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The World Health Organization estimates that globally, the proportion of people aged
>60 years will more than double by the year 2050, with the majority of elderly people
living in low- and middle-income countries such as South Africa. Population ageing is
an impending public health concern, potentially negatively impacting on South Africa’s
economy and health system if the government does not adequately prepare for this
change. Globally, many potential solutions to ensure healthy ageing are being discussed
and implemented, including adopting a “life-course” approach to vaccination which
includes vaccination of the elderly, since they are at considerable risk of severe morbidity
and mortality from vaccine-preventable diseases. While vaccines are considered as one
of the greatest tools for preventing childhood infectious disease morbidity and mortality,
they are under-utilised in strategies for promoting healthy ageing in South Africa, where
only influenza vaccination is available free of charge to the elderly accessing public sector
healthcare. Population ageing coupled with the high incidence of vaccine-preventable
diseases amongst elderly South Africans, necessitates establishing a comprehensive
national policy and guidelines for vaccination of the elderly.

Keywords: healthy ageing, influenza, herpes zoster, pneumococcal disease, vaccination, elderly

INTRODUCTION

Healthy ageing is defined by the World Health Organization (WHO) as “the process of developing
and maintaining the functional ability that enables well-being in older age” (1). The WHO’s
Decade of Healthy Ageing (2020-2030) was conceptualised in response to a demographic transition
occurring in most countries, where the size of the elderly population (i.e., aged >60 years) is
increasing in number and proportion. Globally, it is projected that the number of elderly persons
will more than double from 1 billion in 2019 to 2.1 billion in 2050 (2). The fastest growth is expected
in low- and middle-income countries (LMICs) where 79% of the elderly are expected to be living by
2050 (3). The effect of population ageing will be even more pronounced in Africa where the elderly
population size is expected to increase from 69 million in 2017 to 226 million by 2050 (3).
Population ageing, resulting from declines in mortality and fertility rates, started in high-
income countries (HICs) as far back as the late nineteenth century (1, 3). LMICs have
lagged behind because of lack of access to advanced medical and technological interventions,
improved sanitation, and food security (3). As access to these life-saving interventions
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has improved, mortality rates, especially from infectious diseases,
have drastically reduced in LMICs, most of which have
now entered the demographic transition. For example, the
negative impact the human immunodeficiency virus/acquired
immunodeficiency syndrome (HIV/AIDS) epidemic had on life
expectancy in South Africa (SA) has been offset by the universal
roll-out of antiretroviral treatment. This, combined with a
decreasing birth rate, is expected to increase the proportion of
SAs elderly population from ~8.4% in 2017 to 15.9% by 2050
(3, 4). This demographic transition may negatively impact SA’s
economy and health system if the government has not adequately
prepared for this change (1).

GLOBAL STRATEGIES AND ACTION
PLANS PROMOTING HEALTHY AGEING

The elderly face unique health challenges compared to younger
people. For example, non-communicable diseases (NCDs) such
as cardiovascular diseases, diabetes, and cancers are a major cause
of morbidity and mortality amongst the elderly (1). Although
NCDs are increasing in prevalence, infectious diseases are still a
major contributor to the burden of disease, especially in LMICs
(5). The increased prevalence of comorbidities and severity of
diseases in old age will result in a higher demand for healthcare
in the future. The Decade of Healthy Ageing (2020-2030), an
initiative of the WHO, allows for a collaborative effort between
governments and other stakeholders to improve the health and
well-being of the elderly (2). Prior to the Decade of Healthy
Ageing, policies and action plans such as the United Nations
Madrid International Plan of Action on Ageing (6), the WHO’s
policy framework on active ageing (7) as well as the World Health
Assembly resolution WHAG69.3 Global strategy and action plan
on ageing and health 2016-2020 (8) were developed. A common
theme across these policies and plans is an improvement in the
quality of life and achieving the highest possible standard of
health for the elderly (1, 2, 6-8). Some of the health-related
resolutions include: strengthening NCD policies to promote
active ageing; strengthening palliative care as a component of
comprehensive care throughout the life course; and ensuring
equitable access to healthcare services for the elderly (1, 2, 8).
Of note is that vaccination of the elderly is included as a global
strategy in all these policies and plans.

IMPORTANCE OF VACCINES FOR THE
ELDERLY

The rationale behind why vaccination of the elderly is a key
strategy for promoting healthy ageing is because the immune
system becomes weaker with advancing age through the process
of immunosenescence. At a physiological level, there is an age-
related defect in the immune system which causes diminished
response to antigens by the T-cells and to a lesser extent B-cells
(9). Immunosenescence makes the elderly more susceptible to
infectious diseases and at increased risk of serious complications,
disability, loss of independence, and death (10).

For example, the elderly are at considerable risk of death
or disability from pneumonia, which resulted in 6.8 million
hospitalisations and 1.1 million deaths globally amongst the
elderly in 2015 (11). The leading cause of community acquired
pneumonia (CAP) is Streptococcus pneumoniae infection,
which is a vaccine-preventable disease (VPD). S. pneumoniae
also causes invasive pneumococcal disease (IPD) (namely
pneumococcal meningitis and bacteraemia), with the elderly,
especially those with co-morbidities, being at risk of IPD
(12). In addition, influenza, the leading viral cause of CAP,
disproportionately affects the elderly, who made up 67%
of the estimated 294,000-518,000 annual global influenza-
related respiratory deaths between 2002 and 2011 (13).
Influenza infection may also cause systemic complications
including cardio- and cerebrovascular events in some susceptible
individuals (14).

