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•  The Canadian government – and 
Canadian Rotarians – have 
remained strong supporters of the 
polio eradication program from the 
beginning; further supported by 
notable Canadians with direct polio 
experience, ie: Neil Young, Paul 
Martin, Jr. and Ramesh Ferris 

•  1985-2002 – Canada contributed 
$27.19 million 

•  2003-2005 - $102.53 million 

•  2006-2016 - $452 million 

•  June 2017 - $100 million over 3 
years 

Polio Eradication: 
Canadian Leadership 

Neil Young, polio 
survivor, 1951 

Ramesh Ferris, polio 
survivor, 1980, India, then 
adopted by Yukon family 

Paul Martin, Jr., 
polio survivor, 
1946 (Paul 
Martin Sr., polio 
survivor 1907, 
later served as 
Minister 
National Health 
& Welfare, 
1946-57, led 
Canadian polio 
vaccine 
introduction, 
1954-55) 
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•  Indeed, Canada has been the 4th 
highest contributing nation to the 
polio eradication initiative; only 
below the US, UK and Germany 

Polio Eradication: 
Canadian Leadership 

•  1985-2019 - $600+ million total 

Twitter, Nov. 19, 2019 

http://polioeradication.org/financing/donors/historical-contributions/  
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polio eradication initiative; only 
below the US, UK and Germany 

Polio Eradication: 
Canadian Leadership 

•  1985-2019 - $600+ million total 

Twitter, Nov. 19, 2019 

http://polioeradication.org/financing/donors/historical-contributions/  

•  As this presentation will highlight, 
Canada’s polio legacy actually runs 
much deeper in time and in its national 
and global impact… 
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Polio Eradication: 
Canadian Leadership 

•  Canada’s historic polio legacy was 
highlighted at the Rotary International 
Convention in Toronto in June 2018 
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Polio: The Middle Class Plague 
•  One of the smallest known viruses that can 

damage the motor-neurons in the spinal 
cord, causing muscle weakness or paralysis 

•  Prior to late 19th century the poliovirus 
(types I, II, III) was endemic, primarily 
spreading oral-fecally, and infecting almost 
all very young children with a harmless & 
immunizing gastro-intestinal ‘flu-like illness 

•  As public health/ hygiene standards improved, 
exposure to the poliovirus became increasingly 
delayed and less universal 

•  Over time, more children (and young adults) thus grew vulnerable to paralytic 
infection if the poliovirus was able to invade nervous system 

•  Polio outbreaks and epidemics increased until polio vaccines were available; 
the middle class was particularly vulnerable 

•  No two cases of paralytic polio alike; virus 
could cause weakness/ paralysis of a finger, 
to a leg, arms, chest and/or throat muscles 
(requiring an “iron lung”), or the whole body 
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What is Polio? 
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Polio: The Middle Class Plague 
The Polio Epidemic Era:  1910 - 1953 

•  Canada was among the nations hardest hit by major polio 
epidemics 

•  Some 50,000 Canadians, mostly children, were affected by 
paralytic polio between 1927 and 1962

•  Canada suffered through 4 major epidemic waves which 
resulted in 4,000 deaths 
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-  1890s - First outbreaks in 
North America 

Polio: The Middle Class Plague 
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-   1890s - First outbreaks in 
North America 

-  1910 – Polio incidence 
increased, striking localized 
parts of Canada 

Polio: The Middle Class Plague 
Toronto Star, Aug 17, 1910 

•  While most cases were 
children under 4, there were 
several adult victims, and it 
was not a “new disease” at all 

•  Large outbreaks and 
epidemics of “infantile 
paralysis” were new, including 
in the U.S. and in Europe 
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-   1890s - First outbreaks in 
North America 

-  1910 – Polio incidence 
increased, striking localized 
parts of Canada 

Polio: The Middle Class Plague 

•  “1910 was in a terrible sense a 
‘wonder year’ for epidemic 
poliomyelitis. In that year it 
appeared all over the world,” as 
stressed in a 1912 Maclean’s article 

