Immunisation: Medical, Social and Legal Consequences
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I am going to give an essentially medical perspective on this issue, which should be straightforward, but
which is, in fact, extremely complex. My colleague David Jordan will discuss the legal aspects.
Immunisation is seen as one of the greatest advances in the last century or so – yet it is nowadays being
questioned for reasons of arguable relevance.
Vaccination
The word ‘vaccine’ was coined by Louis Pasteur following on the work done by Edward Jenner
(pictured) with cowpox.

Jenner showed that if you inoculated people with cowpox you prevented smallpox, then a major
scourge. The picture from the Institut Pasteur in Paris shows a boy who had been bitten by a rabid dog.
Pasteur vaccinated him and stopped him developing rabies, a 100 per cent fatal disease. That boy
became the concierge of the Institute. He died at the beginning of World War II trying to stop the
Germans from entering the institute, because of its significance to France.
Some basic concepts
When talking about vaccines, I need to introduce a couple of concepts which you need to understand if
you are going to comment on immunisation.
The immune response
Someone infected by an organism develops a primary immune response to that organism.

Dwyer: Immunisation: Medical, Social and Legal Consequences
Medico-Legal Society of NSW Inc
Scientific Meeting - June 2011
Page 1 of 10

When exposed to that organism again, they develop a secondary immune response – often much greater
than the response to the first exposure. Vaccination is a way of mimicking that initial exposure to the
organism, so that, when the person is exposed to that organism later in life, they develop a strong
secondary immune response. That is the whole point of immunisation. It is a way of mimicking what
happens with infections in the real world.
Herd immunity
What is described above applies to the individual, but we also use the concept of ‘herd immunity’ – by
vaccinating many individuals you protect the entire community. Doing this requires an understanding
of the way diseases work in human populations.
To have a whole population immune, you need to have a high proportion of that population immune to
the organism – the virus, the bacterium or whatever – to prevent ongoing transmission of that organism.
You can work this out in quite a straightforward fashion by working out the proportion of people in the
population who are susceptible – in other words who have not been infected with the disease; these
people are non-immune. The more infectious the disease, the higher the need for herd immunity and the
more people you need to vaccinate to prevent the whole herd from being infected. You end up having to
determine the number of people you need to vaccinate to protect the whole community, including those
who might not, for various reasons, be vaccinated.
The fatality of infectious diseases
Before immunisation was available, infections were – and, in fact, they still are – the leading cause of
children’s deaths world-wide. This is something the anti-vaccination group do not understand. In other
words, the community has forgotten the sometimes fatal impact of many of these diseases. Younger
readers will not have seen these diseases and so sometimes find it difficult to understand why we should
have a vaccine that might be ‘dangerous’. They don’t understand the natural severity of the disease.
In Australia, in the colonial era, infant mortality was high, dramatically higher than we are used to now.
Many deaths were due to infections such as syphilis, now readily treated by antibiotics, but there was
significant mortality from whooping cough (pertussis), chickenpox, measles, diphtheria (or croup).
These mortality rates have dramatically declined since vaccinations became available.
The decline in mortality following immunisation
This table shows deaths notified in different decades to Australia public health authorities for a range of
diseases preventable by vaccination. The grey boxes show the decade when vaccination was introduced.
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As a vaccine was introduced for each of these diseases and as time has gone on, these disease have
almost, but not completely, disappeared, even though our population has increased. Some people might
argue that this is due to improved living standards, but even for very new vaccines, introduced whilst
lifestyle has been steadily good, the same reduction in disease can be seen as with the old-fashioned
vaccines.
World-wide diseases preventable with vaccines
The table above refers to Australia, but world-wide, things are often even more dire in terms of
diseases which can be prevented with vaccines. The World Health Organisation (WHO) believes that
immunisation prevents about 2.5 million deaths a year in all age groups from just four diseases –
diphtheria, tetanus, pertussis and measles.

