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elcome to the first edition of Vaccine Focus 
for 2019. Whilst we are basking in the 
beautiful summer of South Africa, it is worth 
remembering that autumn and winter is 
around the corner and the time for that flu 

jab is imminent. It is useful to know that the pneumococcal 
vaccine can be given at the same time.

Globally, influenza accounted for 13% of deaths due to 
respiratory infections according to a study published in the 
Lancet in 2017. Almost 40% of the influenza deaths were 

in the over 75 years age group whilst 
42% of deaths were in the under 65 
years. The highest deaths were in 
South East Asia, the Western Pacific 
and Sub-Saharan Africa. This calls for 
more intensive promotion of influenza 
vaccination and early recognition 
and treatment of clinical influenza 
infection.

This edition of Vaccine Focus has 
two very interesting and excellent 
articles on the scientific rationale 
for influenza vaccination and an 
economic perspective on vaccinations 
by an experienced health economist 
in South Africa, Dr Julian Naidoo.

Dr Raazik Gani provides a succinct 
review of the scientific rationale for 

influenza vaccines. We need to understand why the vaccine 
is required annually. There is still significant resistance and 
cynicism against vaccination. The first step is for us as 
health care providers and funders to be convinced of the 
benefit of vaccination. 

Dr Julian Naidoo’s review of the economic perspective is 
a refreshing perspective for us in the medical field. We 
do not often consider the economic impact of clinical 
practice. Vaccine Focus will try to provide more of this 
kind of insight. 
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Scientific	rationale	for	influenza	vaccination

Dr	Raazik	Gani	
Consultant, Helen Joseph Hospital, Auckland Park
Johannesburg

accination has, in the 20th century, been the 
foremost public health intervention in 
preventing morbidity and mortality. Though 
improvements in sanitation and clean water 
supply, and the use of antimicrobials have 

contributed significantly to the bulk of lives saved, 
vaccination still remains the most cost-effective life-saving 
therapy.

As a result of widespread programmes of mass vaccination, 
the scourge of many infectious diseases has been 
significantly reduced, and in the case of some diseases, 
such as smallpox, effective eradication has been achieved. 
Respiratory viral illnesses caused by influenza, however, still 
constitute notable health risks, in part due to the complex 
interaction of large urbanised populations, industrialised 
farming (particularly of poultry) and the increasing impact 
of epidemiological factors associated with global travel and 
trade.

The great pandemics of influenza through history are 
estimated to have caused the deaths of tens of millions. The 
Spanish Flu of 1918-1919 is thought to have infected a third 
of the world’s population and killed about 40 million people, 
a fatality rate of up to 6%.1 

Specific characteristics of the influenza virus, such as its 
varied serotypes and evolving nature, mean that unlike 
the vaccination strategies against bacterial pathogens and 
relatively antigenic-stable viral pathogens like measles and 
hepatitis, simple once-off interventions are insufficient. 
Yearly changes in circulating strains necessitate new 
vaccines and annual vaccination of high-risk persons and of 
the general population are required to maintain immunity.2

Viral	influenza:	a	short	review
Influenza is a contagious respiratory pathogen comprising 
three of the generae of the Orthomyxoviridae family of RNA 
viruses.  Two main types are responsible for seasonal and 
pandemic flu: Influenza virus A and influenza virus B.2

Influenza virus A, though structurally resembling type B, 
is unique. Most importantly, the natural host reservoir 
comprises shorebirds and other wild aquatic avian species 
which provide a large pool of infection and, as such, a source 
for greater mutagenesis. Influenza A also has broader 

infectivity, which can include domestic poultry and mammals 
such as pigs. Combined with a higher mutation rate, cross 
species antigenic shifts occur: This being the mechanism of 
recurring pandemics in human populations.3

Influenza virus type B has a more limited range of hosts, a 
singular subtype and a viral pattern of evolution which does 
not demonstrate antigenic shifts.  The slower rate of mutation 
is nonetheless responsible for a more subtle antigenic drift 
and strain diversity, which is relatively limited compared to 
influenza A. Long-term immunity against this species does 
not occur, and repeated vaccination is necessary to maintain 
robust immunity.2

Disease	in	humans
Influenza presents as a pyrexial illness of sudden onset, 
subsequently manifesting with coryza (running nose), 
sore throat and myalgia.2 This pattern of symptoms arises 
because both influenza A and B are trophic for epithelial 
tissues, and more specifically for the respiratory mucosa 
of both the upper and lower respiratory tracts. Different 
strains show variations in affinity for tracheal and bronchial 
epithelium, type II pneumocytes and alveolar macrophages. 
As a result, disease presentations can vary from the more 
frequent tracheobronchitis to lower respiratory diffuse 
parenchymal injury.4

Mechanism	of	action	of	influenza	vaccines
Vaccine mediated protection is dependent on characteristics 
of the vaccine and on the host immune system’s response to 
the immunogen.

