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Looking Forward to a Retrospective?

However, as history is never finished, the story of poliomyelitis is not yet 
over ... the road will lead uphill for many years to come.

So ends John Paul’s A history of Poliomyelitis. His words, written in 1971, 
still ring true today. Indeed, realists as well as pessimists are now having 
to admit that the prospects of exterminating polio may turn out to be ‘an 
impossible dream’. These words were not the ranting of some uninformed 
and outdated Cassandra, but the expert opinion of Drs Neetu Vashisht and 
Jacob Puliyel, two senior paediatricians in Delhi, writing in May 2012.1

Today, polio still represents one of the greatest causes of disability 
worldwide, with an estimated 10–20 million people affected.2 Across 
most of the planet, however, an entire generation has lived entirely free 
from polio, and it is as though the disease has already been written off.

As barometers of change, the organisations that fought so hard to keep 
polio in the public consciousness have had to channel their activities in 
other directions. In the United Kingdom, the British Polio Fellowship 
(formerly the Infantile Paralysis Fellowship) now concentrates on the 
plight of patients with post-polio syndrome – an exercise which involves 
re-educating doctors who learned medicine from textbooks that dismissed 
polio in a couple of lines. Across the Atlantic, the National Foundation 
for Infantile Paralysis (NFIP) slipped away from polio as long ago as 
1958 in order to survive, because the threat of the disease had collapsed 
so dramatically. The organisation has reverted to the name from its 
greatest days of glory – the March of Dimes – but its focus is now on 
finding cures and treatments for birth defects.

Hoping not to tempt Providence, this seems an appropriate moment 
to look back on mankind’s odd relationship with the poliovirus, and to 
speculate about the shape of things that might come in a polio-free world.

Fellow traveller

Polio has been part of our recorded history for just over two centuries. 
Compared with the millennia of suffering inflicted by pestilences such as 
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plague, leprosy, smallpox and malaria, this is just a brief encounter. It has 
also been an interactive, two-way relationship. The process of civilisation 
has interfered with the poliovirus’s way of ‘life’, and we have suffered the 
consequences of our own actions.

It was our success in putting clear water between ourselves and our 
excreta that transformed polio into an epidemic monster. Later, the 
nightmare of The Crippler was largely man-made, especially in America. 
And finally, it is human nature – politics, ideology and sheer bloody-
mindedness – which is now preventing polio from being wiped out for 
all time. Overall, it could be argued that the impact of polio on mankind 
is more our fault than anything to do with the poliovirus.

The threats and burdens of polio have inspired great acts of courage, 
nobility and intellectual brilliance, ranging from the patients who cope 
every day with the legacies of a cruel disease, to the monumental achieve-
ments of scientists such as Karl Landsteiner, Macfarlane Burnet and 
John Enders. However, polio did not always bring out the best in people. 
Others have exploited those same threats and burdens for baser motives 
– and the list of villains includes those whom we would prefer to be above 
such things, namely doctors and scientists.

Never mind the quality, feel the width

Looking back into the history of medicine, scientists, doctors and their 
work are often illuminated by a harsh light. However, the lenses through 
which we view the past are inevitably distorted by what we know now, 
and whatever we choose to focus on must be calibrated against what was 
usual and reasonable for the time.

The Golden Age of polio research was the middle third of the 
twentieth century, three thrilling decades of massive turbulence across 
much of biomedicine, thanks to the technological revolutions of electron 
microscopy, tissue culture and molecular biology. When understanding 
charges ahead so quickly, cutting-edge science can be relegated to the 
mundane in just a few years.

However, even with due allowance for the advance of knowledge, the 
history of polio is punctuated by science that was poor by the standards 
of the day. Peculiar ideas survived and thrived, and in the face of strong 
evidence that they were fatally flawed. The most tenacious clung on for 
20 years or more after they should have been given a decent burial, such 
as Edward Rosenow’s self-miniaturising poliomyelitic streptococcus; the 
globoid bodies that sprouted so selectively at the Rockefeller; and the 
experiments contrived to prove that polio was transmitted via the nose or 
through insect bites. Some now appear daft but harmless, such as George 
Draper’s claim to spot people susceptible to polio from their facial features, 
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or Claus Jungenblut’s ‘diagnostic’ skin test, which Albert Sabin tactfully 
put down. These trivia did harm indirectly, by diverting attention away 
from more profitable lines of enquiry; others, such as George Retan’s 
brain washout therapy, were dangerous in their own right.

