Six Steps to help citizens decide whether to get vaccinated

Putting Smallpox Risks Into Perspective

By John Paling PhD and Parker A.Small Jnr. MD

The fear of a smallpox attack confronts Americans with not one but two major scares. First there is the possibility of being directly infected after a terrorist attack. But then there is also the possibility of volunteering for the protective vaccination but then suffering other serious consequences – including the possibility of dying as a result of the vaccination. So choosing whether to get vaccinated is going to be a difficult decision for millions of American families and, given the fears inflaming the topic, most people will probably make their decision based purely on their gut reactions. However, the gut doesn’t think and thus doesn’t take into account many of the important factors that people should consider.  Logically citizens should be given the information to help them balance the estimated likelihoods of an individual dying from the infection with the risk of dying from the vaccination.  No one appears to be showing these countervailing risks in simple framework so we offer our best attempts to fill this communications gap here. 

In our opinion, this key information should be explained to the public in a manner that non-technical people can understand before they give their consent to be vaccinated. Since we have not seen these estimates clearly laid out, we have produced our own and provided references to the data what we have used to make these estimates.  We believe this information leads to clear conclusions that might affect the decisions for millions of Americans families. If other authorities have their own estimates based on other references, we would welcome seeing their figures clearly displayed so that the public and the media can use the best available information to the decision making process. To this end, John Paling gladly grants permission for others to express their own version of the facts on his copyrighted Paling Perspective Scale format for no charge (provided only that the words “Paling Perspective Scale Format © John Paling 2002 is visibly displayed on the document.)  

A six-step process to help individual citizens to make their personal decisions 
about whether to be vaccinated

Step One: Remember that there is only a risk from smallpox if there is a terrorist attack. Thus it is possible that people might die from a vaccination and there never be an attack. However, that said, it is obviously desirable that our government gets prepared in advance and that individual citizens be given the opportunity of protection by vaccination- providing they are informed. This is why individuals need an estimate of their odds in different scenarios. 

Step Two: There are some people who should not get vaccinated under almost any circumstances. People who have a weakened immune system (AIDS victims, cancer patients, and others) and also young children do not make good candidates. If in doubt, such people should consult their doctors.

 Step Three: Not all Americans are equally vulnerable so consider how your individual circumstances position you and your family in the risk stakes.
If there were to be an attack, not everyone would be equally likely to be harmed. First Americans that are over 30 years of age are likely to have been vaccinated previously and the records show that such people are likely to have retained some residual protection. Secondly people living in rural areas are less likely to be attacked on the grounds that any terrorists considering planning any such terrible act would probably aim to cause most harm in exchange for risking giving up their own lives. The largest metropolitan areas have the greatest density of population where any infection would be most likely to affect more people.

Step Four: Vaccinating contacts after an infection can be very effective for those other than the primary victims.

If there were to be an attack, and if you were not infected directly, you might find yourself close to an infected person (who you would recognize by their facial blisters and a string of other symptoms that the media at that stage would be widely reporting). For such people, a precautionary vaccination after the possible secondary exposure could be expected to provide good protection against the risk of infection.

Step Five: Look up the appropriate Paling Perspective Scale displaying the estimates of the various risks for your situation
In particular, this will depend on whether you are above or below 30 years of age (more importantly whether you have been previously vaccinated or not) and whether or not you live in a major metropolitan area.  For each scenario, you will see our best estimate of the odds of all the main countervailing risks that relate to each person’s personal decision. In addition we show some “anchor points” which may help some readers get a feel for the level of odds involved. (Likelihood death from a car crash and likelihood of winning the Florida lottery) 

Step Six: Compare your odds of different possible outcomes as you make your decision as to whether or when to be vaccinated.
Obviously each person should make their own decision based in part on their feelings but also on their understanding of the facts. We believe so strongly on the importance of helping citizens make an informed decision before they give their consent that, while we believe our estimates are reasonable, we recommend the public to seek any other accounts of the estimated risks and ask that they be shown in perspective on a visual framework.

Whichever of the four scales best covers your situation, we still recommend looking at the other scales so that you see our worst-case estimates (people under 30 years living in major metropolitan area) and our least case scenario (people over 30 years living in rural situations). In that way, a reader will get a better idea of the range of options that we envisage.

The risk of jumping out of the frying pan into the fire

We live in challenging times and we believe there will be many other risks that we will all have to consider in the months ahead. For this reason, it is important to help citizens learn to balance the countervailing risks of the major decisions we must all make. In the case of smallpox, we urge calm and recommend that in most cases citizens do not get vaccinated in advance of an attack. 
To encourage mass vaccinations of civilians would be likely to could cause unnecessary panic and, on balance, more harm than good. We risk jumping out of the frying pan into the fire (a classic countervailing risk). In addition to the possibility of harming so many people needlessly, the negatives of mass vaccination could easily lead to the public losing faith in other vaccinations that are safer and unquestionably beneficial.