Vaccines differ in their composition from live attenuated 
forms to those comprising antigenic subunits.5 The 
mechanism of action for all vaccines involves enhancing 
adaptive or acquired immunity. The presentation of 
pathogenic molecules allows for varied T and B cell 
responses. The primed immune system is then able to 
rapidly respond to infection through antibody, cytotoxic T 
cell and antiviral cytokine responses.5

Influenza virus has numerous antigenic targets for use in 
vaccination, with hemagglutinin (HA) and neuraminidase 
(NA) being the prime targets for the current generation of 
vaccines.2 Surface hemagglutinin (HA) is a viral glycoprotein 
which mediates attachment to sialic acid on the respiratory 
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epithelium and is crucial for virion entry into epithelial cells. 
Eighteen antigenic variants of HA have been identified.  
Their presence confers the H to the naming convention 
H(n)N(n), as in H1N1. The other major antigenic target, 
viral neuraminidase (NA) is an enzyme which functions to 
allow viral budding and spread from infected cells. Nine NA 
variants exist in influenza viruses.2,3,6

Current vaccines aim to match the HA and NA pairings to the 
predicted circulating strains of the next season. The efficacy 
of an annual vaccine depends on how closely matched the 
vaccine is to the infecting strain, and also on the degree 
of the host’s immune response. Variations in age, genetic 
polymorphisms and health status of different patients alter 
the degree of protective immunity that develops to any 
particular vaccine.6

In addition, the vaccine-mediated immunity that is generated 
by a vaccine persists for variable periods, depending on 
multiple host and vaccine specifics.

Current influenza vaccines, while not perfect, remain 
overwhelmingly beneficial.7 There has been a suggestion that 
repeated annual influenza vaccination may impair vaccine-
induced responses and the concept of “original antigenic 
sin” or Hoskins effect has been put forward as a plausible 
mechanism for this observational data.8 A recent study has 
not corroborated these findings, and a programme of yearly 
receipt of influenza vaccines is still strongly recommended.9 

Effects	of	influenza	vaccination
The public has an expectation that an influenza vaccine will 
prevent them from experiencing an “influenza like illness 
(ILI)”. While the protection afforded to individuals and to the 
population is not absolute, the effects of vaccination have 
been clearly demonstrated with reduced burden of disease 
and resultant cost savings. Benefits vary for different age and 
risk groups and benefits in individuals who are older, pregnant 
and with comorbid illnesses are more pronounced.10

Vaccination reduces the chances of contracting influenza 
but does not prevent it.  Of note, many ILIs are not caused by 
influenza but by other viruses such as rhinovirus, adenovirus, 
parainfluenza, and respiratory syncytial virus. Vaccination 
also reduces the severity of influenza infection.10

Direct	effects
On average 5-15% of the world’s population will experience 
flu annually. Between 3 and 5 million of these cases will be 
severe in nature, and 300 000 to 650 000 influenza deaths 
will result.11 A Cochrane review of the vaccination of healthy 
adults estimates a reduction in influenza from 2.3% to 
0.9%.12 In the United States alone, vaccination averts up to 
40 000 hospital admissions, with a reduction of between 1 
million and 5 million cases of influenza.13

One may be tempted to ask, if complete vaccination 
coverage existed in a closed population, what would be 

the risk of acquiring the flu? An interesting report of an 
influenza A outbreak on an American Navy ship in 2014 is 
illustrative.  Ninety-nine percent of the 102 crew members 
had been vaccinated. Of these, 25 crewmen reported 
influenza like illnesses, and PCR testing confirmed influenza 
A in 20 of these.14 In comparison, a similar closed population 
who had not received vaccination, at a boarding school in 
Maharashtra, India, reported rates of illness of as high as 
80.4% during the 2009 H1N1 pandemic.15 This reiterates the 
point that while influenza vaccination is not 100% protective, 
the risks of contracting influenza are appreciably reduced.