Another example is herpes zoster (HZ), a VPD commonly
known as shingles, caused by reactivation of latent varicella
zoster virus (VZV) due to impaired cell-mediated immunity (e.g.,
due to immunosenescence or immunosuppression) (15). Primary
VZV infection causes chickenpox, a common childhood disease
in countries where early childhood varicella vaccination is not
offered (15). Following convalescence, VZV remains latent in the
sensory nerve ganglia, with the risk of reactivation increasing
considerably from the age of 50 (15, 16). In unvaccinated
populations, it is estimated that 50% of those aged 85 years will
have experienced HZ at least once (16). HZ manifests initially
as a painful, unilaterally distributed maculopapular rash which
then becomes vesicular and is confined to a single dermatome.
Post-herpetic neuralgia (PHN) is a common complication of HZ
which is often debilitating and can adversely affect the quality
of life of the patient (10, 17). Up to 20% of infected people
will experience disturbances of vision or complete blindness
(HZ ophthalmicus) (16). There is also an increased risk of
vasculopathy following HZ infection which can manifest as
stroke, aneurysm, spinal cord infarction, or death if left untreated
(16, 18).

Vaccines are recognised as one of the most cost-effective
public health measures to prevent infectious diseases, saving
an estimated 2.5 million lives annually (19). The benefits of
vaccines outweigh any risks and the WHO recommends a “life-
course” approach to vaccination (19). Globally, significant strides
have been made in strengthening infant vaccination programmes
over the past few decades; however, vaccine coverage amongst
the elderly remains low (20). The “life-course” approach to
vaccination encourages equity in vaccine access so that every age
group, including the elderly, benefits from the protection offered
by vaccines (19).

Preventing CAP, IPD, and HZ through a vaccination
programme specifically targeting the elderly has the potential
to significantly promote healthy ageing, and reduce the burden
on a country’s healthcare system (20). While it is true that
immunosenescence results in lower immune responses and
reduced vaccine effectiveness in the elderly than in children,
vaccines have been proven to play an important role in
preventing disease, disability, and premature death amongst
the elderly (9). Despite these benefits, vaccines for the elderly
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were previously generally under-recognised in discussions to
promote healthy ageing (20). In contrast, the Decade of Healthy
Ageing (2020-2030) emphasises that strengthening of primary
healthcare for the elderly must include access to safe, effective and
affordable vaccines (2).

The community benefits of vaccination programmes are
generally considered in terms of creating herd immunity.
However, an added benefit of all vaccination programmes,
whether for infants or the elderly, is the reduction of
antimicrobial resistance (AMR) (21). Worldwide, AMR is
increasingly becoming a public health concern and again
the elderly are more at risk of acquiring multidrug-resistant
infections and contribute to AMR for a number of reasons
(21-23). These include immunosenescence, impaired immune
function due to chronic diseases, and other factors such as
increased and longer contact with healthcare facilities (due
to higher morbidities in old age), staying in old-age homes
(which increases the chance of transmission of infectious diseases
such as influenza and pneumococcal pneumonia), and the
use of medical devices e.g., catheters which are predisposed
to bacterial colonisation (21-23). Vaccines are recognised as
one of the vital pillars of antimicrobial stewardship, since by
preventing VPDs they reduce the demand for antimicrobial
treatment (21). Thus, recommendations for vaccination against
S. pneumoniae and influenza for preventing CAP in the elderly,
also aim to reduce antimicrobial usage and AMR (22). For
example, it has been estimated that if an influenza vaccine
with only 50% effectiveness in the elderly was administered
annually to 30% of elderly South Africans, this could avert
390 antimicrobial prescriptions per 100,000 population per
year (24). The important role of pneumococcal vaccines in
antimicrobial stewardship is highlighted by a decline in the
prevalence of penicillin-resistant pneumococcal strains in IPD
and nasopharyngeal carriers (25) and indirectly, by a reduction in
the antibiotic prescriptions following a decline in pneumococcal
disease (26).

VACCINATION RECOMMENDATIONS FOR
THE ELDERLY IN HIGH-INCOME
COUNTRIES

Many HICs have adopted a “life-course” approach to vaccination
and have established recommendations for adult vaccination
(27). Specific guidelines are available for special adult
populations, including the elderly and those with comorbidities
(e.g., HIV infection, end stage renal disease, and diabetes) (28-
32). Four vaccines are commonly recommended for the elderly
in HICs: influenza vaccine, pneumococcal vaccine, HZ vaccine,
and a vaccine combining tetanus toxoid, reduced diphtheria
toxoid, and acellular pertussis (TdaP) (28-32).

Influenza vaccination is one of the most cost-effective disease
prevention strategies for the elderly (33). Currently, influenza
vaccines that are recommended as safe and effective for use
in the elderly include an inactivated trivalent vaccine against
two strains of influenza A virus (H3N2 and HINI1) and one
influenza B virus, and an inactivated quadrivalent vaccine that

contains an additional strain of influenza B (33, 34). The
quadrivalent vaccine is beneficial for first-time vaccine recipients
who may lack immunity to the additional influenza B strain
(34). Influenza vaccines are reviewed annually in order to adapt
their composition to match the circulating influenza strains
determined by surveillance data from the WHO. Hence, annual
vaccination against influenza is recommended and should be
carried out before the start of the influenza season, for maximal
benefit (33, 34).

