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Polio: “The Middle-Class Plague”

• Polio caused by one of the smallest 
known viruses that can damage the 
motor-neurons in the spinal cord, 
leading to muscle weakness or paralysis

• No two cases of paralytic polio alike; 
virus could cause weakness/ paralysis 
of a finger, to a leg, arms, or chest 
muscles (requiring an “iron lung”)

• Prior to late 19th century the poliovirus 
was endemic, primarily spreading oral-
fecally and infecting almost all very 
young children with a harmless & 
immunizing gastro-intestinal ‘flu-like 
illness
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• As public health/ hygiene standards 
improved, exposure to the poliovirus 
became increasingly delayed and less 
universal, or endemic

• Over time, more children, and 
increasingly older age groups, thus 
grew vulnerable to paralytic infection 
if the virus was able to invade the 
nervous system; “infantile paralysis” 
common name of disease

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

Canadian Journal of Medicine & Surgery, Jan 1911, p. 9
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• 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

Polio: “The Middle-Class Plague”
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The Polio Epidemic Era:  1910 - 1953
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Rutty, C.J.,  Poliomyelitis in Canada, 1927-1962, Ph.D. Thesis, University of Toronto, 1995), p. 395
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The Polio Epidemic Era:  1910 - 1953
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Note the Ontario
Epidemics

Rutty, C.J.,  Poliomyelitis in Canada, 1927-1962, Ph.D. Thesis, University of Toronto, 1995), p. 395

C.J. Rutty - “Canada & The Polio Vaccine Story” – Rotary Club of Milton, March 1, 2021



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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CTV News “W5”, Nov. 28, 2020, Promo, 
“The Polio Parallel: Is the Coronavirus the New Polio?”

Watch via YouTube:

https://www.youtube.com/watch?v=YU2d-1fjPt4&t=3s
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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 

Riverview Health Centre Archives
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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 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 – Ultimately, Connaught sold 
by UofT and today its legacy 
continues 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

C.J. Rutty - “Canada & The Polio Vaccine Story” – Rotary Club of Milton, March 1, 2021
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• Winter 1948-49 – One of Rhodes’ most 
significant projects involved investigating 
a highly unusual polio epidemic that 
struck Chesterfield Inlet on the western 
shore of Hudson Bay, with the Inuit 
community severely affected; 60 cases 
and 13 deaths among a population of 275, 
with many adults stricken

• Very little about this outbreak fit what was 
known about polio at the time, especially it 
striking so far north in the middle of an 
Arctic winter

Key Poliovirus Studies, 1949:
Arctic Polio
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• You can read more about the Arctic Polio story in my article, “Mercy Mission,” which 
was published in Canada’s History Magazine (Feb-March 2018).

• The article is available at,
• http://healthheritageresearch.com/clients/docs/Arctic-Polio/

Key Poliovirus Studies, 1949:
Arctic Polio
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Post War Polio Progress:

Vaccine Door Opening
• 1949 – Rhodes’ Arctic polio 

investigations ultimately brought 
questions not of climate or Inuit food 
habits, but of human immunity, to the 
fore, underscoring how the poliovirus 
was widely distributed globally, even 
into the Arctic 

• Yet this distribution had significant 
demographic and geographic gaps in 
countries with the most advanced public 
health infrastructures, and it was in such 
gaps that polio epidemics could be 
generated in any community 

• This advance in understanding the 
disease was a critical step towards the 
development of polio vaccines 

19

Canadian Journal of Public Health, Oct. 
1949, p. 418
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Post War Polio Progress:

Vaccine Door Opening

• 1949 - Hopes for a polio vaccine 
were also raised significantly when 
a research team in Boston, led by 
Dr. John Enders discovered a way 
to grow poliovirus in test tubes 
using non-nervous tissues

• This discovery earned the Nobel 
Prize

• A further advance was discovering 
the poliovirus in the bloodstream, in 
addition to the gastrointestinal 
track, pointing to two systems 
where a vaccine could be targeted

Dr. John Enders, Boston 
Children’s Hospital
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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.