For those vaccinated people who do succumb to 
influenza, milder disease and better outcomes have been 
demonstrated.16 As a result of vaccination, length of hospital 
stay, admissions to ICU and deaths from influenza are 
reduced.17 The CDC estimated that there were 40 000 less 
deaths due to vaccination during the 2005-2006 and 2013-
2014 influenza seasons in the United States.7

The effects of vaccination are even more appreciable 
when at risk populations are targeted. People at high risk 
for influenza include the elderly over the age of 65, young 
children under the age of 5, pregnant women and those 
with chronic respiratory and medical diseases such as 
asthma, chronic obstructive pulmonary disease (COPD) and 
diabetes mellitus.10 People over the age of 65 account for 
70% of the hospital admissions and 85% of deaths from 
influenza.13 Studies have shown that vaccinating the elderly 
reduces death from all causes by 50%.18 Vaccination of 
children reduces the risk of severe life-threatening disease 
and admission to paediatric intensive care units by 74%.19  

Pregnant women and infants are at risk for severe illness 
due to seasonal influenza. Risk of fetal death is doubled in 
mothers with influenza20 and influenza accounts for 12% 
of maternal deaths.21 Vaccination reduces influenza like 
illnesses in these women by 70% and lowers the risk of fetal 
death.22

Diabetics are at increased risk of infectious disease, and 
this includes severe influenza and its sequelae. Vaccinating 
people with diabetes mellitus is associated with lower risk 
of pneumonia, stroke, heart failure and all cause mortality.23 
Patients with cardiovascular disease are also at risk, and 
vaccination has been shown to reduce the incidence of 
acute myocardial infarction by 29%,24 as well as reductions 
in the risk for stroke25 and pulmonary embolism.26

The accrued cost benefit for vaccination is extraordinary, 
with $45 dollars being saved for every dollar spent on 
vaccination.27 

Indirect	effects	and	herd	immunity
It would be opportune to re-emphasise that epidemics affect 
entire communities and not only individuals. The influenza 
vaccine affects the individual directly, but also has important 
benefits at the level of populations.  The key to reducing the 
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• Annual influenza vaccination is a safe, effective 
and cheap health care intervention

• High risk individuals (e.g. the elderly and young 
children, pregnant women, asthmatics, COPD 
patients and diabetics) are at risk for more 
severe influenza related complications

• Vaccine scepticism has led to lower uptake of 
vaccines, including annual influenza vaccination; 
practitioners need to reinforce the benefits and 
safety of flu shots

• Health workers are a high risk group; vaccination 
in this setting is strongly recommended

• Vaccine development continues towards better 
universal cross-protective influenza vaccines 
with long lasting immunity.

Take home messages

burden of influenza is by reducing circulation of the virus in 
communities. Benefits beyond the direct effects mentioned 
above accrue through the effect of vaccine herd effect. 
As an example, the eradication of smallpox was achieved 
through mass vaccination covering greater than 80% of the 
population.28  

Considering the epidemiology of influenza, it is the high risk 
older population who suffer the greater proportion of severe 
disease. However, younger fitter individuals are responsible 
for the majority of transmission.29 In broader programmes 
of vaccination that include school children, less of the 
elderly get ill.30 Thus, for greater effect, universal influenza 
vaccination coverage would be required. Free universal 
influenza immunisation programmes in Ontario, Canada, 
confirmed the potential for benefit. The researchers in this 
large scale “natural experiment” showed a reduction in the 
risk of influenza deaths by 74%.31

One is tempted to speculate on what the global effect of 
widespread coverage on influenza disease burden and health 
costs would be. It has been estimated that 80% coverage 
(90% in high risk individuals) would be required to achieve 
herd immunity for influenza.32 Regrettably, at the current low 
rates of take up of vaccine, the seasonal burden of influenza 
has remained relatively unchanged.33 Misconceptions 
regarding the risks and benefits of vaccination remain an 
obstacle for programmes on a global scale. A focus on public 
education is required to benefit from vaccine herd effect.