Vaccines against pneumococcal disease have significantly
reduced the burden of IPD and CAP worldwide (35). Presently,
two vaccines against S. pneumoniae are recommended for the
elderly: one dose of 13-valent (against serotypes 1, 3, 4, 5,
6A, 6B, 7F, 9V, 14, 18C, 19A, 19E and 23F) pneumococcal
conjugate vaccine (PCV13), followed at least 1 year later by
one dose of 23-valent (against serotypes 1, 2, 3, 4, 5, 6B, 7F,
8, 9N, 9V, 10A, 11A, 12F 14, 15B,17F 18C, 19A, 19E 20,
22F, 23F 33F) pneumococcal polysaccharide vaccine (PPSV23)
(35). Administering a dose of PPSV23 before a dose of PCV13
may reduce the immune response to PCV13, thus vaccine
naive elderly persons should preferably receive PCV13 first,
followed by PPSV23 1 year later (35, 36). In a situation where
an elderly patient is PCV13 naive but has already received
PPSV23, at least 1 year should pass before administering
PCV13 (35, 37). However, in the United States (USA) where
herd immunity from sustained high coverage of PCV13 in
children has reduced the burden of PCV13-serotype disease in
the elderly, the latest Advisory Committee on Immunization
Practices (ACIP) guidelines recommend administering one
dose of PPSV23 to immunocompetent elderly persons (29,
38). Currently ACIP continues to recommend PCV13 for the
PCV13-naive elderly with an immunocompromising condition,
cerebrospinal fluid (CSF) leak, or cochlear implant. For PCV13-
naive immunocompetent elderly persons, PCV13 may be
considered for nursing home residents and those living in or
traveling to settings where paediatric PCV13 coverage is low
(29, 37).

Vaccination is the best public health intervention to prevent
HZ and currently two types of vaccines are available for
use in adults aged >50 years (10, 33, 39). HZ and PHN
incidence have been shown to be reduced by 51.3% and 66.5%,
respectively, following administration of a single dose of the
live attenuated HZ vaccine to adults aged >60 (17, 40). This
vaccine, licensed since 2006, is contraindicated for the severely
immunocompromised elderly, who should rather be vaccinated
with the inactivated recombinant vaccine, first licensed in 2017
(28). It has been shown that two doses of the recombinant
vaccine, administered 2-6 months apart, elicits a greater and
more long-lasting immune response (prevents HZ in 97% and
90%, respectively, of those aged >50 and >70 years) than the live
attenuated vaccine (39, 41, 42). However, local reactions are more
common with the recombinant vaccine, and further studies are
needed to determine its cost-effectiveness (39).

Finally, a booster dose of the TdaP vaccine is recommended
every 10 years, throughout the entire lifetime of all healthy
children and adults, because immunity against all three diseases
wanes over time (43). Tetanus has a fatality rate of up to
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100% if left untreated and infants and the unvaccinated elderly
are at high risk of death (43). Recent outbreaks of diphtheria
present a public health threat with the potential to reverse the
gains made through successful vaccination programmes, with the
unvaccinated elderly being at risk (43). Pertussis can cause death
especially in unvaccinated and exposed infants aged <2 months,
and although there is a potential risk of transmission from
unvaccinated elderly persons in close contact with infants under
their care, evidence does not support vaccinating the elderly
solely for the purpose of “cocooning” their grandchildren (43).
Despite the available guidelines in some HICs and the growing
body of evidence supporting the use of vaccines in the elderly,
vaccine coverage remains lower than national targets (5, 44). For
example, the influenza vaccine coverage amongst the elderly in
the USA during 2015 was 73.5%, while only 63.6%, 16.5%, and
34.2% were vaccinated against pneumococcal disease, TdaP, and
HZ, respectively (5). The low vaccine coverage may be due to
several barriers such as a lack of understanding of the benefits

of vaccines by patients and their healthcare providers; limited
vaccine efficacy data on elderly populations resulting in low
healthcare provider confidence; pervasive societal perceptions
that vaccinations are only for children; the lack of “whole-of-life”
vaccination records and registers; high costs of vaccines; the lack
of comprehensive vaccine guidelines and lack of funding in some
HICs which in turn causes a lack of access to vaccines (5, 10, 44).

SOUTH AFRICAN RECOMMENDATIONS
FOR VACCINATION OF THE ELDERLY

SAs healthcare system comprises the well-resourced private
sector and the poorly-resourced government-run public sector,
serving 16% (i.e., those with health insurance) and 84% (i.e., those
without health insurance) of the population, respectively (45).
Access to quality health services regardless of age, race, gender or
socio-economic class is a constitutional right in SA (45); however,

TABLE 1 | Comparison of recommended vaccines for the elderly in four countries (22, 28-31, 37, 51, 52).

Australia

USA

Germany South Africa

Influenza vaccine

Pneumococcal
vaccine

HZ vaccine

Tetanus vaccine

Reduced strength
diphtheria vaccine

Acellular pertussis
vaccine

Measles vaccine

Annual vaccine

Non-Indigenous Australians: One
dose (>70 years)

Aboriginal and Torres Strait Islander
peoples: Administer a dose of
PCV13, followed by first dose of
PPSV23 12 months later (2-12
months acceptable), then second
dose of PPSV23 at least 5 years
later (>50 years)

2 doses recombinant HZ vaccine
(>70 years)

Booster dose of a
tetanus-containing vaccine
recommended for adults >50 years
who have not received a
tetanus-containing vaccine in the
past 10 years (but previously
completed a primary course of 3
tetanus doses)

One booster dose with tetanus (dT)
or booster dose with pertussis
vaccinations

Single booster dose for adults who
are in close contact with infants (if
>10 years since the previous dose)
No recommendation

Annual vaccine

One dose PPSV23 >65 years
>65 years who have
immunocompromising condition,
CSF leak, cochlear implant: Single
dose of PCV13 followed a year later
by PPSV23

PCV183 followed a year later by
PPSV23 may be considered for
>B5 years in settings with low
pediatric PCV13 coverage e.g.
nursing homes

2 doses recombinant HZ vaccine
(>50 years) or 1 dose live
attenuated HZ vaccine (>60 years)

Every 10 years

Every 10 years

Once in adulthood

No recommendation

Annual vaccine (>60 years)

One dose PPSV23 >65
years

Annual vaccine (>65 years)

>65 years who are vaccine
naive should receive a single
dose of PCV13 followed a
year later by PPSV23

>65 years who have received
PPSV23 should receive a
single dose of PCV13 at least
one year later

2 doses recombinant HZ No recommendation
vaccine (>50 years) with a

minimal and maximum

interval of 2-6 months,

respectively, between

doses.