How were such poor ideas born in the first place, or not killed off 
in infancy? The reasons are probably much the same as they always 
have been, and still are today: slipshod experiments, interpreted by 
wishful thinking rather than statistics, and a reluctance to let contra-
dictory findings snuff out an appealing flash of inspiration. Lurking in 
the background, and probably more common than we like to believe, 
is straightforward deceit, with everything from the gentle massage of 
wayward findings to the complete fabrication of data.

Why would scientists and doctors do such things? Some may be intrinsi-
cally dishonest, while others crack under the ever-present and unrelenting 
pressure to produce. Researchers (and their career prospects) are only as 
good as their last paper and their next grant; when the law of the jungle 
is ‘publish or perish’, and good journals are reluctant to print negative 
findings or dead hypotheses, the temptations are obvious.

We know little of what really went on behind the scenes in polio 
research, especially when the pressure of competition ran high. One 
worrying insight was revealed by Tom Rivers, who claimed that Hideo 
Noguchi told him never to retract errors, because ‘it’ll take them fifteen 
years to find out you were wrong’. This comment convinced Rivers that 
Noguchi was dishonest and that all his work was suspect.3

If true, this is a sad addendum to Noguchi’s story, which already has 
a tragic ending. Others, including Peter Olitsky and Nobel Laureate 
Peyton Rous, contradicted Rivers’ view of Noguchi and jumped to defend 
this ‘modest, honest and immensely serious scientist’.4 We shall never 
know the truth. For whatever reason, though, the scientific literature 
on polio remains littered with papers that should have been retracted. 
And Rosenow, Simon Flexner, Noguchi, Draper and Jungenblut were in 
plentiful company for never confessing that they had been wrong.

How could badly flawed research find its way into scientific journals? 
Answer: because of the failure – accidental or otherwise – of peer review. 
This is the mystical quality control by which scientists are supposed 
to evaluate other researchers’ work with fairness and objectivity. The 
process readily breaks down in the real world, where ‘peers’ may be 
colleagues and friends, or competitors and enemies. Also, peer review 
stands little chance against powerful people with their own agendas – 
such as Flexner, who forced so many American polio researchers to look 
at polio with his own biased gaze.

Flexner was not the only scientist to be blinded by stubbornness 
and self-belief. Jonas Salk and Sabin were each convinced that his own 
vaccine was perfect, to the point where each refused to accept hard 
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evidence that it could cause paralysis – a delusion that Sabin clung to 
until the end of his life.

Rough treatment

Most attempts to treat polio look bad from the standpoint of the twenty-first 
century. Today, we can accept that desperate circumstances demand desperate 
remedies, and can barely imagine the horror of the front line during a polio 
outbreak, watching children slide inexorably towards death by suffocation. 
Equally, it is impossible to imagine subjecting a sick, frightened child to 
‘treatments’ such as branding the back with a red-hot iron, or draining off 
cerebrospinal fluid through a needle pushed up inside the skull.

At the time, however, the medical establishment and parents alike pinned 
their hopes on such treatments. Many were dreamed up by doctors at the 
top of the profession, and nobody was bold enough to suggest that their 
inventions might be useless or dangerous. At least something was being 
done; even barbaric measures might have been preferable to the agony 
of seeing children die, knowing that there had been other possibilities of 
saving them.

There was virtually no hard evidence that any polio treatments did 
good rather than harm. Today, new therapies are put to the test within 
the rigid framework of the randomised, controlled, double-blind clinical 
trial. Patients, selected to be as uniform as possible, are randomly 
allocated to receive either active treatment or a ‘placebo’ dummy. 
‘Double-blind’ means that neither the patients nor those looking after 
them know whether they are taking active or placebo, until after the end 
of the study. This is a necessary deceit, as the ‘placebo effect’ – feeling 
better while taking something that could potentially work – can dramati-
cally improve symptoms such as pain and immobility. Conversely, when 
the placebo effect is stripped away, the genuine therapeutic action of 
many supposed wonder drugs has turned out to be negligible.