Mandating	 influenza	 vaccination	 in	 healthcare	
workers
Health care providers are themselves at greater risk for 
influenza as a result of close contact with sick patients.34 
Hospital outbreaks of influenza put predominately high-
risk patients at risk.35 Vaccinating staff reduces the spread 
of influenza in these settings, as well as having an effect on 
absenteeism and work performance.36-38

In balancing the autonomy of individuals to be vaccinated 
and the potential harm that health care workers pose to 
themselves and to their patients, many have argued that it 
is a duty of care to encourage and even mandate influenza 
vaccination in the workplace.39

Future	directions
The evidence from scientific literature supporting the 
benefits of vaccination to individuals and to populations is 
overwhelming. There is, however room for improvement. 
Research efforts are ongoing to further improve influenza 
vaccines and reduce the cost of production. Better 
prediction of circulating strains through wider surveillance 
and epidemiological modeling will improve efficacy.7 
Advances in production are being developed to shorten the 
manufacturing cycle and make production more agile in the 
event of the emergence of novel strain pandemics.2 Vaccine 
production using non-egg based cultures, such as cell 
cultures, recombinant methods and the production of virus 

like particles have the potential to create mass quantities 
of more immunogenic vaccines. A cross protective vaccine 
that can target non-hemagglutinin (HA) or neuraminidase 
(NA) epitopes, such as nucleoprotein (NP) and matrix 2 
ion channel protein (M2) is eagerly awaited. In addition, 
possible vaccine adjuvants might improve the immune 
response to vaccine components and, in the elderly, double 
dose vaccines may be an option to improve protection.

A universal influenza vaccine with long lasting immunity is 
the holy grail of influenza vaccination of the future.2,7

An	appeal	for	universal	vaccination

In summary:
• Ample evidence exists for targeted influenza vaccination 

in high-risk groups but, as discussed above, universal 
vaccination has potential for significant benefits at the 
individual and at the population level.

• Benefit from herd effect in widespread vaccination is 
appealing and poses a potentially effective and cost 
beneficial public health intervention.

• Annual flu vaccination reduces an individual’s risk of 
getting the flu, confers a milder disease if one does 
contract influenza, saves health costs and benefits other 
individuals.

And yet, annual flu vaccination falls embarrassingly short of 
the epidemiologically required level of coverage to achieve 
the greatest benefit. Though a certain degree of vaccine 
fatigue has set in, it would be irresponsible not to argue 
for greater public education and support for free universal 
influenza immunization programs. Otherwise, we will most 
certainly come to rue the missed opportunities in best 
utilising a simple but effective health tool in averting the 
suffering and deaths of so many around the world.
 

References available on request.
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accines have a multiplicity of backward and 
forward economic linkages across the full 
value chain of production, retail and 
distribution. These economic linkages are 
further influenced by several market 

conditions including: Population dynamics (aging or 
youthful populations), constrained health budgets, 
advances in health technology, and empowered 
consumerism. Economic perspectives on vaccines is 
therefore a complex and evolving area of study covering 
health care financing, micro-economic evaluations and 
more recently macro-economic impacts. This article 
focuses on the broader economic benefits of vaccines.   

According to a recent study, vaccination programmes 
have a broad societal and public health impact that is best 
understood at a population rather than at an individual 
level.1 Figure 1 illustrates the total population benefit of 
vaccination programmes. As the circles expand outwards, 
there is a movement from direct benefits by individuals to 
indirect benefits or ‘herd protection’.  This is followed by 
sustained benefits over time to communities due to re-
duced outbreaks (disease control) to long term benefits of 

Figure 1: Vaccines Benefit Levels (Adapted from Dowdle WR 
(1998). The principles of disease elimination and eradication. 
Bull World Health Organ. 1998; 76 (Suppl 2):22–25

Economic	perspectives	on	vaccines

Dr	Julian	Naidoo	BCom	PGD	MA	PhD
Head of Wits Development Enterprise
Chief of Party – Global Fund Regional Grant for TB in the Mining Sector Southern African Programme (TIMS)
University of Wits, Johannesburg

elimination resulting from high coverage. The outer circles 
illustrate the long-term positive regional/global/inter-gen-
erational health impact. Effective disease control leading 
to eradication could have a significant impact on strategic 
policy priorities and budget allocative efficiency.2   

From	 micro-economic	 evaluations	 to	 broader	
macro-economic	impacts
It is clear from Figure 1 above that the economic impact of 
vaccinations should include broader community benefits. 
However, current economic evaluation techniques focus 
on micro-economic foundations and largely measure the 
effects of treating individuals.  