Every 10 years No recommendation

Every 10 years No recommendation

Once in adulthood No recommendation

One dose of measles No recommendation
vaccine for those aged >18

years and born after 1970

with no vaccination or

uncertain vaccination history

or only one vaccination

during childhood

Frontiers in Public Health | www.frontiersin.org

April 2021 | Volume 9 | Article 635266


https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://www.frontiersin.org/journals/public-health#articles

Sibanda et al.

Promoting Healthy Ageing Through Vaccination

socio-economic inequalities and inefficiencies in healthcare
delivery have prevented the realisation of this constitutional right
(45). Due to resource constraints, only medicines and vaccines
listed in the Standard Treatment Guidelines and Essential
Medicines List (STGs/EML) are used in the public sector (46).
The private sector is more liberal in its medicines offerings and
the choice of which medicines are used is usually at the discretion
of the prescriber and/or depends on the patients or healthcare
funders’ ability to pay (46). The National Health Insurance Bill,
released in 2019, aims to facilitate a new revised healthcare system
that will ensure equitable access to health services for the entire
population in the future (47).

Similar to other LMICs, SA has a high burden of VPDs
affecting the elderly (22, 48, 49). For instance, SA has a high
burden of CAP caused primarily by influenza and S. pneumoniae,
with the elderly and those living with HIV being at high risk
(22), while influenza and its complications are responsible for
>10 million cases and >11,000 deaths annually in SA, with
the elderly being most affected (48, 49). Similarly, the incidence
of IPD is highest in the elderly, especially those living with
HIV (50). Also, while data on the burden of HZ in SAs
elderly are lacking, HIV infection is a well-established risk
factor for HZ (15, 16), thus, given SAs high HIV prevalence,
it is likely that the country’s elderly population bears a greater
burden of HZ than that experienced by the elderly living
in HICs.

There are several vaccines licensed for SA’s elderly, including
inactivated trivalent and quadrivalent influenza vaccines, PCV13,
PPSV23, the live attenuated HZ vaccine, and TdaP. However,
the public sector STGs/EML currently only recommends free
influenza vaccination for the elderly (51). In addition, the elderly
who received PPSV23 for asplenia or CSF leak before reaching
65 years, should receive a free booster at age 65 (51). In contrast,
professional bodies such as the South African Thoracic Society
and the Federation of Infectious Diseases Societies of Southern
Africa, and national agencies such as the National Institute for
Communicable Diseases, provide guidelines for vaccination of
the elderly, which include PCV13, PPSV23 (22) and influenza
vaccines (Table 1) (22, 52). However, PCV13 must be purchased
through the private sector, which is prohibitively expensive
for most elderly South Africans without health insurance. In
addition, the immunocompetent elderly must also purchase the
relatively inexpensive PPSV23 through the private sector. While
SA private sector recommendations are more comprehensive
than the STGs/EML, when compared to HICs (Table 1) there are
still several deficiencies (22, 28-31, 52).

REFERENCES

1. World Health Organization (WHO). World Report on Ageing and
Health (2015). Available online at: http://apps.who.int/iris/bitstream/10665/
186463/1/9789240694811_eng.pdf?ua=1 (accessed July 27, 2020).

2. World Health Organization (WHO). Decade of Healthy Ageing 2020-
2030 (2020). Available online at: https://www.who.int/docs/default-source/
decade- of-healthy-ageing/final- decade- proposal/decade- proposal- final-
apr2020-en.pdf?sfvrsn=b4b75ebc_5 (accessed July 27, 2020).

CONCLUSIONS

Since the successful introduction of antiretroviral treatment for
HIV/AIDS, SA entered into a demographic transition which
is expected to see the elderly comprise almost 16% of the
population by 2050. Population ageing is expected to have major
negative impacts on SA’s health system and economy in the next
few decades, unless the WHO global strategy and action plan
on healthy ageing (8) is adopted. The South African elderly
are particularly prone to increased morbidity and mortality
due to VPDs such as CAP, IPD, and HZ. Although vaccines
generally have a lower immunogenicity in the elderly, vaccines
are still the most cost-effective preventative strategy against
infectious diseases, thus it would be prudent for the National
Department of Health of SA to establish comprehensive policies
and guidelines for vaccination of the elderly. The policies should
be accompanied by strategies to address barriers to vaccination
of the elderly to create high public demand and uptake.
These include educational campaigns targeting the elderly, their
caregivers and healthcare providers, emphasising vaccination
benefits and effectiveness at preventing severe disease and death
in the elderly (5, 10, 53). Also, convenient, easy access to free or
affordable vaccination services is essential. Since the elderly often
make use of multiple healthcare providers, a universal health
record and a whole-of-life vaccine register will help track vaccine
use in the elderly (10).

SAs health system is considered as an innovator and pace-
setter for many sub-Saharan African countries (54), thus the
implementation of such guidelines may have a positive impact
on health ageing, not just in SA but in the whole of sub-
Saharan Africa.

AUTHOR CONTRIBUTIONS

JM, RB, and MS conceptualised the topic and the initial layout of
the manuscript. MS wrote the first draft. All authors contributed
by collecting related references, writing and reviewing the
subsequent versions of the manuscript, read and approved the
final version, and take equal responsibility for the contents of
the manuscript.