Thousands of patients, carefully followed up for months or years, 
may be needed for a trial to have enough statistical muscle to prove that 
the treatment is significantly better than placebo (or is much the same). 
Large-scale controlled clinical trials should also reveal the side effects of 
the treatment under test, if we remember that patients taking placebo 
can sometimes develop convincing and worrying symptoms.

The vast majority of polio treatments, from Rosenow’s antiserum to 
Sister Kenny’s physical therapy, were never properly put to the test. To 
be fair, this would often have been a huge undertaking because of the 
unpredictability and variability of polio. Moreover, conducting proper 
clinical trials in polio would have gone against the grain of contemporary 
medical practice. Up to the 1950s, clever statistics and solid evidence were 
not needed to justify using a treatment; the say-so of an ‘expert’, who 
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may (or not) have strung together a few encouraging if highly selected 
cases into a paper or two, was quite enough.

In 1935, the year which finally ushered out convalescent serum and the 
vaccines of William H. Park, Maurice Brodie and John Kolmer, medical 
journals were constantly buzzing with new and exciting therapies. Liver 
extract was used to treat asthma in the belief that this was a hormonal 
problem, while patients with fever were given intravenous injections of 
activated charcoal because this was good at mopping up toxins in the 
test-tube.5,6 Both of these breakthroughs came from centres of excellence 
and were written up in respectable journals. Neither had the faintest 
shred of rationale, and although liver extract may have been innocuous, 
intravenous charcoal undoubtedly killed some of the subjects whose fever 
‘failed to respond to treatment’.

Polio therapy eventually led the way, in the massive field trials of Salk’s 
vaccine in 1954. By then, the design of clinical trials was becoming a 
science in its own right, but one which Salk held in contempt. It was at 
Salk’s insistence that Basil O’Connor sacked the clinical trials experts and 
bullied hundreds of American doctors into testing the vaccine according 
to Salk’s wishes – without proper controls.7

Defenceless

An area that appears particularly murky now was human experimen-
tation and especially the ease with which researchers could sidestep 
ethical constraints when they wanted to push ahead with their science.

In a civilised society, the laws of medical ethics should be as inviolable 
as the laws of physics. Clear ethical guidelines, supposedly universal, 
were written down for the first time in 1947. They were prompted by 
the litany of atrocities committed by Nazi ‘medicine’, exposed during 
the Nuremberg Medical War Crimes Trial of 1945–6. Article 1 of the 
Nuremberg Code states that any person taking part in an experiment 
‘must have legal capacity and free consent, without intervention of force, 
fraud or deceit’.8 In other words, experimental subjects must understand 
fully what they are letting themselves in for, risks and all, and must then 
agree to take part of their own free will.

Until the 1950s, the doctor’s decision to do an experiment was enough 
to turn a child into a human guinea pig. Consent, informed or otherwise, 
is very rarely mentioned in medical papers during the first half of the 
twentieth century. Expectations that the horrors revealed at Nuremberg 
would force in a new respect of ethical experimentation were quickly 
dashed, most obviously in America.

All three of the successful polio vaccine pioneers – Koprowski, Salk 
and Sabin – broke ethical boundaries in early trials of their vaccines. 
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Koprowski and Salk deliberately chose mentally backward children. This 
horrified a few individuals such as Tom Rivers, the editor of the Lancet 
and Sabin (temporarily), but otherwise caused no lasting ripples on the 
smooth surface of American medicine. The climate had changed a few 
years later, when Sabin applied to do his own vaccine trials in Willowbrook 
State School for mentally impaired youngsters. When Sabin was refused 
permission (by the NFIP, not Willowbrook), he resorted to using prisoners 
who were offered incentives to take part, including cash and the promise 
of early release. Although not as blatant as the trials of Koprowski and 
Salk, Sabin still violated Article 1 of the Nuremberg Code. Writing in 
1971, John Paul took the view that none of these trials would have gone 
ahead if ethical guidelines of the day had been properly applied.9