Traditional analysis using incremental cost-utility ratio 
(ICUR) per quality-adjusted life year (QALY) gained is often 
not appropriate for assessing the economic impact of 
vaccination benefits over the medium to long term.  Some 
of the key reasons include:
• Matching intergenerational effects to appropriate 

discounting.  The application of appropriate discounting 
rates is subject to long-run market dynamics due to 
the commensurate long-term benefits of vaccine 
prevention. Some studies have even argued for negative 
discounting based on the future benefits of current 
prevention programmes and future cost savings.3  

• Does not take into consideration the impact on key 
economic variables such as income per capita as well as 
the economic linkages in an economy. 

• Positive externalities, e.g. benefits of people in the 
general population who do not receive the vaccine 
(herd protection) is difficult to include in conventional 
analysis.

• The estimation the secondary market effects of 
vaccination programmes on other unrelated diseases 
benefiting from access to the same facilities as well 
as the benefits of economies of scale and scope is not 
included in micro-economic analysis.

• The benefits of some vaccine programmes are realised 
over the medium to long term, e.g. HPV vaccination for 
adolescent girls in the prevention of cervical cancer is 
often realised after a few decades.      

• Cost-effectiveness analysis alone does not adequately 
address key concerns around value for money 
considerations and societies ‘willingness to pay’ reduce 
given disease burdens.

Disease eradication

Disease elimination

Disease control

Indirect Protection

Direct Protection
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• The prevention benefits of vaccine programmes in 
reducing or avoiding early disease stages, macro-
economic productivity gains, as well as the post-medical 
recovery periods and rehabilitation are often not taken 
into consideration.   

Conventional techniques such as cost-effectiveness 
analysis is useful in determining the cost paid in relation to 
the value of the vaccine.  The ICUA evaluation with a fixed 
threshold focuses largely on health gains. Cost-benefit 
analysis allows for a broader perspective, however there 
are several variables, which are difficult to quantify.  Given, 
the broader economic impact of vaccines, applied health 
economists are considering the application of macro-
economic modelling to evaluate the direct, indirect and 
induced impacts of such programmes.

Macro-economic	impacts	of	vaccines
There are limited studies, which look at the macro-
economic impact of vaccines using use actual economic 
data to estimate how an economy might react to changes 
in policy, technology or other external factors.

Most economic evaluations use the cost of illness approach 
to estimate treatment costs and productivity losses averted 
by vaccinations based on the estimated number of cases, 
deaths and disabilities averted.4 Other studies, including 
the large WHO research on the economic impact of 
vaccinations in 73 low- and middle-income countries, used 
a value-of-life approach to provide a societal perspective 
of the comprehensive benefits of reduced mortality.5 The 
WHO researchers assumed that the value of a life-year 
saved in a particular country was 1.6 times the country’s 
annual per-capita gross domestic product. 

According to this study, “The economic and social value 
of vaccinations was estimated from the number of deaths 
averted due to vaccines, the difference between life 
expectancy and mean age of death from each study disease 
and the relevant per-capita gross domestic product (GDP).”  
Other multi-country studies, find no evidence or studies, 
which assess the direct impact of vaccination on long-term 
macroeconomic indicators such as gross domestic product 
(GDP), employment, etc.6 

Although, macro-economic modelling has not been 
applied to vaccines, Computable General Equilibrium 
(CGE) models have been applied to the relationship 
between improved health and long term macro-
economic indicators.  Therefore, given the longer term 
and broader economic impacts of vaccines, there is a 
need for innovative economic evaluation models to 
inform future investment decisions.  One such potential 
application, the Social Accounting Matrix (SAM) can be 
used to determine the economic evaluation of vaccines, 
i.e. partial general equilibrium modelling (using inverse 
Leontief functions).

A SAM is a comprehensive, economy-wide database 
that contains information about the flow of resources 
that takes place between the different economic agents 
that exist within an economy (i.e. business enterprises, 
households, government, etc.) during a given period of 
time. The model therefore endeavours to be dynamic and 
to take into account as many linkages as possible in the 
economy.  For a specific programme such as vaccines, 
the model can calculate the magnitude of a number of 
macro-economic impacts. These impact values are also 
used to calculate key macro-economic performance (or 
efficiency) indicators at national and provincial level.  
The model structure is based on the Standard Industrial 
Classification (SIC) of sectors.  