FUNDING

This review, which was part of a larger project, was funded by
the Research Support Programme of the Sefako Makgatho Health
Sciences University.

3. United Nations, Department of Economic and Social Affairs,
Population Division. World Population Ageing 2017 - Highlights
(ST/ESA/SER.A/397) (2017). Available online at: https://www.un.org/
en/development/desa/population/publications/pdf/ageing/ WPA2017_
Highlights.pdf (accessed July 27, 2020).

4. Statistics South Africa (SSA). Mid-Year Population Estimates-2019.
Pretoria: Statistics South Africa (2019). Available online at: https://www.
statssa.gov.za/publications/P0302/P03022019.pdf  (accessed April 17,
2020).

Frontiers in Public Health | www.frontiersin.org

April 2021 | Volume 9 | Article 635266


http://apps.who.int/iris/bitstream/10665/186463/1/9789240694811_eng.pdf?ua=1
http://apps.who.int/iris/bitstream/10665/186463/1/9789240694811_eng.pdf?ua=1
https://www.who.int/docs/default-source/decade-of-healthy-ageing/final-decade-proposal/decade-proposal-final-apr2020-en.pdf?sfvrsn=b4b75ebc_5
https://www.who.int/docs/default-source/decade-of-healthy-ageing/final-decade-proposal/decade-proposal-final-apr2020-en.pdf?sfvrsn=b4b75ebc_5
https://www.who.int/docs/default-source/decade-of-healthy-ageing/final-decade-proposal/decade-proposal-final-apr2020-en.pdf?sfvrsn=b4b75ebc_5
https://www.un.org/en/development/desa/population/publications/pdf/ageing/WPA2017_Highlights.pdf
https://www.un.org/en/development/desa/population/publications/pdf/ageing/WPA2017_Highlights.pdf
https://www.un.org/en/development/desa/population/publications/pdf/ageing/WPA2017_Highlights.pdf
https://www.statssa.gov.za/publications/P0302/P03022019.pdf
https://www.statssa.gov.za/publications/P0302/P03022019.pdf
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://www.frontiersin.org/journals/public-health#articles

Sibanda et al.

Promoting Healthy Ageing Through Vaccination

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

. de Gomensoro E,

. World Health Organization

Del
Challenges in adult vaccination.
92. doi: 10.1080/07853890.2017.1417632

Giudice G,
Ann  Med.

T™M.
50:181-

Doherty
(2018)

. United Nations, Department of Economic and Social Affairs, Ageing. Political

Declaration and Madrid International Plan of Action on Ageing (2002).
Available online at: https://www.un.org/esa/socdev/documents/ageing/
MIPAA/political-declaration-en.pdf (accessed August 23, 2020).

(WHO). Active Ageing: A  Policy
Framework (2002). Available online at: https://www.who.int/ageing/
publications/active_ageing/en/ (accessed August 23, 2020).

. World Health Organization (WHO). Global Strategy and Action Plan on

Ageing and Health (2016-2020) (2017). Available online at:https://www.who.
int/ageing/ WHO-GSAP-2017.pdf?ua=1 (accessed April 25, 2020).

. Weinberger B. Vaccines for the elderly: current use and future challenges.

Immun Ageing. (2018) 15:3. doi: 10.1186/512979-017-0107-2

Raina Maclntyre C, Menzies R, Kpozehouen E, Chapman M, Travaglia J,
Woodward M, et al. Equity in disease prevention: vaccines for the older
adults - a national workshop, Australia 2014. Vaccine. (2016) 34:5463-
9. doi: 10.1016/j.vaccine.2016.09.039

Shi T, Denouel A, Tietjen AK, Lee JW, Falsey AR, Demont C, et al.
Global and regional burden of hospital admissions for pneumonia in older
adults: a systematic review and meta-analysis. J Infect Dis. (2019) 222:5570-
6. doi: 10.1093/infdis/jiz053

Torres A, Blasi F Dartois N, Akova M. Which individuals are at
increased risk of pneumococcal disease and why? Impact of COPD, asthma,
smoking, diabetes, and/or chronic heart disease on community-acquired
pneumonia and invasive pneumococcal disease. Thorax. (2015) 70:984-
9. doi: 10.1136/thoraxjnl-2015-206780

Paget ], Spreeuwenberg P, Charu V, Taylor R], Iuliano AD, Bresee J, et al.
Global mortality associated with seasonal influenza epidemics: new burden
estimates and predictors from the GLaMOR Project. ] Glob Health. (2019)
9:20421. doi: 10.7189/jogh.09.020421

Sellers SA, Hagan RS, Hayden FG, Fischer WA 2nd. The hidden
burden of influenza: a review of the extra-pulmonary complications
of influenza infection. Influenza Other Respir Viruses. (2017) 11:372-
93. doi: 10.1111/irv.12470

World Health Organization (WHO). Varicella and Herpes Zoster Vaccination
Position Paper - June 2014. Available online at: https://www.who.int/
immunization/policy/position_papers/varicella/en/ (accessed August 23,
2020).

