseq-uls1oid)

Jeuondeiy ‘pajeandeu] Wi (459) wg-x1126u3
SNUIA 3JOY/M ‘PaIRADDRU| WI (ISD) UNPY oXlinRH
(42an3oesNURH)

asodebuis ui

aupdepjoadAl  aInoy 3|qejieAy pueig

A1unod ui bupjiom Jo 0y 6

jue|dsuen

1192 wia)s d13vlodojewsey Jo syuaididay
A|snoinaid audea

qIH PaAIadal J,udAey pue Awoydaua|ds
9A1323]9 Bulobispun oym ajdoay
3seasIp |22 3PydIs ‘elua|dse

SIWojeUR 10 [euoIdUN) YUM d|dodd

$953SIP JDAI| DIUOIYD ‘UOI}IDUL

AIH ‘21nj1ey |euas abels-pu3z yum sjdoad
|2uuosiad aled yijeay

sjuafyed 1a1ued g doy

J0 sisuyied Xas pue s}2e1U0D P|OYISNOH
5958351 PanIWsuel]

A|1enxas o sysu ybiy yum ajdoad

Vv shiedsy

Jo Aypiwapus ajeipawiaul Jo ybiy yim

DARI} SUOSIDd

$3}R1]UDUOD J0}D.) BUIIIO|D DAIIAI OYM

su0s4ad [95ISIP JDAI| DIUOIYD YHM SUOSID]

bumas A101ei0ge| Ul AYH Yim Jo syuaied
Pa123)ul AVH Y1M Buiyiom suosiad

5195N sBNJP 11D1[|1 {USW [ENXSSOWOH

31doad 19p|3 ul suonesipu|

(PaNnuiU0d) 3|doad JaP|d Ul BINP3YDS UOIIBSIUNWIWI] PUB SDUIDDBA UO SUOIIBPUSWIWOIAI d|DY @Y1 'L 3|gel

(q1H) g 2dAy
apzuanjyuj snjiydowaoH ‘6

(3updeA g snijeday o)

sa)el asuodsal JIamo| aAey
Aew sieak Go< syualied)

g siyjedan ‘g

aupdea
Sujelpad e

se a|qe|ieAe
sI (In)sed

1youes)

HWIXeAY

v siijeday ‘2

sauiddep

Proceedings of Singapore Healthcare = Volume 24 = Number 2 = 2015

98


http://eservice.hsa.gov.sg/prism/common/enquirepublic/SearchDRBProduct.do?action=load

(IPD) increases with age, with the highest mortality
rate among older adults??. A study in USA reported
an overall case-fatality rate of 7.4 deaths per
100,000 patients aged 65-79 years old and 17.4
deaths per 100,000 patients aged >80 years®.

In an analysis of 4,275 patient records with PD
from 1995-2004 in Singapore, the mean annual
hospitalisation rate from PD was 10.9 per 100,000
population but considerably higher among the
older adults (>75 years; 95/100,000). The overall
mortality rate was 3.2%; with meningitis mortality
and pneumococcal pneumonia mortality rates
were 23.3% and 2.9% respectively?.

There are currently two types of pneumococcal
vaccines available: the pneumococcal poly-
saccharide vaccine (PPV) and the pneumococcal
conjugate vaccines (PCV). A Cochrane review in
2013, which included both RCT and non-RCT trials,
supported the use of PPV for IPD in the elderly®.
However, the meta-analysis did not provide the
evidence to support the use of PPV to prevent all
cause pneumonia or mortality. Vaccine efficacy
was also poorer in adults with chronic illness. A
second study by Jackson et al. concluded that
although vaccination with PPV seems to be
effective against pneumococcal bacteraemia,
there was no association between PPV vaccination
and community acquired pneumonia of any cause
(including non-invasive pneumococcal pneumonia)
among older adults®®. The study also found an
unexplained increased risk of hospitalisation for
community acquired pneumonia for vaccinated
patients. Recently, CAPiTA (Community Acquired
Pneumonia Immunization Trial in Adults), a
randomised placebo controlled double-blind
trial was conducted in the Netherlands from
2008 to 2013 among approximately 85,000
patients age 65 and older to study the efficacy of
PCV13 (funded by Pfizer). It is the first trial to show
efficacy of a vaccine against not only vaccine-
type IPD (75% efficacy, Cl of 41.4-90.8%) but also
vaccine-type non-bacteraemic  pneumococcal
disease (45% efficacy, Cl of 14.2-65.3%) in the
elderly population?.

After the release of the CAPITA result, the ACIP
endorsedtheroutine use of both PCV13and PPSV23
in adults aged =65 years since August 20142, The
two vaccines should not be co-administered, and
the minimum acceptable interval between PCV13
and PPSV23 is 8 weeks. The ACIP recommends that

Vaccination in Older Adults

PCV13 should be given first, followed by PPSV23
after 6-12 months. However, if PPSV23 has already
been given, PCV13 should only be given after
1 year. While local adverse reactions including
pain, redness and swelling at the injection site are
common, systemic reactions are rare.