All of these diseases have, except for pertussis, essentially disappeared from Australia. Of those 2.5
million people, the majority are children. About 1.7 million children are believed to have died in 2009
from diseases preventable by vaccines recommended by the WHO.
The majority of these deaths occur in countries where there is very significant under-reporting of deaths
from these organisms. So this is probably a great under-estimation of the benefits of vaccination.
Types of vaccines
Some things need to be understood if we are to deal with the issues which cause people’s concerns
about vaccination. There are essentially two main types of vaccine.
Some are live, where the organism of interest is attenuated in the laboratory and then re-injected or
given to the person you are vaccinating. That person gets a mild version of the infection, but is then
protected. Other organisms are inactivated in the laboratory and the proteins of that organism injected
or given orally. People develop an immune response to the proteins of those organisms. In general, the
live attenuated vaccines mimics what happens with natural infection and so they often induce better
immunity.
Vaccines are usually developed for common diseases, for obvious reasons (including the profits that the
pharmaceutical company is going to make from that process), but they are also developed for diseases
that might be quite rare, but extremely severe (an example is rabies, which although relatively
uncommon in most countries of the world, is 100% fatal). So there is a public health driver to produce a
vaccine for some relatively uncommon diseases.
We talk about vaccines in Australia from a very local perspective; the vaccines relevant to us when we
travel, or which are relevant to people overseas, can be quite different.
Dwyer: Immunisation: Medical, Social and Legal Consequences
Medico-Legal Society of NSW Inc
Scientific Meeting - June 2011
Page 3 of 10

There is also the issue of thinking about vaccination for developed and developing countries. The
questions of who can afford the vaccines, who is going to pay for them and so on varies from country to
country. Depending on how efficacious the vaccines are, how valuable they are in preventing disease
and, indeed, their side-effects or adverse effects, this will vary significantly. People concerned about
vaccination often focus on the adverse effects, which are far less common than the adverse
consequences of the disease itself.
Adverse media publicity
Last week, there was a discussion in The Weekend Australian Magazine about the swine flu vaccine and
what terrible things it did to some children.

Yes, there were side-effects in children and there is a problem with immunising children, particularly
those who have underlying, severe medical conditions. But compare it with not immunising: I was in
Hanoi last week in the midst of a huge rubella outbreak, where there were at least 50 cases a week of
pregnant women infected with rubella being referred for termination. There are things we worry about
in Australia which might pale in comparison with what is happening in our neighbourhood.
Diseases eradicated by vaccination
Some diseases have been eradicated by vaccination. We all know about smallpox: Frank Fenner, who
died recently, was very much at the forefront of its eradication.