John AR, Canaday DH. Herpes zoster in the older adult. Infect Dis Clin North
Am. (2017) 31:811-26. doi: 10.1016/.idc.2017.07.016

Oxman MN, Levin MJ; Shingles prevention study group. vaccination against
herpes zoster and postherpetic neuralgia. J Infect Dis. (2008) 197(Suppl
2):5228-36. doi: 10.1086/522159

Sreenivasan N, Basit S, Wohlfahrt J, Pasternak B, Munch TN, Nielsen
LP, et al. The short- and long-term risk of stroke after herpes zoster
- a nationwide population-based cohort study. PLoS ONE. (2013)
8:69156. doi: 10.1371/journal.pone.0069156

World Health Organization (WHO). Global Vaccine Action Plan 2011-
2020 (2012). Available online at: https://www.who.int/immunization/global_
vaccine_action_plan/GVAP_doc_2011_2020/en/ (accessed July 25, 2020).
Michel JP, Lang PO. Promoting life course vaccination. Rejuvenation Res.
(2011) 14:75-81. doi: 10.1089/rej.2010.1078

O'Neill J. Vaccines and Alternative Approaches: Reducing Our Dependence on
Antimicrobials. The review on antimicrobial resistance (2016). Available
online at: https://amr-review.org/sites/default/files/Vaccines%20and
9%20alternatives_v4_LR.pdf (accessed 27 April 2020).

Boyles TH, Brink A, Calligaro GL, Cohen C, Dheda K, Maartens G, et al. South
African guideline for the management of community-acquired pneumonia in
adults. South Afr ] Infect Dis. (2018) 33:5-27. doi: 10.21037/jtd.2017.05.31
Giarratano A, Green SE, Nicolau DP. Review of antimicrobial use and
considerations in the elderly population. Clin Interv Ageing. (2018) 13:657-
67. doi: 10.2147/CIA.S133640

Knight GM, Clarkson M, de Silva TI. Potential impact of influenza vaccine
roll-out on antibiotic use in Africa. ] Antimicrob Chemother. (2018) 73:2197-
200. doi: 10.1093/jac/dky172

27.

28.

29.

30.

32.

33.

34.

35.

36.

37.

39.

40.

41.

. McLaughlin JM,

. Froes E Roche N, Blasi F. Pneumococcal vaccination and chronic

respiratory diseases. Int J Chron Obstruct Pulmon Dis. (2017) 12:3457-
68. doi: 10.2147/COPD.S140378

. Buchy P, Ascioglu S, Buisson Y, Datta S, Nissen M, Tambyah PA, et al.

Impact of vaccines on antimicrobial resistance. Int J Infect Dis. (2020) 90:188-
96. doi: 10.1016/}.ijid.2019.10.005

Cassimos DC, Effraimidou E, Medic S, Konstantinidis T, Theodoridou M,
Maltezou HC. Vaccination programs for adults in Europe, 2019. Vaccines.
(2020) 8:E34. doi: 10.3390/vaccines8010034

Esposito S, Bonanni P, Maggi S, Tan L, Ansaldi E Lopalco PL, et al.
Recommended immunization schedules for adults: clinical practice guidelines
by the Escmid Vaccine Study Group (EVASG), European Geriatric Medicine
Society (EUGMS) and the World Association for Infectious Diseases
and Immunological Disorders (WAidid). Hum Vaccin Immunother. (2016)
12:1777-94. doi: 10.1080/21645515.2016.1150396

Freedman MS, Hunter P, Ault K, Kroger A. Advisory committee on
immunization practices recommended immunization schedule for adults
aged 19 years or older - United States, 2020. MMWR Morb Mortal Wkly Rep.
(2020) 69:133-5. doi: 10.15585/mmwr.mm6905a4

Australian government. Department of Health (2020). National Immunisation
Program  Schedule. ~ Available online at: https://www.health.gov.au/
health- topics/immunisation/immunisation-throughout-life/national-
immunisation- program-schedule (accessed July 27, 2020).

. Germany: Recommended Vaccinations (2020). Available online at: https://

vaccine-schedule.ecdc.europa.eu/Scheduler/ByCountry?Selected Countryld=
6&IncludeChildAgeGroup=true&IncludeChildAgeGroup=false&
IncludeAdultAgeGroup=true&IncludeAdultAgeGroup=false
July 27, 2020).

Michel JP, Chidiac C, Grubeck-Loebenstein B, Johnson RW, Lambert PH,
Maggi S, et al. Advocating vaccination of adults aged 60 years and older
in Western Europe: statement by the Joint Vaccine Working Group of the
European Union Geriatric Medicine Society and the International Association
of Gerontology and Geriatrics-European Region. Rejuvenation Res. (2009)
12:127-35. doi: 10.1089/1ej.2008.0813

World Health Organization (WHO). Background Paper on Influenza Vaccines
and Immunization SAGE Working Group (2012). Available online at:
https://www.who.int/influenza/vaccines/SAGE_information/en/ (accessed 20
May 2020).

Grohskopf LA, Alyanak E, Broder KR, Walter EB, Fry AM, Jernigan
DB. Prevention and control of seasonal
recommendations of the advisory committee on immunization practices—
United States, 2019-20 Influenza Season. MMWR Recomm Rep. (2019)
68:1-21. doi: 10.15585/mmwr.rr6803al

Musher DM. Pneumococcal vaccination in adults. In: File TM, editors.
UpToDate. Waltham, MA (2020). Available online at: https://www.uptodate.
com/contents/pneumococcal-vaccination-in-adults (accessed September 3,
2020).