Partial general equilibrium modelling can take into 
consideration the following level of impacts:
• Direct Impact:     

The direct impact measures the impact taking place 
in the sector where the initial programme took place. 
For instance, the impact of the project on the health/
pharmaceutical sector.  All other impacts, which flow 
from the existence of the programme are regarded as 
indirect or endogenous.

• Indirect Impact:     
Indirect impacts reflect the impacts the trauma facility 
will have on all other industries that supply inputs 
(materials) and those sectors that are directly or 
indirectly established. These ‘backward linkages’ are 
important as they measure the broader impact that 
changes in the direct sector will have on the economy. 
Frequently, these indirect impacts that are a result of 
the usage of materials in the economy and may exceed 
the direct impacts themselves. 

• Induced Impact:     
Economic impacts will result from the paying out of 
salaries and wages to people who are employed in a 
particular sector, as well as the salaries and wages 
paid by businesses operating in the sectors indirectly 
linked to this sector due to the supply of inputs. These 
additional salaries and wages lead to an increased 
demand for various consumable goods that need to be 
supplied by various economic sectors throughout the 
broader economy.    

This modelling approach also measures the effectiveness 
criteria. These criteria serve to further interpret the 
programme’s impact in order to determine whether or 
not its activities represent a more effective use of scarce 
economic resources.

The methodology highlighted above could fill a much 
needed gap in the existing body of literature regarding 
the economic evaluation of vaccines using economic data 
and the ripple effect across a wide spectrum of economic 
sectors.
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Conclusion
Vaccines have a broader impact beyond individual benefits.  
Many of the benefits are long term and sometimes have 
inter-generational effects.  The existing body of literature 
illustrates a gap in the literature regarding the macro-
economic evaluation of vaccines. There is therefore a 
need for more dynamic tools and empirical techniques to 
estimate the economic benefits of vaccines.

• Varying economic perspectives on vaccines!
• Traditional micro-economic evaluations are 

not appropriate for assessing the broader 
economic impact of vaccination benefits over 
the medium to long-term

• Traditional techniques need to be augmented 
with innovative macro-economic modelling to 
determine the long-term economic impacts of 
vaccines on a number of economic variables

Take home messages
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The	changing	epidemiology	of	community-
acquired	pneumonia
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ommunity acquired pneumonia (CAP) is an 
important cause of morbidity and mortality across 
all age groups. The aetiology of CAP is usually 
unknown at the time of presentation and most 
patients will receive empiric antibiotic treatment. 

The empiric choice of antibiotics is based on current national 
guidelines. In turn guideline-based empiric antibiotic 
treatment is determined by the local, national and 
international epidemiology of CAP. The recommendation is 
that antibiotic treatment is then tailored based on 
microbiologic data from individual patients. This requires 
the collection of appropriate respiratory tract specimens 
and blood cultures. 

Advances in molecular biology technology has facilitated 
the rapid diagnosis of bacterial infections such as 
pneumococcus, tuberculosis, mycoplasma and legionella, 
and viruses such as influenza, rhinovirus, adenovirus 
and metapneumovirus, and fungi such as pneumocystis. 
Current guidelines may need to be updated based on 
epidemiologic studies applying the new technology. To 
date, the aetiologic agent for CAP is only diagnosed in 
50% of patients despite intensive microbiologic sampling 
and investigations. Based on this data, pneumococcus still 
ranks as the number one cause of CAP worldwide.

Clinical practice guidelines also propose that investigations 
such as sputum, blood culture and molecular biology 
testing is expensive and not routinely recommended in 
mild to moderate CAP not requiring admission or in the 
absence of significant co-morbidity, unless there is failure 
to respond to first-line guideline-based treatment. There 
are several factors that have potentially influenced that 
epidemiology of CAP and sensitivity to guideline-based 
antibiotics. These are inter-alia:

• Pneumococcal vaccination
• Influenza vaccination
• Change in co-morbidities such as the advent of the 

AIDS epidemic and increase in the elderly age groups
• Misuse of antibiotics
• International travel

It should come as no surprise that the epidemiology of 
CAP will change considering the factors above and the 
application of modern molecular biology technology 

in epidemiologic studies. In the South African context, 
tuberculosis ranks as an important cause of CAP. In the 
HIV infected population pneumocystis is an important 
consideration. 