The vaccine trials failed to cause outrage because this was par for the 
course for America, which had a long-standing ethical blind spot. During 
the 1930s, German medicine’s downward spiral into Hell had been observed 
with detachment from across the Atlantic. News items from Germany 
about forced sterilisation, ‘racial hygiene’ and eugenics appeared regularly 
in leading American periodicals such as the Journal of the American Medical 
Association,10 but failed to goad commentators or editors into saying that 
this was wrong. By the mid-1950s, America was yet to put its own house 
in order, even though memories of Nuremberg – where the United States 
had led the prosecution – were less than ten years old.11

Two places that intersect with the story of polio later shot to prominence 
as world-class examples of ethical abuse. Between 1956 and 1970, inmates 
of Willowbrook School were fed extracts of faeces from other children 
suffering from hepatitis, to study how the infection was transmitted. Parents 
could jump the long waiting list for a place at Willowbrook by signing their 
children into the experiment, which was run by Dr Saul Krugman of New 
York University School (coincidentally, a cousin of Sabin). When news of 
the study broke in 1971, it sparked a spirited defence by Krugman and 
many others, who saw nothing wrong in what they had done.12

At the time of Salk’s vaccine trials, the US Public Health Department 
was halfway through its 40-year study (1932–1972) of untreated syphilis 
in Black subjects in Tuskegee, Alabama. This was next door to the NFIP’s 
rehabilitation centre for those who were not white enough to have a place 
at Warm Springs. Penicillin, highly effective in syphilis, was withheld for 
30 years after US Public Health doctors first used it to treat the disease. 
Many papers were published, but no questions asked; eventually, a 
quarter of the Tuskegee patients died of syphilis.13 The whistle was blown 
in 1971, followed in 1974 by compensation for the victims and finally – 
‘65 years late’ – an apology from President Bill Clinton in May 1997.14

Clinton tore into those who ran the Tuskegee study for having ‘dimin-
ished the stature of man by abandoning the most basic ethical precepts’. 
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The deafening silence from the medical and scientific community during 
the four decades of the trial suggests that this was a systemic disease, 
rather than an isolated outbreak.

Against that background, the polio vaccine trials seem almost ethical.

Nightmare

So, first of all, let me assert my firm belief that the only thing we have 
to fear is fear itself – nameless, unreasoning, unjustified terror which 
paralyses needed efforts to convert retreat into advance.

Franklin D. Roosevelt, First Inaugural Address as President of the 
United States of America, 4 March 1933

When novelist Alistair MacLean wrote his thriller, The Satan Bug, in 
1962 he had to dream up a virus capable of wiping out all humanity.15 
He chose a highly virulent poliovirus, which had been turned into 
an unstoppable killer in a Ministry of Defence laboratory deep in the 
English countryside. This doomsday germ was plausible enough to blast 
MacLean’s ‘spine-chilling, throat-clutching’ book straight into the best-
seller list. The theme was timely and tapped neatly into fears about germ 
warfare as an even nastier alternative to nuclear annihilation.

It later turned out that there was substance to the paranoia, as the 
Russian ‘Biopreparat’ laboratory at Koltosovo, Novosibirsk, had been 
developing weapons-grade smallpox during the Cold War. This was to 
be delivered in bomblets that were kept nicely cool by a special refrig-
eration unit in the warhead of the SS–20 intercontinental ballistic 
missile. For added sophistication, the Soviets’ favourite battle strain of 
smallpox, ‘India’, had undergone a Satan Bug-type transformation in 
the Biopreparat laboratory, to make it radiation-resistant – a clever touch 
to mop up any who might survive a thermonuclear attack.16

To take us neatly back to the story of polio, the smallpox germ warfare 
programme at Biopreparat was directed during the 1980s by Viktor 
Zhdanov (Figure 12.8), the politically adroit Health Minister and acade-
mician who had helped to bring Sabin’s vaccine to the USSR in 1958.16