•  It was also clear that most polio 
victims were “not among the poor, 
or delicate,” and yet its cause was 
was very much unclear  
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-   1890s - First outbreaks in 
North America 

-   1910 – Polio incidence 
increased, striking localized 
parts of Canada 

-   1927 - BC and Alberta hit 
with first widespread 
epidemic 

-   The disease marched 
eastwards 

o  1928 Manitoba 
o  1929 & 1930 Ontario 
o  1931 & 1932 Quebec 

Polio: The Middle Class Plague 
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•  4,000 cases reported nationally 

•  Second worst polio epidemic in Canadian history 

•  In Ontario: 
•  2,546 cases (750 in Toronto) 
•  119 deaths (31 in Toronto) 
•  Ontario Department of Health in crisis mode 
•  Convalescent serum & standardized splints provided 

to all cases 
•  Definitive trial of a hopeful preventive nasal spray in 

Toronto; no effect 

Polio Epidemic: Ontario, 1937 
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Hospital for Sick Children Builds Iron Lungs 

•  Hospital for Sick Children, Toronto, constructs a wooden lung 
which saves the life of a young boy 
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•  The most serious type of polio cases 
occur when the virus damages the 
upper, bulbar region of the spinal cord, 
leading to weakness or paralysis of the 
muscles that control breathing and/or 
swallowing 

•  1928 – First iron lungs developed, which 
used negative pressure to assist with 
breathing 

•  During 1937 Ontario polio epidemic 
alarming numbers of bulbar polio cases 
reported and there was only 1 iron lung 
available 
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Hospital for Sick Children Builds Iron Lungs 

•  This effort was followed by the construction of 27 iron lungs in 
the basement of HSC and paid for by the Ontario Department of 
Health and distributed in the province and beyond. 
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•  April 29, 1938: 
Opening of a 
presentation to 
the Toronto 
Rotary Club by 
Joseph Bower, 
Superintendent, 
Hospital for Sick 
Children 
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An iron lung built at HSC in 1937 has been restored and is the centerpiece of 
an exhibit I guest-curated on the history of vaccines at the Museum of Health 
Care in Kingston. An online version of this exhibit can be seen at: 

http://www.museumofhealthcare.ca/explore/exhibits/vaccinations/polio.html  
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Polio Treatment, 1930s 

•  Managing the crippling effects of 
polio was a major challenge 

•  Strict immobility was the standard 
of medicine until the early 1940s 
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Managing the Crippling Costs of Paralysis 

•  In Ontario, the severity of the 1937 epidemic 
prompted the provincial government to 
establish a distinctive program to cover the 
costs of treatment and hospitalization in 
selected hospitals, which continued into the 
early 1950s. 
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National Foundation for Infantile Paralysis – 
“The March of Dimes” 
•  1921 – Franklin D. Roosevelt stricken 

with polio while vacationing in New 
Brunswick 

•  1938 – As U.S. President, Roosevelt 
founded the National Foundation for 
Infantile Paralysis (or US “March of 
Dimes”) to sponsor polio research 
and provide support to polio victims 

•  1948 - Inspired by the NFIP success, 
the Canadian Foundation for 
Poliomyelitis founded; later 
restructured into provincial bodies 
like the Ontario March of Dimes 
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Paul Martin Sr. 
– Minister of National Health & Welfare, 1946-1957 

•  Worsening polio epidemics, especially 
after WWII, put a huge strain on the 
Canadian public health and hospital 
infrastructure 

•  The ability of provincial governments to 
pay for specialized polio care services 
became acute 

•  In 1948 federal health minister, Paul 
Martin, introduced annual Federal 
Health Grants of $30 million to boost 
provincial health services 
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Paul Martin Sr. - knew polio personally 
– Minister of National Health & Welfare, 1946-1957 