A recent study of the aetiology of CAP in 11 European 
countries found that in 3104 patients with CAP the 
aetiology was identified in 59% (Ieden et al. Clin Microbiol 
Infect. 2018 Nov;24(11):1158-1163). A surprising 
observation was that viral pathogens only accounted 
for 38% of cases where an aetiology was identified and 
bacteria only in 11%. 

In a further 10% bacteria and viruses were found in 
combination. The most common viral pathogens detected 
was human rhinovirus (20.1%). Human rhinovirus is 
generally considered a mild infection, mainly upper 
respiratory tract. Other significant viruses detected were 
influenza viruses (9.9%), and human coronavirus (7.4%). 
Influenza virus, human parainfluenza viruses and human 
respiratory syncytial virus.

The findings in this study calls for a review of the aetiology 
of CAP and further contemporary epidemiologic studies 
locally. I do not think it will influence the empiric choice 
of antibiotics, but may reduce the overuse of antibiotics in 
non-resolving CAP. Once the molecular biology techniques 
become more accessible, cheaper and point of care testing, 
they may become routine even in outpatient settings. A 
notable example is the GeneXPert test for TB.

• Viruses are emerging as important causes of CAP
• Pneumococcus still ranks as the number one 

bacterial cause of CAP
• Empiric choice of antibiotics for CAP remains 

unchanged
• Ongong epidemiologic surveillance for the 

aetiology of CAP regionally is important to 
determine empiric treatment

Take home messages
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Flu	season	is	around	the	corner…

Sr	JM	McAnerney,	Dr	S	Walaza,	Dr	C	Cohen
Centre for Respiratory Diseases and Meningitis
National Institute for Communicable Diseases (NICD) of the National Health Laboratory Service (NHLS)

s in other temperate Southern and Northern 
Hemisphere countries South Africa 
experiences seasonal influenza epidemics 
every winter.  Although the timing of the 
influenza season varies from year to year, 

influenza virus circulation occurs mainly during the winter 
months of May to August, but may start as early as April or 
as late as July.1 The average duration of the influenza 
season over the past 13 years has been 19 weeks.  

Despite an effective influenza vaccine having been 
available for many years, influenza continues to cause 
significant morbidity and mortality worldwide. Annually 
influenza epidemics are estimated to cause between 3 and 
5 million cases of severe illness leading to hospitalisation, 
and between 250 000 and 500 000 deaths worldwide.2

In sub-Saharan Africa, and specifically in South Africa, the 
burden of influenza is substantial, with studies showing 
higher influenza-associated mortality rates compared to 
other regions.3 Annual estimates of between 7000 and 
12000 seasonal influenza-associated deaths have been 
reported for South Africa.4,5

Diagnosis	and	symptoms
It is difficult to distinguish illness due to influenza from 
that due to other respiratory viruses clinically. Influenza is 
usually an uncomplicated illness, which is characterised by 
sudden onset of constitutional and respiratory symptoms 
such as fever, myalgia, cough, sore throat, rhinitis and 
headache. Influenza typically resolves in 3-7 days in the 
majority of people, although, cough and malaise may persist 
for several weeks. In a proportion of patients,  influenza 
may be associated with more severe complications,  
these complication include: Viral pneumonia, secondary 
bacterial or viral infections (including pneumonia, sinusitis 
and otitis media), and exacerbations of underlying illnesses 
(e.g. pulmonary and cardiac illness).

Certain groups of people are at higher risk for serious 
complications of influenza, these include: 
• Pregnant women (including post-partum period)
• HIV–infected individuals
• Infants and young children (particularly <2 years of age)
• Individuals with tuberculosis
• Persons of any age with chronic diseases, including:

 – Pulmonary diseases (e.g. asthma, COPD)
 – Immunosuppression (e.g. persons on immunosup-

pressive medication, malignancy)
 – Cardiac diseases (e.g. congestive cardiac failure) 
 – Metabolic disorders (e.g. diabetes)
 – Renal disease
 – Hepatic disease
 – Certain neurologic and neurodevelopmental 

conditions, including: Disorders of the brain, spinal 
cord, peripheral nerve, and muscle such as cerebral 
palsy, epilepsy (seizure disorders), stroke, mental 
retardation, moderate to severe developmental 
delay, muscular dystrophy or spinal cord injury.