Shiramoto M, Hanada R, Juergens C, Shoji Y, Yoshida M, Ballan B,
et al. Immunogenicity and safety of the 13-valent pneumococcal conjugate
vaccine compared to the 23-valent pneumococcal polysaccharide vaccine
in elderly Japanese adults. Hum Vaccin Immunother. (2015) 11:2198-
06. doi: 10.1080/21645515.2015.1030550

Isturiz RE, Hall-Murray C, McLaughlin JM, Snow V, Schmoele-Thoma B,
Webber C, et al. Pneumococcal conjugate vaccine use for the prevention of
pneumococcal disease in adults <50 years of age. Exp Rev Vaccines. (2018)
17:45-55. doi: 10.1080/14760584.2018.1411196

Swerdlow DL, Isturiz RE, Jodar
making for PCV in adults. Hum Vaccin Immunother.
15:584-93. doi: 10.1080/21645515.2018.1538611

Tricco AC, Zarin W, Cardoso R, Veroniki A-A, Khan PA, Vera Nincic et al.
Efficacy, effectiveness, and safety of herpes zoster vaccines in adults aged
50 and older: systematic review and network meta-analysis. BMJ. (2018)
363:k4029. doi: 10.1136/bmj.k4029

Merck Sharp and Dohme Corp. Zostavax® (Zoster Vaccine Live) vaccine
package insert. MSD (Pty) Ltd (2016).

Bharucha T, Ming D, Breuer J. A critical appraisal of ’Shingrix,
a novel herpes zoster subunit vaccine (HZ/Su or GSK1437173A)

(accessed

influenza with vaccines:

L. Decision-
(2019)

Frontiers in Public Health | www.frontiersin.org

April 2021 | Volume 9 | Article 635266


https://doi.org/10.1080/07853890.2017.1417632
https://www.un.org/esa/socdev/documents/ageing/MIPAA/political-declaration-en.pdf
https://www.un.org/esa/socdev/documents/ageing/MIPAA/political-declaration-en.pdf
https://www.who.int/ageing/publications/active_ageing/en/
https://www.who.int/ageing/publications/active_ageing/en/
https://www.who.int/ageing/WHO-GSAP-2017.pdf?ua=1
https://www.who.int/ageing/WHO-GSAP-2017.pdf?ua=1
https://doi.org/10.1186/s12979-017-0107-2
https://doi.org/10.1016/j.vaccine.2016.09.039
https://doi.org/10.1093/infdis/jiz053
https://doi.org/10.1136/thoraxjnl-2015-206780
https://doi.org/10.7189/jogh.09.020421
https://doi.org/10.1111/irv.12470
https://www.who.int/immunization/policy/position_papers/varicella/en/
https://www.who.int/immunization/policy/position_papers/varicella/en/
https://doi.org/10.1016/j.idc.2017.07.016
https://doi.org/10.1086/522159
https://doi.org/10.1371/journal.pone.0069156
https://www.who.int/immunization/global_vaccine_action_plan/GVAP_doc_2011_2020/en/
https://www.who.int/immunization/global_vaccine_action_plan/GVAP_doc_2011_2020/en/
https://doi.org/10.1089/rej.2010.1078
https://amr-review.org/sites/default/files/Vaccines%20and%20alternatives_v4_LR.pdf
https://amr-review.org/sites/default/files/Vaccines%20and%20alternatives_v4_LR.pdf
https://doi.org/10.21037/jtd.2017.05.31
https://doi.org/10.2147/CIA.S133640
https://doi.org/10.1093/jac/dky172
https://doi.org/10.2147/COPD.S140378
https://doi.org/10.1016/j.ijid.2019.10.005
https://doi.org/10.3390/vaccines8010034
https://doi.org/10.1080/21645515.2016.1150396
https://doi.org/10.15585/mmwr.mm6905a4
https://www.health.gov.au/health-topics/immunisation/immunisation-throughout-life/national-immunisation-program-schedule
https://www.health.gov.au/health-topics/immunisation/immunisation-throughout-life/national-immunisation-program-schedule
https://www.health.gov.au/health-topics/immunisation/immunisation-throughout-life/national-immunisation-program-schedule
https://vaccine-schedule.ecdc.europa.eu/Scheduler/ByCountry?SelectedCountryId=6&IncludeChildAgeGroup=true&IncludeChildAgeGroup=false&IncludeAdultAgeGroup=true&IncludeAdultAgeGroup=false
https://vaccine-schedule.ecdc.europa.eu/Scheduler/ByCountry?SelectedCountryId=6&IncludeChildAgeGroup=true&IncludeChildAgeGroup=false&IncludeAdultAgeGroup=true&IncludeAdultAgeGroup=false
https://vaccine-schedule.ecdc.europa.eu/Scheduler/ByCountry?SelectedCountryId=6&IncludeChildAgeGroup=true&IncludeChildAgeGroup=false&IncludeAdultAgeGroup=true&IncludeAdultAgeGroup=false
https://vaccine-schedule.ecdc.europa.eu/Scheduler/ByCountry?SelectedCountryId=6&IncludeChildAgeGroup=true&IncludeChildAgeGroup=false&IncludeAdultAgeGroup=true&IncludeAdultAgeGroup=false
https://doi.org/10.1089/rej.2008.0813
https://www.who.int/influenza/vaccines/SAGE_information/en/
https://doi.org/10.15585/mmwr.rr6803a1
https://www.uptodate.com/contents/pneumococcal-vaccination-in-adults
https://www.uptodate.com/contents/pneumococcal-vaccination-in-adults
https://doi.org/10.1080/21645515.2015.1030550
https://doi.org/10.1080/14760584.2018.1411196
https://doi.org/10.1080/21645515.2018.1538611
https://doi.org/10.1136/bmj.k4029
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://www.frontiersin.org/journals/public-health#articles

Sibanda et al.

Promoting Healthy Ageing Through Vaccination

42.

43.

44.

45.

46.

47.

48.

49.