•  Martin had personal experience with 
polio 

o  Himself in 1907 and 
o  his son, Paul Martin Jr., in the 

summer of 1946 in Windsor 

•  This helped to catalyze the inclusion of 
expanded public health research into 
polio in the new health grants program  

Nell Martin with her son Paul Jr. 
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Polio in Ontario, 1951: The Neil Young Case 
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•  “Polio is the worst cold there is,” 
was how 5-year-old Neil Young 
summed up his polio experience in 
Omemee, Ontario during the 
province’s major outbreak in 1951 

•  Neil’s polio experience was 
recorded by his father, writer Scott 
Young, which I used as the focus of 
an undergraduate research paper in 
1988 at the University of Western 
Ontario.  

•  In 1952, Joni Mitchell, was 
was stricken by polio 
when she was 9 years old 
and lived in Saskatoon 

Neil Young with 
Ramesh Ferris 
supporting Rotary’s 
“End Polio Now” 
campaign in 2012 
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The Great Canadian Polio Epidemic of 1953 
•  Polio incidence grew alarmingly after 

WWII, and especially during the early 
1950s, fuelled by the baby boom, with 
western Canada hit particularly hard in 
1952 and even harder in 1953 

•  9,000 cases and 500 deaths reported 
across Canada in 1953, affecting Ontario 
and all provinces, but with Manitoba 
worst hit 

•  Most alarming were the numbers of 
bulbar polio cases, especially among 
adults  
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Iron Lung Crisis: Winnipeg, 1953 

•  The 1953 polio crisis prompted 
emergency flights of iron lungs by 
the Royal Canadian Air Force. 

•   At the peak of the polio 
crisis an overwhelming 72 
cases were dependent on 
iron lungs at Winnipeg’s 
King George Hospital. 

•  There were similar polio sieges in other Canadian hospitals in 1953, 
especially in western Canada. 
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Connaught Medical Research Laboratories 
University of Toronto 
•  1914 – Established as a self-

supporting part of University of 
Toronto to provide essential 
public health products 

•  1920s – Played key role in 
development and production of 
insulin 

•  1920s-40s – Played major role in 
development and production of 
diphtheria toxoid, heparin and 
penicillin 

•  1972 – Sold by UofT and today 
known as Sanofi Pasteur Canada 
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Connaught & Polio Vaccines:  
Key Global & Canadian Research Foundations 
•  1947 - Dr. A.J. Rhodes (right) launches a 

comprehensive research program at 
Connaught Laboratories to investigate the 
virology, epidemiology, immunology and 
clinical diagnosis of polio 

•  1949 - Hopes for a vaccine raised when a 
research team in Boston, led by Dr John 
Enders, discovered a way to grow poliovirus in 
test tubes 
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“Medium 199”: The 1st Synthetic Medium & 
Connaught’s Breakthrough Coincidence 

Morton 

Morgan Parker 

•  1949 – Meanwhile, a Connaught research team led by Dr. Raymond Parker 
develops “Medium 199,” the first chemically defined tissue culture medium, 
originally for nutritional studies of cancer cells 
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Dr Arthur E. Franklin 

“Medium 199” 
The Key to Poliovirus Growth 

•  1950-51 – Rhodes was growing poliovirus in 
test tubes using Enders’ methods, but was 
reliant on traditional animal-based tissue 
culture sera 

•  1951 - Through his friendship with Dr. Morgan 
of the “Medium 199” group, a member of 
Rhodes’ research team, Dr. A.E. Franklin, 
tried the new synthetic medium for 
cultivating poliovirus in tissue cultures 

•  The use of this medium vastly improved the 
yields and purity of poliovirus cultures. 
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Dr. Jonas E. Salk: 
Vaccine Pioneer @ University of Pittsburgh 

•  1951 - In the meantime, Dr. Jonas 
Salk had shown that an 
inactivated poliovirus vaccine 
could prevent polio in monkeys 