Wild-type polioviruses would need a lot of work to turn them into a useful 
biological weapon. Thanks to its high infectivity, polio would soon rampage 
through a community, for example after being slipped into drinking water 
(which does not contain enough chlorine to inactivate it), or milk or food. 
However, even the most virulent strains such as Mahoney would incapac-
itate just a few percent of its victims, compared with the 30–50 per cent 
death-rate with Biopreparat’s supercharged ‘India’ smallpox strain. We 
can only speculate whether the ability of wild-type polioviruses to paralyse 
and kill could be artificially enhanced as in The Satan Bug – or indeed 
whether this has been tried. However, now that the genetic sequences that 



303Looking Forward to a Retrospective?

determine neurovirulence are known to the last nucleotide, the possibility 
is much closer to reality than when MacLean wrote his novel.

Even if it did not kill or paralyse many of its victims, polio could still be 
of use to an enemy as a weapon of terror. With typical English reserve, the 
Postgraduate Medical Journal of May 1949 described the social disruption 
caused by polio outbreaks as ‘out of proportion’ to the damage actually 
caused.17 This was a masterpiece of understatement, especially in 1950s 
America where the aura of fear generated by polio provided the raw material 
for the NFIP’s ‘campaign of terror’. Since then, other viruses have brought 
nightmares of their own – Lassa fever, acquired immune deficiency syndrome 
(AIDS), severe acute respiratory syndrome (SARS), swine flu. However, none 
has matched The Crippler’s power to paralyse with fear, setting it close behind 
the man-made horror of the atom bomb.18 Not bad for a virus that was never 
going to rise above mid-list for its morbidity and mortality.

In 1961, the year before The Satan Bug was first published, MacLean 
wrote another novel, Fear is the Key.19 As well as providing the title for 
Chapter 6 in this book, this would have made a neat mission statement 
for the NFIP and the man whose words head this section.

If and when

Two names – Rahima Bhanu and Ali Maow Maalin – and the date of 8 
May 1980 have gone down in history as milestones marking the end of the 
180-year journey to eradicate smallpox. The names are of the last victims 
of smallpox in its final two boltholes, on a small island in the mouth of the 
Ganges and the port of Merca on the coast of Ethiopia. The date was when 
the World Health Organisation (WHO), having waited two years to make 
sure that no outbreaks had been missed anywhere in the world, declared that 
‘Target Zero’, the complete extermination of smallpox, had been achieved.20

At the time of writing, smallpox was still the only human infection 
ever to be cleared from the face of the planet by mankind. Rinderpest, 
a viral ‘plague’ of cattle, was completely eradicated in 2011. With luck, 
this will soon be followed by another human infection, the guinea worm. 
This is a deeply unpleasant, spaghetti-like parasite which is traditionally 
winched out of its burrow under the victim’s skin by winding it around 
a stick. The extermination of the guinea worm will be welcomed by all 
(the ‘Save the Guinea Worm’ campaign, allegedly striving to defend the 
planet’s biodiversity,21 turns out to be a spoof).

Polio’s last stand may well be in a village or refugee camp in the high 
mountains along the Pakistan-Afghanistan border. The name of the last 
victim will be recorded below the others for that year, although it will 
take many more months before the column can be finally ruled off. In 
the WHO’s headquarters in Geneva, the corks will stay firmly in the 
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champagne bottles while waiting for a decent interval – three long years 
– to ensure that this is not a false dawn. Only then will it be announced 
that polio has been exterminated.

This triumph will be the vindication of the Global Polio Eradication 
Initiative’s (GPEI’s) resolve and the fulfilment of a wild ambition that 
became realisable when the results of the trial of Salk’s vaccine were 
announced on 12 April 1955.

However, most of the world’s inhabitants will pay the news only fleeting 
attention, if at all. For those in the Western Hemisphere, polio has been 
extinct for a generation, and intrudes as much into their daily lives as 
the Black Death or scurvy. Even in most of the battlegrounds that have 
seen action in the last decade, polio has been demoted by the success of 
vaccination into a minor player among other childhood infections.

