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ABSTRACT
Adult vaccination should no longer be considered a 
luxury for developed countries. Instead, we must view 
how lifelong immunisation can have an important public 
health role in reducing vaccine preventable diseases and 
their sequelae. In Singapore, we do not have an “official” 
adult immunisation schedule and many of the references 
and recommendations that I will discuss come from 
the United States where such recommendations have 
been in existence for many years. Travel vaccinations 
are being considered in a separate article in this series. 
The “routine” adult vaccinations are against: Influenza, 
pneumococcal infection, tetanus, diphtheria, pertussis, 
varicella zoster, human papilloma virus, measles, mumps, 
and rubella.  
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INTRODUCTION
National immunisation programmes in Singapore and many 
other developed countries have traditionally been aimed at 
infants and children. These programmes have been successful 
in increasing vaccine coverage and conferring herd immunity, 
dramatically reducing the incidence of many diseases such 
as tetanus, measles, mumps, rubella, tuberculosis, Hepatitis 
B etc. Introduction of newer vaccines including conjugated 
Haemophilus influenza B, conjugated pneumococcal and more 
recently, Human Papilloma Virus vaccines have further reduced 
the burden of infectious diseases in the community.  Most 
will agree that adult immunisation has been underutilised as 
a public health measure and that vaccinations should now be 
recommended throughout life to prevent vaccine preventable 
diseases and their sequelae.

Vaccines are recommended for adults on the following basis:
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In this article, we will focus on the “routine” adult vaccines 
that family practitioners can incorporate in their practice. In 
Singapore, we do not have an “official” adult immunisation 
schedule and many of the references and recommendations 
that I will discuss come from the United States where such 
recommendations have been in existence for many years. Please 
refer to the Recommended Adult Immunization Schedule for 
United States 2014 at the website of the Centres for Disease 
Control and Prevention (CDC) for details. This has also been 
reproduced in the Annex to this paper. Travel vaccinations 
are being considered in a separate article in this series. Whilst 
there are many reasons why vaccine coverage in adults is low, 
the recommendation by family physicians and other health 
care providers is a strong motivator for patients to receive 
their recommended vaccines. We encourage assessing gaps in 
vaccine needs for adults as an important opportunity for family 
physicians to enhance their doctor-patient relationship.

INFLUENZA

Recommendations: All adults annually

Routine annual influenza vaccinations have been advocated for 
many years. The indications have been broadened so extensively 
that any person above the age of 6 months should possibly 
receive the influenza vaccine on an annual basis! For the 2012-
2013 influenza season in the United States and taking into 
consideration the current vaccine coverage, it has been estimated 
by the Centres for Disease Control and Prevention that influenza 
vaccination resulted in 79,000 less hospitalisations, 6.6 million 
less influenza illnesses and 3.2 million less medically related 
attendances. These figures are obviously significant! In Singapore, 
there were 773,139 attendances for acute respiratory infections 
(ARI) seen at the polyclinics in 2012. Approximately 45.8% to 
65.5% of these ARI were due to influenza. If you extrapolate the 
US results to Singapore, we could certainly reduce our outpatient 
attendances and hospitalisations for respiratory infections with 
influenza vaccination.

In the past 2 years, there have been interesting new 
formulations that may allow us to improve our fight against 
influenza. Recombinant influenza vaccines (RIV) have been 
registered in numerous countries and we expect this to be 
available in Singapore in the near future. The main advantage 
of RIV is that it does not contain egg protein and it can be 
safely administered in those who have egg allergy. Quadrivalent 
Influenza vaccines (QIV) have also become available and the 
additional B strain in the QIV will ensure that the almost 90% 
of the circulating influenza B strains are covered. It is important 
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to highlight that in Singapore, influenza B strains predominated 
and were more common than influenza A strains in the first half 
of 2012. Several vaccine companies have registered QIV in the 
US and we expect them to enter the local market soon.

PNEUMOCOCCAL INFECTION

Recommendations: 1 or 2 doses in adulthood. Recommended 
for adults aged >65 years, younger if they have underlying medical 
conditions that put them at risk for pneumococcal disease. 

Adult pneumococcal disease has been a persistent health problem 
that should lend itself to vaccine intervention. There are 2 
formulations of pneumococcal vaccine licensed in Singapore 
for use in adults ie conjugate pneumococcal 13 valent vaccine 
(PCV 13) and pneumococcal polysaccharide 23 valent vaccine 
(PPV 23). The indications for use are for all adults above aged 65 
years and younger for those with underlying diseases including 
cardiovascular and respiratory diseases. In the US, approximately 
60% of adults >65 years have received pneumococcal vaccination, 
whereas only 20% of adults between the ages 19 years to 64 years 
who were at high risk for pneumococcal disease received the 
vaccine. Prevention of pneumococcal disease got a huge boost 
in Singapore as deduction through Medisave is now allowed 
for adults taking pneumococcal vaccines. We await official 
announcement of the latest trial on PCV13 in the prevention 
of community acquired pneumonia.

TETANUS DIPHTHERIA AND ACELLULAR 
PERTUSSIS (TD or TDap)

Recommendations: TD once every 10 years and substitute 
TDap once for Td booster

After the primary series of 5 doses in childhood, these vaccines 
should be administered once every 10 years. In the past, the focus 
was administration of tetanus and/or diphtheria (DT). However, 
pertussis has become a re-emerging infection recently because 
of waning immunity in adults. The current recommendation is 
that adults should have 1 dose of TDap (tetanus, diphtheria and 
acellular pertussis) in place of the DT booster. Thereafter, only 
DT needs to be given every 10 years.