50.

for varicella zoster virus. Hum  Vaccin = Immunother.
13:1789-97. doi: 10.1080/21645515.2017.1317410

Syed YY. Recombinant Zoster Vaccine (Shingrix® ): areview in herpes Zoster.
Drugs Aging. (2018) 35:1031-40. doi: 10.1007/540266-018-0603-x

Liang JL, Tiwari T, Moro P, Messonnier NE, Reingold A, Sawyer M,
Clark TA. Prevention of pertussis, tetanus, and diphtheria with vaccines
in the United States: recommendations of the Advisory Committee on
Immunization Practices (ACIP), 2018. MMWR Recomm Rep. (2018) 67:1-
44. doi: 10.15585/mmwr.rr6702al

Doherty TM, Del Giudice G, Maggi S. Adult vaccination as part of a healthy
lifestyle: moving from medical intervention to health promotion. Ann Med.
(2019) 51:128-40. doi: 10.1080/07853890.2019.1588470

Maphumulo WT, Bhengu BR. Challenges of quality improvement in the
healthcare of South Africa post-apartheid: a critical review. Curationis. (2019)
42:e1-9. doi: 10.4102/curationis.v42i1.1901

Gray A, Riddin J, Jugathpal J. Health care and pharmacy practice in South
Africa. Can ] Hosp Pharm. (2016) 69:36-41. doi: 10.4212/cjhp.v69i1.1521
Republic of South Africa (RSA). National Health Insurance Bill BlI-
2019. Available online at: https://www.gov.za/documents/national- health-
insurance-bill-b-11-2019-6-aug-2019-0000 (accessed August 3, 2020).
Cohen C, Walaza S, Treurnicht FK, McMorrow M, Madhi SA, McAnerney M,
et al. In- and out-of-hospital mortality associated with seasonal and pandemic
influenza and respiratory syncytial virus in South Africa, 2009-2013. Clin
Infect Dis. (2018) 66:95-103. doi: 10.1093/cid/cix740

Tempia S, Walaza S, Moyes ], Cohen AL, McMorrow ML, Treurnicht FK,
et al. Quantifying how different clinical presentations, levels of severity,
and healthcare attendance shape the burden of influenza-associated illness:
a modeling study from South Africa. Clin Infect Dis. (2019) 69:1036-
48. doi: 10.1093/cid/ciy1017

Meiring S, Cohen C, Quan V, de Gouveia L, Feldman C, Karstaedt A,
et al. HIV infection and the epidemiology of invasive pneumococcal
disease (IPD) in South African adults and older children prior

(2017)

to the introduction of a pneumococcal conjugate vaccine (PCV).
PLoS ONE. (2016) 11:¢0149104. doi:  10.1371/journal.pone.01
49104

51. National Department of Health (NDoH). EML Clinical Guide (Mobile
Application). Department of Health. Pretoria. South Africa (2020).

52. Blumberg L, Cohen C, Dawood H, Hellferscee O, Karstaedt A, McCarthy
K, et al. Influenza NICD recommendations for the diagnosis, prevention,
management and public health response. Version 1.3. 2 April 2020.
Available online at: https://www.nicd.ac.za/wp- content/uploads/2020/04/
INFLUENZA-GUIDELINES-2020.pdf (accessed July 27, 2020).

53. Jarrett C, Wilson R, O’Leary M, Eckersberger E, Larson H]J,
SAGE Working Group on Vaccine Hesitancy. Strategies for
addressing vaccine hesitancy - a systematic review. Vaccine. (2015)
33:4180-90. doi: 10.1016/j.vaccine.2015.04.040

54. Jakovljevic M, Potapchik E, Popovich L, Barik D, Getzen TE. Evolving health
expenditure landscape of the BRICS Nations and projections to 2025. Health
Econ. (2017) 26:844-52. doi: 10.1002/hec.3406

Conflict of Interest: The South African Vaccination and Immunisation Centre
receives unrestricted educational grants from the vaccine industry.

The authors declare that the research was conducted in the absence of any
commercial or financial relationships that could be construed as a potential
conflict of interest.

Copyright © 2021 Sibanda, Meyer, Mahlaba and Burnett. This is an open-access
article distributed under the terms of the Creative Commons Attribution License (CC
BY). The use, distribution or reproduction in other forums is permitted, provided
the original author(s) and the copyright owner(s) are credited and that the original
publication in this journal is cited, in accordance with accepted academic practice.
No use, distribution or reproduction is permitted which does not comply with these
terms.

Frontiers in Public Health | www.frontiersin.org

April 2021 | Volume 9 | Article 635266


https://doi.org/10.1080/21645515.2017.1317410
https://doi.org/10.1007/s40266-018-0603-x
https://doi.org/10.15585/mmwr.rr6702a1
https://doi.org/10.1080/07853890.2019.1588470
https://doi.org/10.4102/curationis.v42i1.1901
https://doi.org/10.4212/cjhp.v69i1.1521
https://www.gov.za/documents/national-health-insurance-bill-b-11-2019-6-aug-2019-0000
https://www.gov.za/documents/national-health-insurance-bill-b-11-2019-6-aug-2019-0000
https://doi.org/10.1093/cid/cix740
https://doi.org/10.1093/cid/ciy1017
https://doi.org/10.1371/journal.pone.0149104
https://www.nicd.ac.za/wp-content/uploads/2020/04/INFLUENZA-GUIDELINES-2020.pdf
https://www.nicd.ac.za/wp-content/uploads/2020/04/INFLUENZA-GUIDELINES-2020.pdf
https://doi.org/10.1016/j.vaccine.2015.04.040
https://doi.org/10.1002/hec.3406
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://www.frontiersin.org/journals/public-health#articles

	Promoting Healthy Ageing in South Africa Through Vaccination of the Elderly
	Introduction
	Global Strategies and Action Plans Promoting Healthy Ageing
	Importance of Vaccines for the Elderly
	Vaccination Recommendations for the Elderly in High-Income Countries
	South African Recommendations for Vaccination of the Elderly
	Conclusions
	Author Contributions
	Funding
	References