In some ways, this will be a pyrrhic victory. Polio vaccination will have 
to continue as usual around the world for some years, until it is absolutely 
certain that all polioviruses, including those derived from oral vaccine 
and multiplying in the intestines of chronic carriers, are extinct. Without 
the protection of vaccination, we would risk the catastrophe of a massive 
‘virgin soil’ pandemic should polio somehow return. Sabin would not 
approve of the post-eradication vaccination strategy. To remove the risk 
of spreading the oral vaccine-derived polioviruses in which Sabin never 
believed, Salk’s vaccine would be used across the world, as it is now in the 
United States and many other countries.22

The eradication of polio will have cost billions of dollars ($10 billion 
up to the end of 2012), largely provided by GPEI, but with contributions 
from some governments that are cash strapped and have other diseases to 
fight. Congratulations will soon be followed by pointed discussion about 
whether all that money would have been better spent on trying to stamp 
out malaria or vaccinate children against another intestinal virus, the 
rotavirus. It will be argued that the total extermination of polio has added 
little to the stalemate of near eradication, as only 200 cases worldwide 
slipped through in 2012. By contrast, rotavirus-induced diarrhoea and 
malaria each kill around half a million children every year.

Following the example of smallpox eradication, there will also be 
some frantic tidying up. Under the command of the WHO, research 
programmes using live poliovirus will be wound up, and the stocks of 
virus held by the tens of thousands of laboratories around the world 
will be destroyed. This process has already been completed in the 
United Kingdom, and is under way in many other countries. This will 
be a mammoth undertaking, especially as poliovirus may be lurking 
unknown in countless laboratory freezers, for example in faeces samples 
collected for unrelated research.

Reference samples of poliovirus will probably be retained, frozen in liquid 
nitrogen and locked away under conditions of the highest security. These 
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may well end up next to the freezers that contain the two remaining stocks 
of smallpox virus. With true post-Cold War symmetry, one is at the Centers 
for Disease Control (CDC) in Atlanta, Georgia, and the other in Koltsovo, 
Novosibirsk – by unhappy coincidence, on the same site where weapons-
grade ‘India’ smallpox was created by Biopreparat during the 1980s.

As with smallpox, there will be fierce debate about whether these final 
hostages of the vanquished enemy should be kept under lock and key 
(because even extinct diseases may need to be studied in the future) or 
killed off (because nothing is added except the risk that the virus might 
escape). And if the example of smallpox is followed faithfully, the discussion 
will bubble up every few years but fail to reach any conclusion, leaving the 
poliovirus dormant and safe in its −70°C sanctuary for the time being.

Even if these final relics are destroyed, polio could still return from 
beyond the grave. The mutations that transformed a harmless Coxsackie 
virus into a virulent poliovirus could be recapitulated.23 And of course, now 
that the RNA sequences of strains such as Mahoney have been published, 
together with the step-by-step recipe for constructing it in the laboratory, 
a do-it-yourself synthetic poliovirus could appear at any time.24

In a post-eradication world with growing gaps in the defences of vacci-
nation, the biggest polio-susceptible population in the history of the world 
would soon build up. In that setting, a polio pandemic would be devastating. 
The Crippler could once again sweep across continents, and with greater 
ferocity and terror than we have ever seen during all our time with polio.

I began this book in the spring of 2011 with the naive hope that I could 
end it with a pithy epitaph for polio. Now, it is depressingly clear that this 
will have to wait, possibly for many years to come. However, we should 
still take this opportunity to reflect on the disease which has shaped the 
modern world to a greater extent than we might suspect.

At first sight, polio pales into insignificance beside the apocalyptic 
pestilences that obviously changed the course of human history, such as 
the Black Death and smallpox, which wiped out entire civilisations. Yet 
polio tweaked numerous chains of events in more subtle ways, ranging 
from the scientific advances that spun out from polio research, to the 
formulation of rights for people with disabilities.

And because of what it did to one man, the lives of hundreds of millions 
of people across the world were changed forever: not just those who met 
polio, or who were spared that encounter, but all those who were caught 
up in the cataclysm of the Second World War and its aftershocks.

Who knows how the twentieth century might have turned out without 
the poliovirus’s ‘Day of Infamy’ on 8 August 1921, on Campobello Island 
in the Bay of Fundy.
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