 – Haemoglobinopathies
• Persons ≤18 years receiving chronic aspirin therapy
• Persons aged ≥65 years
• Persons who are morbidly obese (i.e. BMI ≥40).

Prevention	and	treatment
Influenza vaccine remains the primary means for preventing 
seasonal influenza infection. The World Health Organization 
updates the candidate vaccine every year, based on data 
collected in the Global Influenza Surveillance Programme. 
The annual seasonal influenza vaccine contains strains 
corresponding antigenically, as close as possible, to the 
most recently circulating of the three seasonal influenza 
strains causing disease in human populations: Influenza 
A(H1N1), influenza A(H3N2) and influenza B. Updated 
recommendations for influenza vaccination in South Africa 
are published annually (http://www.nicd.ac.za). Several 
formulations of seasonal influenza vaccine are available 
and licensed for use in South Africa. Annual vaccines should 
contain 15μg of each haemagglutinin antigen in each 0.5ml 
dose. The vaccine formulation for the 2019 influenza season 
contains an A/Michigan/45/2015 (H1N1)pdm09-like virus, 
an A/Switzerland/8060/2017 (H3N2)-like virus, and a B/
Colorado/06/2017-like virus (B/Victoria/2/87 lineage).

A protective antibody response takes about 2 weeks to 
develop, hence vaccines should be administered sufficiently 
early to provide protection for the winter, although it is 
never too late to vaccinate.  Vaccine effectiveness differs 
amongst age groups, and is dependent on the age and 
health of the recipient. Vaccine effectiveness is also 
dependent on the match between the virus strains in the 
vaccine and those actually circulating in the community.  
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The dose in adults is one 0.5 ml dose intramuscularly of 
the whole, split-product or subunit vaccine. Similarly in 
children aged 9-12 years one dose of the split-product or 
subunit vaccine may be used. Children 3-9 years, who have 
never been vaccinated, should receive 2 doses in total, the 
initial dose and a further dose one month later. Children 6 
months-3 years of age should receive half the adult dose 
on two occasions separated by month. Influenza vaccine is 
not recommended for infants aged <6 months.

Adverse events following vaccination are rare, occurring in 
between 0.5 and 1 % of vaccinations.6 The most common 
side effects of the vaccine are local swelling, redness or 
tenderness at the site of the injection, and more rarely 
low-grade fever or myalgia.  If these reactions occur they 
usually begin soon after vaccination and last no more than 
1-2 days.  The influenza vaccine is an inactivated virus 
therefore the vaccine does not cause influenza.

Contraindications	to	influenza	vaccination	
• Persons with a history of severe hypersensitivity to 

eggs
• Persons with acute febrile illnesses should preferably 

be immunised once symptoms have disappeared.

In conjunction to vaccination, patients should receive 
advice regarding general preventative precautions such 
as hand washing, cough hygiene and avoiding contact with 
people. Patients with clinical influenza should be advised 
to stay at home during the cause of symptoms to protect 
colleagues, other children at school and the general 
population they may come into contact with.

Oseltamivir (Tamflu®) may decrease the duration and 
severity of influenza illness and should only be considered 
in high risk patients, such as those listed in this article.  
Prophylaxis with oseltamivir (Tamflu®) may also be 
considered in high risk patients who have been exposed to 
confirmed influenza. Patients who are not considered high 
risk maybe treated symptomatically.

Conclusion
Influenza vaccination, although not 100% effective, remains 
the best available form of protection against influenza, 
which still causes significant morbidity and mortality 
worldwide.  Influenza vaccine should be given before the 
start of the influenza season, especially to individuals who 
fall in the groups recommended for influenza vaccination. 
The start of the influenza season is posted on the National 
Institute for Communicable Disease (NICD) webpage. In 
addition graphs detailing the influenza season are posted 
weekly during the season. (http://www.nicd.ac.za). 
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• Influenza causes significant morbidity and 
mortality worldwide

• Influenza vaccine remains the primary means 
of preventing influenza

• Influenza vaccine needs to be given annually
• The best time to vaccinate is before the start 

of the influenza season, but it is never too late 
to vaccinate

• Influenza vaccine contains inactivated virus 
and does NOT cause influenza

Take home messages
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