•  News of Connaught’s serum-free 
“Medium 199” and its use for 
poliovirus cultivation opened the 
door for Salk to develop an 
inactivated poliovirus vaccine that 
was safe to test in humans 

•  However, Salk could only make 
his vaccine on a small scale 
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“The Toronto Method” 
Facilitating Large Scale Poliovirus Production 

§  1952 - Recognizing Connaught’s 
experience in developing large scale 
vaccine production technologies, the NFIP 
financed a major pilot project to cultivate 
poliovirus in large quantities 

§  1953 - Building on her experience with 
‘deep culture’ pertussis and other 
vaccines, Dr. Leone N. Farrell developed a 
method to produce poliovirus fluids on a 
large scale using Medium 199 in large 
bottles incubated on special rocking 
machines 

Dr L.N. Farrell and prototype 
“Toronto Method” bottle 
rocking machine, 1953 
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§  July 1953 - Encouraged by Salk’s progress and 
Connaught’s “Toronto Method,” the NFIP asked the 
Labs to provide all of the poliovirus fluids required 
for an unprecedented controlled field trial of Salk’s 
inactivated polio vaccine. 

§  1953-54 - Connaught produced over 3,000 litres of 
poliovirus fluids for the U.S. trial that were shipped 
to two U.S. pharmaceutical firms by station wagon 
for inactivation and processing into the finished 
vaccine 

§  1954-55 - Connaught then focused on full 
preparation of vaccine for eventual Canadian use  

Salk Polio Vaccine Field Trial: 
Connaught Supplies Poliovirus Fluids 

C.J. Rutty - “The Middle Class Plague: Canada & The Polio Years” – Twilight Toronto Rotary Club, Dec. 18, 2019 
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April 24, 1954:  
Launch of Salk Vaccine Field trial 

•  1,800,000 children enrolled across U.S; 
Alberta, Manitoba and Halifax joined trial in 
May, along with parts of Finland 

•  For this triple-blind field trial, children 
received either the vaccine, a placebo of 
Medium 199, or were observed 

C.J. Rutty - “The Middle Class Plague: Canada & The Polio Years” – Twilight Toronto Rotary Club, Dec. 18, 2019 
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Canada prepares for a National Salk Vaccine Trial 

•  Meanwhile, the federal and provincial governments planned an all-Canadian 
observed-controlled trial of Connaught’s Salk vaccine, set to start in April 1955, 
regardless of U.S. results. 
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April 12, 1955: “V-Day” 
Salk Vaccine Trial Results Announced 

•  April 12, 1955 – 
Unprecedented media 
attention to announcement of 
field trial results 

•  Salk vaccine 60-90% effective 
against the three types of 
poliovirus 

•  Vaccine immediately licensed 
in U.S. and Canada 

•  In Canada, Salk vaccine 
distributed through unique 
federal-provincial free 
program for children and 
subjected to further study of 
its effectiveness 
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Canada Produces Salk Vaccine for the World 

•  1957 – Connaught 
exports Salk vaccine to 
Czechoslovakia and 
Great Britain 

•  Connaught was soon 
exporting Salk vaccine to 
44 other countries that 
were without protection 
against polio’s growing 
global threat 
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•  1959 – Building on the DPT model 
designed to minimize injections, 
Connaught pioneered a new generation of 
combined vaccines that include Salk polio 
vaccine -- DPT-Polio, DT-Polio, T-Polio 

•  1955-62 - Canadian polio incidence falls 
dramatically, although not without some 
significant polio outbreaks where 
immunization rates among adults and 
young children were low

DPT-Polio: The Key to Polio Control in Canada 
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•  1959 - Seed pools were provided by Dr Albert 
B. Sabin of the University of Cincinnati 

•  1960-61 - OPV “Field Demonstrations” were 
conducted in Nova Scotia, Quebec and 
Saskatchewan 

•  March 1962 – Connaught’s trivalent Sabin Oral 
Polio Vaccine licensed in Canada 