Sanofi Pasteur Canada Archives
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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

C.J. Rutty - “Canada & The Polio Vaccine Story” – Rotary Club of Milton, March 1, 2021
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• 1952 - Connaught Lab’s Spadina
Building, acquired by the Labs a 
decade earlier to prepare 
penicillin, became the focus of 
solving the problem of how to 
produce Salk’s inactivated polio 
vaccine on a larger scale

• 1953 - Recognizing Connaught’s 
experience in developing large 
scale vaccine and biologicals  
production technologies, the 
National Foundation for Infantile 
Paralysis (NFIP/U.S. March of 
Dimes) financed a major pilot 
project to cultivate poliovirus in 
large quantities

1952-53 – Key Poliovirus Studies

Sanofi Pasteur Canada Archives
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• Key to efforts to grow the poliovirus 
in larger containers was Dr. Leone 
N. Farrell, who had considerable 
experience with the large-scale 
production of vaccines

1952-53 – Key Poliovirus Studies:
The Toronto Method

Sanofi Pasteur Canada Archives
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1952-53 – Key Poliovirus Studies:
The Toronto Method
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• Dr. Leone Farrell was among a small 
group of women of her generation to earn 
a Ph.D. in the sciences

• She was a true pioneer in the laboratory, 
innovative in her work and inspirational 
in her dedication to it

• 1939-40 – She developed a new deep 
culture method of “rocking” cell 
cultivation (“Toronto Method”) for the 
bulk production of toxin in a liquid semi-
synthetic cell nutrient mixture 

• Early 1940s – She adapted this deep 
culture “rocking” method for the 
production of pertussis vaccine
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§ 1953 - Building on her experience with ‘deep 
culture’ production, Farrell adapted the “Toronto 
Method” to the production of poliovirus fluids 
using Medium 199 to cultivate the virus in 
monkey kidney cells in large Povitsky bottles 
that were incubated on custom built rocking 
machines

§ July 1953 - In the wake of the worst polio 
epidemic year in U.S. history, and encouraged 
by Salk’s and Connaught’s progress, 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, 
which would hopefully start in the spring

1953 – Key Poliovirus Studies:
The Toronto Method

• Canada’s worst polio epidemic year was just starting… 

Sanofi Pasteur Canada Archives
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§ 1953-54 – While the polio emergency 
worsened, Connaught undertook -- as 
Jonas Salk described it to the Lab’s 
Director, R.D. Defries -- the “herculean 
task” of producing over 3,000 litres of 
poliovirus fluids for what would be the 
largest vaccine field trial ever attempted

1953-54: Polio Vaccine Trial
Connaught Lab’s “Herculean Task”

• The poliovirus fluids were shipped to two 
U.S. pharmaceutical firms by station 
wagon for inactivation and processing into 
the finished vaccine in time for 
immunizations to start in April 1954

• 1954-55 - Connaught then focused its efforts on 
the full preparation of vaccine for eventual 
Canadian use, pending the results of the field trial 

C.J. Rutty - “Canada & The Polio Vaccine Story” – Rotary Club of Milton, March 1, 2021
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• 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

April 24, 1954: 
Launch of Salk Vaccine Field Trial

C.J. Rutty - “Canada & The Polio Vaccine Story” – Rotary Club of Milton, March 1, 2021
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April 24, 1954: 
Launch of Salk Vaccine Field Trial

• Meanwhile, Connaught 
proceeded to prepare the full 
vaccine while the federal and 
provincial governments planned 
an all-Canadian observed-
controlled trial of it that would 
start in April 1955, regardless of 
U.S. results

• Each batch of vaccine was 
double-tested by Connaught and 
the Laboratory of Hygiene in 
Ottawa

Sanofi Pasteur Canada Archives

Globe & Mail, April 5, 1954, p. 21

Weekend Magazine, April 1954 
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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

Sanofi Pasteur Canada Archives

March of Dimes Canada Archives
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“Cutter Crisis”
U.S. Vaccine Suspension; Canada’s Choice?

• April 25, 1955 – However, there was a 
major setback when it was discovered 
that some batches of vaccine from 
one U.S. producer, Cutter Labs in 
California, were not fully inactivated, 
leading ultimately to 79 polio cases 
linked to the bad batches 

• May 7 – After first recalling all of 
Cutter’s vaccine, and then setting up a 
national polio surveillance system, the 
U.S. Surgeon General suspended the 
entire vaccine program

• North of the border, the burning 
question was what should Canada do?

Globe & Mail, April 28, 1955, p. 1
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“Cutter Crisis”
U.S. Vaccine Suspension; Canada’s Choice?