The Food and Agriculture Organization of the United Nations is about to announce the eradication of
rinderpest - not a human disease, but a disease of cattle or ruminants. The statue in Windhoek in
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Namibia was erected to commemorate the 1890 pandemic of rinderpest. It wiped out cattle and native
animals in Southern Africa, causing huge famine and very significant loss of human life. Polio has also
almost been eradicated, but, for various reasons, not quite yet.
Licensing, production and distribution of vaccines in Australia
When talking about vaccines, particularly when trying to understand community concerns, it is worth
refreshing oneself about the process by which vaccines are licensed, produced and distributed in
Australia. This is a rigorous process, particularly in developed countries.
In Australia, the TGA, the Therapeutic Goods Administration, reviews the data the companies present
on the efficacy and safety of vaccines. The Pharmaceutical Benefits Advisory Committee then makes
recommendations about the medical importance of the vaccine, does a cost-benefit analysis and so on –
I won’t go into any of those details – again advised by organisations such as the Australian Technical
Advisory Group on Immunisation, which provides advice about the validity of the vaccine, its adverse
effects and so on. There is a range of other committees involved in the implementation of vaccine
delivery, understanding the research which allows us to choose which vaccines are going to be
worthwhile and so on. The process is quite rigorous, although I suppose one can always find fault. The
upshot of these sorts of deliberations over many years is that we have a very large number of vaccines
available. This table below is from the national immunisation schedule.
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There is a whole range of vaccines for young children and other vaccines for children as they become
adolescents. There is quite a move now towards vaccinating older people. This is a big area of
vaccination – how you vaccinate for influenza, pneumococcus and shingles etc. There are a large
number of vaccines now available and that in itself can sometimes be an issue.
Questions to ask of new vaccines
If a new vaccine comes along, what sort of questions might we ask of it?
• Is it worthwhile paying the money to introduce a vaccine? It is invariably expensive.
• Is the disease important? That is logical.
• What is the pattern of the disease in the community that we are interesting in vaccinating
against?
• Which pockets of the population are affected? Is it just children – is it adults?
• Is the disease a relatively trivial disease or does it have significant complications in many people
or in a proportion of people? All these questions need to be examined.
• What is the cost of all of this, the cost of the disease, the cost of the vaccine?
• Very importantly, how do we actually implement a program? It is all very well and good for
committees to say, “This is a great vaccine, we will have it”, but actually getting it into people’s
arms is a significant problem. These issues require a lot of planning and discussion.
• We ask the company making the vaccine: “How effective is it? Is it really very good?” Routine
childhood vaccinations in general are extremely good. Some of the other vaccines, in my
opinion, are perhaps not so good. That will often tip the discussion about the relevance of the
vaccine for the community.
• Is it going to cover all strains of the pathogen in which we are interested, all the virus and
bacterial strains and so on? Sometimes we introduce vaccines which will cover some strains of
the organism, but then other strains pop up, avoiding the vaccine and causing disease.
• Very importantly, how to train the providers of the vaccine and the community about this new
vaccine?
• How to survey for the efficacy of the vaccine?
The final decision is essentially a cost-effectiveness or cost-utility analysis, but there are other factors
affecting policy decisions, including political pressures. The way government, and the way the general
public, perceive vaccines will affect which ones are accepted.
Many new vaccines are now coming through. Lots of them are better versions of the ones we already
have, and there are new vaccines for new diseases, and better methods of delivering vaccines.
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It is a trial for parents of young children to go along to the GP and have four or five injections at once
for a range of vaccines. How we can deliver these to reduce that concern warrants some thought.
I would just like to finish up now with some of the issues that get ‘air play’ in vaccination that
complicate the delivery of what I would regard as sensible medicine.
Most Australians agree with vaccination

However, not everybody who agrees does the vaccination at the time period which matters most. They
can’t get in to the GP, or they go to the GP and the child has a cold and the GP says they had better
come back and then mum can’t come back, or they live a long way away. A myriad of reasons known
well to vaccine implementers will stop people getting vaccinated in quite as good a way as science says
it should be done.
Then there is the small proportion of ‘waverers’. I don’t like to say ‘doctors’ wives’, or ‘the chardonnay
set’ or whatever, who might waver about whether or not little Charlotte should have this particular
vaccine. They are an important group because they are influenced by what appears in the media, and by
what their health providers tell them. This is a group the government has to spend a lot of time
persuading to have vaccinations.
Then there is a similar proportion of people who don’t want to be vaccinated no matter what – no
matter what the signs or posters say, no matter what their doctor or other health care professional (or
their alternative medicine provider) says – they just don’t want to have them. This is where herd
immunity becomes important, because you can sometimes get by without having to worry too much
about this group. If you vaccinate enough people in the community to reduce the transmission of the
pathogen, then they may be protected. But the conscientious objectors, if that is the right term, are a
group who then always remain at risk of getting these diseases.
In some communities, for example the north coast of New South Wales and the Blue Mountains, the
proportion of objectors can be quite high – rates of 20% have been reported. That means that they do
get outbreaks of these diseases. So we see our rare measles outbreaks in these communities, and
pertussis, and a range of other things as well.
A number of concerns about vaccines.
The ‘waverers’ are concerned about things like the number of vaccines we actually have to inject.
Sometimes people are anxious about newer vaccines. There is the very important issue of scares around
vaccination – often quite unfounded. There are a many examples, including diphtheria, tetanus and
pertussis, in a number of countries, leading to a reduction in the community rate of vaccination and then
to an increase in occurrence of the disease because enough people weren’t vaccinated.
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Following an unfounded diphtheria/tetanus/pertussis immunisation scare in the 1970s, there were
13,000 cases of pertussis encephalopathy in Japan – with 41 deaths, and 300,000 cases of pertussis in
the United Kingdom – with 70 deaths.
The MMR-autism fraud
One of the trickiest has been the allegation of autism associated with measles, mumps and rubella
vaccine. This has had a lot of ‘air play’ over the last decade or so. This arose from a publication in The
Lancet, obviously a highly prestigious journal, where there was an implication that children who had
had the measles vaccination were at risk of autism.