Herpes Zoster

Herpes zoster is caused by the reactivation
of the varicella-zoster virus (VZV). The clinical
manifestations include development of painful
vesicular rash along one or two dermatomes.
The infection is commonly complicated by post-
herpetic neuralgia (PNH), which is presented as
persistent neuropathic pain along the affected
dermatome. The incidence of HZ rises with age
due to aging related weakening of T cell-mediated
immunity, and the reported rate is around 10 cases
per 1,000 U.S. populations annually among adults
age 60 years and above?®,

The Shingles Prevention Study (SPS) has illustrated
that a highly potent live attenuated VZV vaccine
could potentially reduce the overall incidence of
HZ infection as well as PNH in adults age 60 years
and above®. However, a follow-up study, Short
Term Persistence Substudy (STPS) for Shingles
Prevention Study indicated possible waning of
protection against HZ overtime?'. In the STPS as
compared to the SPS, vaccine efficacy for HZ burden
of iliness decreased from 61.1% (95%Cl: 51.1-69.1)
in the years 0.0-4.9 to 50.1% (95%Cl: 14.1-71.0) in
the years 3.3-7.8, vaccine efficacy for the incidence
of PHN decreased from 66.5% (95%Cl: 47.5-79.2)
in the years 0.0-4.9 to 60.1% (95%Cl: —9.8 to 86.7)
in the years 3.3-7.8, and vaccine efficacy for the
incidence of HZ decreased from 51.3% (95%ClI:
44.2-57.6) in the years 0.0-4.9 t to 39.6% (95%Cl:
18.2-55.5) in the years 3.3-7.8. Nonetheless, the
most recent cost benefit analysis in 2014 by ACIP
revealed that targeted HZ vaccination by age group
(age 70 instead of age 50) can result in an eight-fold
savings in costs. The costs for each Quality Adjusted
Life Year (QALY) saved by vaccination using the
high dose live attenuated zoster vaccine for age
group 60, 70 and 50 were US$37,000, US$86,000,
and US$287,000 respectively32,

In conclusion, the ACIP recommends the use of
vaccine against VZV (causing HZ) in all older adults
>60 years old, with or without any previous episode
of HZ. It can be given subcutaneously and it is
contraindicated in immunocompromised persons.
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Table 2. Barriers to vaccinations in older adults.

Issues that affect vaccination uptake rate

Systems

Factors affecting the supply and distribution of vaccines

Factors affecting the storage of vaccines

Funding and costs

Health care providers

Lack of knowledge about diseases and vaccines

Failure to assume the responsibility for vaccination
Incomplete or inaccessible documentation of previous vaccinations
Concern about the efficacy and side effects of vaccines

Patient and caregiver

Lack of knowledge on diseases and vaccines

Concern about the efficacy and side effects of vaccines
Time consuming, especially vaccines that require booster dosage
Confusion on vaccination schedule

Tetanus, Diptheria, Acellular Pertussis

Tetanus booster dose is recommended routinely
every 10 years for older adults who have completed
a primary series. Adults with an unknown or
incomplete history of primary tetanus vaccination
series should complete their primary vaccination
series which includes a Tdap (tetanus, diptheria,
acellular pertussis) dose. Tdap products for
boostering adolescents were licenced in 2005 in
Singapore. The ACIP also recommends adminis-
tering Td/Tdap-containing vaccine as prophylaxis
in tetanus-prone wound management.

BARRIERS TO VACCINATIONS IN OLDER
ADULTS

Despite the encouraging evidence of vaccination
in the older population, the rate of vaccination
in this age group remains lower than targets
recommended by the World Health Organisation
(WHO). In the United States, the National Health
Interview Survey in 2013 reported that only 66.2%
of older adults were vaccinated against influenza
during the 2012-2013 season®. The percentage
for older adults who were vaccinated against
pneumococcal pneumonia, tetanus and HZ were
59.9%, 55.1% and 20% respectively®. Similar
findings were also reported in another study in
England®. However, there is a dearth of such data
in Singapore.

Studies were conducted to investigate the barriers
of low vaccination rate in adults*’-%°. The three main
barriersidentified to vaccinationsin olderadults can
be classified under barriers in system, health care
provider and patient or caregiver (Table 2). Several
factors were recognised to improve the uptake
of vaccinations in older adults, which includes
physician recommendation, previous history of

the illness, self-reported bad health conditions,
perception on the efficacy of vaccination and
family influences*'-**. A number of strategies have
been shown to improve vaccination rate in older
adults, which consists of:

(1) Implementation of a reminder/recall system for
patients and health care providers;

(2) Reduction in vaccination costs;

(3) Expansion of access to vaccinations in medical
or public health settings; and

(4) Implementation of standing orders (the use of
a nurse-led or pharmacist-led immunisation
program)*+4,

CONCLUSION

Vaccination is potentially the most cost-effective
public healthcare measure, providing significant
protection against infectious diseases and
their complications for older adults with age-
related decline in their immune system. Further
investigations are required to show reproducibility
in efficacy of vaccines in older patients, as the viral
load andlocalimmunity may not be the same as that
in published studies. There are also opportunities
for more studies on vaccination efficacy in a
subgroup of elderly that are above 80 years of
age with frailty, multiple co-morbidities and that
are not community-ambulant. Further research
on the mechanisms of immunosenescence,
the development of new adjuvants and other
immunotherapy, coupled with initiatives to
improve immunisation uptake in the elderly, will
definitely help to achieve better protection for the
increasing elderly population in Singapore.
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