VARICELLA ZOSTER

Recommendations: For varicella, 2 doses for all in adulthood 
if not done in childhood. For persons >60 years, one dose of 
zoster vaccine

Before varicella infection was taken off mandatory infectious 
disease notification in Singapore, approximately 20,000 cases 
of varicella were reported cases annually. We expect the number 

of cases to have reduced markedly from increased awareness 
and introduction of the varicella vaccine. In 2012, there were 
4766 polyclinic attendances for treatment of chickenpox. 
Approximately 1/3 of them were in persons aged 20 years and 
older. It is likely that we continue to have more than a thousand 
cases of varicella in adults annually in Singapore. For those who 
did not receive childhood vaccination with varicella, they should 
do so in adulthood with 2 doses at least 2 months apart.

In light of our aging population, we expect to see more 
cases of zoster infection. Zoster vaccine has been registered in 
Singapore since 2013. Increasing awareness of the morbidity 
of zoster has prompted more of the elderly population to come 
forward for the vaccine. In the US, approximately 20% of adults 
> 60 years of age had received zoster vaccination in 2012.

HUMAN PAPILLOMA VIRUS

Recommendations: 3 dose schedule for all females from 
ages 9-10 years up to 26 years

There are 2 vaccines against HPV licensed for use in females, the 
bivalent (HPV2) and the quadrivalent  (HPV4). For females, a 
3 dose series is recommended from ages 9-10 years until 25-26 
years. The costs of HPV vaccines are claimable through Medisave. 
The HP4 is registered for use in males aged 9 years to 26 years. 
Australia has recently reported their experience with the roll out 
of HPV vaccine. Since 2007, 3 dose HPV vaccine coverage was 
>77% in the 12-13 age group and there was significant reduction 
(>77%) in HPV vaccine related infections in vaccine eligible 
females, >90% reduction in genital warts and reduction in high 
grade cervical lesions in this age group. These results are indeed 
remarkable and will hopefully be replicated in other countries 
including Singapore.

HEPATITIS VACCINES

Recommendations: Hepatitis B: all adults with 3 dose 
schedule if not done in childhood. Hepatitis A: 2 dose vaccine for 
all adults. Hepatitis A and B co-formulation (Twinrix) requires 
a 3 dose schedule for adults.

Routine childhood hepatitis B vaccine was incorporated into 
our national childhood immunisation programme since 1987. 
Seroprevalence data in 2010 has shown reduction in anti-HBc 
and HBsAg compared to other surveys in 2004 and 1996. In 
addition, there has been reduction in age specific incidence of 
hepatocellular carcinoma in Singapore. There continue to be a 
small group of adults who have yet to be vaccinated. In Singapore, 
58 cases of acute hepatitis B were notified in 2012 (compared 
with 73 cases in 2011). 

Hepatitis A vaccination is strongly advised in view of the 
high endemicity of Hepatitis A in the region. In 2012, there 
were 108 cases of acute hepatitis A notified compared with 66 
cases in 2011. We also continue to have cases of acute hepatitis 
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A acquired “locally”. It is estimated that 59% of acute hepatitis 
A were acquired overseas whilst the rest were “local”. In the US, 
only 12% of the adult population between the ages of 19 years 
to 49 years have received vaccination against Hepatitis A.

MEASLES, MUMPS, RUBELLA VACCINE
Some of the older adults were only vaccinated with one dose 
of MMR vaccine in childhood. In Singapore 2 doses of MMR 
vaccine have been made compulsory since 1998. In the past 
10 years, industrialised countries continue to report episodic 
outbreaks of measles and mumps. In the United States, for the 
first 8 months of 2013, there were 159 cases of measles reported 
and 92% of these cases had not received prior vaccination. 79% 
of those who were unvaccinated cited philosophical reasons for 
declining measles immunisation. In 2012, there were 38 cases 
of measles, 64 cases of rubella and 521 cases of mumps reported 
in Singapore.

 

CONCLUSION
Adult vaccination should no longer be considered a luxury 
for developed countries. Instead, we must view how lifelong 
immunisation can have an important public health role in 
reducing vaccine preventable diseases and their sequelae.

Despite having well established recommendations for adult 
immunisation in the US, vaccine coverage varies considerably 
and in some instances may be as low as 12%! Clearly, we can 
do much better by assessing and engaging our patients to help 
narrow their immunisation gaps.
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LEARNING POINTS

• Adult vaccination should no longer be considered a luxury but viewed as lifelong immunisation that 
play an important public health role in reducing vaccine preventable diseases and their sequelae. 

• In Singapore, we do not have an “official” adult immunisation schedule and many of the references 
and recommendations come from the United States where such recommendations have been in 
existence for many years. 

• Travel vaccinations are being considered in a separate article in this series.

• The “routine” vaccinations of recommended to Singapore adults are vaccinations against:  
o Influenza - annually
o Pneumococcal infection - 1 or 2 doses in adulthood. Recommended for adults aged >65 years, 

younger if they have underlying medical conditions that put them at risk for pneumococcal 
disease.

o Tetanus Diphtheria and Pertussis (TD or TDap) - TD once every 10 years and substitute TDap 
once for Td booster

o Varicella Zoster - 2 doses for all in adulthood if not done in childhood. For persons >60 years, one 
dose of zoster vaccine

o Human Papilloma Virus - 3 dose schedule for all females from ages 9-10 years up to 26 years
o Measles Mumps and Rubella (MMR) - 2 doses (at least 1 month apart) for adults if not done in 

childhood
o Hepatitis Vaccines - 3 dose schedule if not done in childhood. Hepatitis A: 2 dose vaccine for all 

adults. Hepatitis A and B co-formulation (Twinrix) requires a 3 dose schedule for adults.
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ANNEX 1: RECOMMENDED ADULT IMMUNIZATION SCHEDULE FOR UNITED STATES 2014
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