That caused enormous difficulties. It then got into the general media with variable levels of responsible
reporting. The research was eventually found to be fraudulent – an ever-present but unusual occurrence
in scientific and medical literature. The paper has since been retracted, but like any media retraction
(when you read, for example, in The Sydney Morning Herald that some poor person has been slandered
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and The Herald publishes a retraction and an apology on page 10 days later), it doesn’t have nearly the
same impact as the original article.
Once in the scientific literature, it creates an outburst in the popular media. That makes it more and
more difficult for the public health people and doctors to work out what to do.

This is what happened with the measles-autism publication in 1998 – indicated by the red asterisk on
the figure. You can see in the histogram the proportion of people who were vaccinated. As everyone
was worried, the vaccination rates dropped and up came cases of measles, causing deaths and severe
morbidity in a large proportion of the UK population – all due to this fraudulent report. Then all sorts of
people got in on the act, including conscientious objectors’ groups.
The Australian Vaccine Network

It sounds terrific, almost legitimate, but this is an example of a very anti-vaccination group. This slide is
an example of what I, as a physician, would regard as extremely dangerous advice – saying that
someone has measles, why don’t you bring your kids along and get them infected, because that way
they don’t have to be vaccinated. But if your child is one of the 3,000 measles cases who gets
encephalopathy or one of the 7,000 who get pneumonia and die, then this advice is not particularly
helpful. This is extremely dangerous and difficult to counter.
How to improve the uptake of vaccination
What are some of the things we can do to make sure that the uptake rate of vaccination in the
community remains high in the face of diseases which are disappearing because of the success of
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vaccination – in the face of media and sensationalist anti-vaccination reports, and indeed in response to
mistakes health authorities might make in the delivery and administration of vaccines?
There are a couple of main things. For anyone particularly interested, there is a very useful article in
last week’s journal Nature from an Australian social researcher (Julie Leask) pointing out some of these
things.
There are some things we can do
• We can make sure that it is easy to get a vaccine; that the vaccines are free or cheap; that they
are accessible – that people don’t have to travel miles to get them.
• Some countries in the world (not including Australia) keep extremely good national records
about vaccination status and records which follow that person around for the rest of their life.
This is common in the Scandinavian countries; these systems allow for vaccine reminders to go
out to people.
• One can also have financial incentives for people to make sure that they are vaccinated and
sanctions (rather than punishments) for not getting vaccinated. For example, if a pregnant
woman in France shows that she has been checked for rubella and other antenatal diseases, she
gets paid. If she doesn’t have those tests to show whether or not she is immune, she doesn’t get
paid. So one can drive the lower socio-economic groups to make sure that they get the best
quality medical attention.
• I won’t go into the issue of communication – the way you communicate, not just to the general
public, but also persuading health professionals about vaccination, is crucial. People listen to
their health professionals about vaccination. If the health professionals themselves are
‘waverers’, then it is not surprising that their patients are also ‘waverers’. So how do you train
health professionals to give vaccines: do you always have to get it from a GP, why not from a
nurse or some other health care professional, a pharmacist, etc?
All these sorts of things are useful to increase vaccination rates.
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