See Perspective Scales Showing 4 Risk Scenarios

BASIS FOR ESTIMATES USED IN CREATING THE PALING PERSPECTIVE SCALES
There has been a debate within our government as to how best to protect the US population from a potential terrorist attack with smallpox. The issue is whether or not to vaccinate using the vaccinia virus, the standard vaccine, and if so, who should be vaccinated.  The outcome of this debate is to allow people to decide for themselves whether they should be vaccinated.  It now becomes necessary to inform health professionals and the public as to the risk and benefits of small pox vaccination. 

Helping people think clearly about risk is a difficult task.  The Paling Perspective Scale has been helpful for providing in a visual framework for other healthcare risks, so it has been utilized here. (7, 8, 9)
Footnotes:

Page numbers refer to “Smallpox and its Eradication” by Fenner and Henderson et al. WHO Geneva 1988.

(1)
Universal smallpox vaccination in the US was stopped in 1972.  Therefore, few born after 1972 have been immunized, but almost all born before 1972 have been, and have smallpox vaccination scars to prove it.

(2)
Major metropolitan area is defined as >5 million people.  There are 9 in the US, namely, New York, Los Angeles, Chicago, Washington DC, San Francisco, Philadelphia, Boston, Detroit and Dallas/Fort Worth.

(3)
Vaccination kills 1-2 people per million vaccinees.  Primary vaccination is more dangerous than re-vaccination.  Of primary vaccinees, 14-52 have life-threatening illnesses, and 1000/million have serious illness which is not life-threatening.  <www.bt.cdc.gov/agent/smallpox/index.asp>  Adjusting the 1-2 deaths per million, we estimate 1 per 500,000 for primary vaccination, and 1 per 2 million for re-vaccination.

(4)
Any calculation of the odds of a person living in the US being infected with smallpox is based on a series of assumptions.  If there is no terrorist germ warfare attack using smallpox, there is NO risk, because smallpox was eradicated and the world was declared free of smallpox by the WHO on May 8 1980.  So the first assumption is that a terrorist attack does occur and smallpox virus is released.  


The next assumption is that this will occur in an area calculated by the terrorists to offer the best chance of spread, i.e. a major metropolitan area.  Approximately 85 million people live in the 9 urban centers that each have more than 5 million people.  If an attack were to infect 1000 people initially, the risk of being one of them if you lived in one of these major metropolitan areas would be 1 in 85,000.    We believe this assumption of 1,000 is a worst-case scenario, but there is little reliable information on this subject.


For the 200 million people in the US living outside major metropolitan areas, the assumption is that only those who were visiting a major city like New York or Washington DC would be at risk of being infected in the initial attack.  If we assume that no more than 0.1% of them are visiting at any one time, this would be 200,000 visitors.  Their risk would be similar to that of the residents, i.e. 1 in 85,000.  Therefore 2 would be expected to be infected out of the 200 million or approximately 1 in 100 million.


This “first wave” of infected people will expose many more people to smallpox virus, but we believe almost all of the “second wave” can be protected by ring vaccination.  This is because smallpox patients become very sick and take to their beds before they become infectious.  Thus there are few casual contacts and casual exposure does not usually lead to infection.  Those people caring for the sick patients will be exposed, but they will know it once the patient has a facial rash.  Those exposed caretakers will have adequate time to get vaccinated, and vaccination should provide total protection if done in time (3-4 days for those under 30 and 7 days for those over 30).

(5)
Mortality in un-immunized people infected with smallpox is 20-30% (20% -see p 175 Indian subcontinent post-1900; 30%-see p.244 based on data pre-1900). 100% are very sick.  Although immunity has waned in those previously vaccinated, some protection persists even decades later.  Mortality in this group is estimated to be 6% (p. 176).

(6)
There appear to be few careful studies of protection provided by vaccination during the incubation period that give protection rates as a function of time after exposure for either previously vaccinated or unvaccinated people.  Fig 3.1 (p.125) shows the first skin lesion (macule) after vaccination occurs on day 9 while after smallpox vaccination, it occurs on day 15, suggesting perhaps that vaccination has a 6 day  “head start “ in unimmunized people.  In a previously vaccinated person, the booster response should be faster providing a longer “head start”.  Probably the best information comes from T. F. Rickets and J. B. Byles in their book “The Diagnosis of Smallpox”.  (Cassell & Company, London, 1908).  On page 144 they state “Vaccination, done within a day or two after exposure, and followed by a normal reaction, is a certain preventive.”   “…a successful vaccination done in the first interval (7 days) will wholly prevent the attack.”  It is unclear what percent of their population had been previously vaccinated.  The most conservative approach would be to use their 7-day window to apply to people previously vaccinated (over age 30) and for those under 30 (i.e. not previously vaccinated) to shorten the window of total protection to 3-4 days.  The estimate of mortality for both groups is less than 0.1%.
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