• While the U.S. launch of the Salk 
vaccine was suspended, after careful 
consideration and advice, yet some 
resistance from the Prime Minister, 
federal health minister, Paul Martin 
(himself a victim of polio, as was his 
son) decided that the Canadian launch 
of the vaccine should continue 
uninterrupted 

Sanofi Pasteur Canada Archives

Toronto Star, May 1955

C.J. Rutty - “Canada & The Polio Vaccine Story” – Rotary Club of Milton, March 1, 2021



35

“Cutter Crisis”
U.S. Vaccine Suspension; Canada’s Choice?

• There had been no reports of 
cases linked to Connaught’s 
vaccine and immunization 
continued uninterrupted 
without incident

• Moreover, a detailed Canadian 
evaluation of the vaccine 
further demonstrated its 
safety and effectiveness

• Considerable debate ensued over 
the different approaches to the 
vaccine between the two countries

• The Canadian success meant a lot 
to Dr. Salk and led to full scale 
immunization programs in the U.S.

Dr. H.E. Van Riper – NFIP 
medical director: 

“We in the United States 
have much to learn from 
you (in Canada)”

Globe & Mail, Sept 8, 1955
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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

Sanofi Pasteur Canada Archives
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Preventing Persistent Polio

• Despite the successful introduction of 
the Salk polio vaccine in Canada, it took 
time for all age groups to be immunized 
and time for polio outbreaks to end 

• 1958-59 - In particular, significant polio 
epidemics struck several parts of the 
country, primarily effecting un-
immunized pre-school and older 
children, as well as adults

Canadian Journal of Public Health, Nov 1958, 
p. 489 

Financial Post, Jan 11, 
1960

Globe & Mail, Sept 26, 1959, p. 2  
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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

Sanofi Pasteur Canada Archives
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Preventing Persistent Polio:
From Salk IPV to Sabin OPV

• Persistent polio incidence during the late 
1950s also highlighted the limits of the Salk 
inactivated vaccine 

• Growing polio incidence internationally 
pointed to the need for another type of 
polio vaccine that was cheaper to produce 
and could be more easily given 

• Salk's vaccine stimulated blood immunity, 
but Dr. Albert Sabin focused on preparing a 
vaccine that would build immunity in the 
digestive tract – where the poliovirus 
naturally replicates 

• Sabin’s goal was to carefully cultivate live 
attenuated or weakened poliovirus strains, 
which would be administered with a spoon

39
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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

Sanofi Pasteur Canada Archives
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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

Sanofi Pasteur Canada Archives
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Preventing Persistent Polio:
From Salk IPV to Sabin OPV

• Several provinces, and most of the 
United States, soon switched to OPV, 
although the Salk vaccine was 
preferred in Ontario and Nova Scotia

• By 1994, all provinces had switched 
back to use of the Salk vaccine; new 
enhanced potency version in a new 
combination, DPT-Polio-Hib

42
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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
qAll but 1 case are VAPP
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Polio’s Persistence

45

• 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 and Canadian 
support - polio remains a persistent and 
expensive global threat if polio 
immunization levels lapse.
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• Despite many setbacks and challenges, 
the Canadian government has remained 
a strong supporter of the polio 
eradication program; 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 – Canada commits 
another $100 million over 3 
years

Polio Eradication: 
Lessons & Legacies

Neil Young, polio 
survivor, 1951

Ramesh Ferris, polio survivor, 
1980

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)

Globe & Mail, Apr. 18, 2018
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Polio Eradication: 
Lessons & Legacies

• Indeed, Canada has been the 4th

highest contributing nation to the 
polio eradication initiative; only 
below the US, UK and Germany

• 1985-2019 - $600+ million total

Twitter, Nov. 19, 
2019

http://polioeradication.org/financing/donors/historical-contributions/
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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/
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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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Conclusions: Canada’s Polio Experience
• On many levels the polio epidemics and vaccine 

story resonates today in the COVID-19 pandemic
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Direct any questions and comments to 
Christopher J. Rutty: 
hhrs@healthheritageresearch.com

Also active via: http://twitter.com/cjrutty

Useful resources on the history of polio and polio vaccines in Canada:
• http://www.museumofhealthcare.ca/explore/exhibits/vaccinations/polio.html

• http://connaught.research.utoronto.ca/history/ (Articles #7 & #8)
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