Connaught & Polio Vaccines:  
Leadership in Oral Polio Vaccine Development 
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Canadian OPV Helps Battle Polio Overseas 

•  1961 – Connaught supplies 3 million 
doses of OPV to Japan to bring a 
polio epidemic under control 

•  Connaught began to export OPV to 
other countries, becoming a world 
leader in the battle against polio 
around the world 
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Connaught & Polio Vaccines:  
Advances in Polio Vaccine Production 

•  1965 – Purified concentrated IPV 

•  1975 – Multi-surface Cell Propagator 
developed at Connaught -- 1 MSCP unit 
replaced about 50 large Povitsky bottles 

•  Late 1970s - Connaught began to 
experiment with Human Diploid 
Cell lines to replace monkey 
kidney cells in polio vaccine 
production 

•  1980s - development of a 
enhanced IPV using the MRC-5 
human cell line and micro-bead 
fermenter technology was 
undertaken 
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Conversion to IPV 

•  1992 - The improved potency 
of enhanced IPV and the 
concern of Vaccine Associated 
Paralytic Polio (VAPP) 
associated with OPV led to a 
national consensus to use IPV 

•  1994 - Connaught introduced 
the first IPV combination 
containing 5 vaccines – PENTA  
(DPT-IPV/Hib) -  followed in 
1997 by Pentacel, which 
included the new acellular 
pertussis vaccine 
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Polio Epidemiology in Canada – 1965 to 2000 
Wild Poliovirus, Imported outbreaks and VAPP Polio Cases 

Last case of wild type 
polio in Canada 

Canada declared polio free 

Wild Poliovirus 
Vaccine Associated Poliovirus (VAPP) 

1980 to 1995 
q All but 1 case are VAPP 
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Polio’s Persistence 
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•  1988 – Despite wide international use of 
both types of polio vaccine, the disease 
remained endemic in most of the world, 
with some 300,000 cases per year. 

•  While incredible progress has been made 
since the WHO’s polio eradication 
program began in 1988 – thanks in large 
part to Rotary International - polio 
remains a persistent and expensive 
global threat if polio immunization levels 
lapse. 
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Current Global Polio Incidence (latest statistics)   

•  As wild 
poliovirus is 
eliminated, new 
challenges 
persist, such as 
circulating live 
vaccine virus 
and the risks of 
its reversion to 
virulence 

•  Today, more 
polio cases due 
to cVDPV than 
wild poliovirus

http://polioeradication.org/polio-today/polio-now/  

http://polioeradication.org/polio-today/polio-now/  
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Conclusions: Canada’s Polio Experience 
•  Polio was, and certainly remains, an enigma. 

•  Canada’s polio experience was distinctive in it’s 
severity, in how it helped shape Canada’s public 
health system, and in the critical role Canadian 
science and biotechnology, played in 
understanding, controlling and ultimately 
eradicating “The Crippler.” 
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Sources & Resources 

•   Sanofi Pasteur Limited  (Connaught Campus) Archives 

•   Hospital for Sick Children Archives 

•  Health Heritage Research Services - http://healthheritageresearch.com 

•  Museum of Health Care, History of Vaccines Exhibit - 
http://www.museumofhealthcare.ca/explore/exhibits/vaccinations/polio.html  

•  Sanofi Pasteur Canada Legacy Project – http://thelegacyproject.ca  

•  UofT Connnaught Fund/Connaught Labs History Articles – 
http://connaught.research.utoronto.ca/history  
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Further Information on the History of Polio in Canada: 

This presentation is based on: 

C.J. Rutty, “Do Something! Do Anything! Poliomyelitis in Canada, 1927-1962” 
Ph.D. Thesis, University of Toronto, Department of History, 1995 

+ additional research conducted for its revision for publication, and 
preparation of articles  

+ professional historical research conducted with support from Sanofi Pasteur 
Canada (Connaught Campus): 


