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“IRON LUNGS” SAVE CHILDREN'S LIVES

One of the 28 “Iron Lungs” made at the Hospital for Sick
Children, Toronto, for use in the infantile paralysis epidemic.
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Linking the Polio Years to COVID-19 Pandemic & Beyond

* As the COVID-19 pandemic
has grown, I’ve been asked
by various media
organizations to provide
some historical perspectives

 Initial interest in comparing
the great 1918 “Spanish”
influenza pandemic with
COVID-19

* But, as I'll highlight here, the
closer comparison is with the

polio epidemic years of the
1910s through 1950s,
particularly in Canada

 There are also close echoes between the polio vaccine development story and
the urgent efforts to develop COVID-19 vaccines
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Polio Eradication: Nei Young, poi
Canadian Leadership

 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 Paul Martin, Jr.,
. 1985-2002 — Canada contributed ode (Pa
$27.19 million Martin Sr., polio
survivor 1907,
« 2003-2005 - $102.53 million later served as
Minister
« 2006-2016 - $452 million National Health
& Welfare, 1946-
« June 2017 - $100 million over 3 57, led
years Canadian polio
vaccine
introduction,
1954-55)

Ramesh Ferris, polio

survivor, 1980, India, then
adopted by Yukon family
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Polio Eradication:
Canadian Leadership

- Indeed, Canada has been the 4t
highest contributing nation to the
polio eradication initiative; only
below the US, UK and Germany

« 1985-2019 - $600+ million total

» As this presentation will highlight,
Canada’s polio legacy actually runs
much deeper in time and in its national
and global impact...

Twitter, Nov. 19, 2019

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

 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”)

* Polio’s clinical variability a common
feature with COVID-19

* 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

Sanofi Pasteur Canada Archives
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Polio: “The Middle-Class Plague”

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
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Fig. 4. Spinal Curvature, due to Fig. 5. Same as Fig. 4 less than
Paralysis of Trunk Muscles. a year later.

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

The global experience with the COVID-19 pandemic over the past 8 months
echoes a variety of the public health and clinical challenges of polio that
unfolded, particularly in Canada, over some 50 years of worsening epidemics
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Polio: “The Middle-Class Plague”

« 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

10
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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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Polio: “The Middle-Class Plague”

 1860s-80s — First reports of “infantile
paralysis” outbreaks in Europe; not
clear if disease contagious

+ 1874 - “Poliomyelitis” scientific name
given (inflammation of grey matter in
spinal cord)

 1880s-90s — First polio outbreaks in
North America

* 1908 - Isolation of poliovirus in
laboratory monkeys

Journal of Experimental Medicine, March 1910

EXPERIMENTAL EPIDEMIC POLIOMYELITIS
IN MONKEYS.!

By SIMON FLEXNER anxp PAUL A. LEWIS.

(From the Laboratories of the Rockefeller Institute for Medical Research,
New York.)

Prates XVIII anp XIX.
INTRODUCTION.

Epidemic poliomyelitis has become, in the past decade, a world-
wide disease. The present state of our knowledge of the epidemic
spread of poliomyelitis, up to the outbreaks in Europe and America
since 1907, is well given in Wickman’s® monograph. That epi-
demic poliomyelitis is an infectious disease is clearly pointed out
by Medin,? although, at an earlier date, Cordier* gave it as his
belief that it is a contagious disease. The most convincing evidence
of the contagiousness of epidemic poliomyelitis is supplied by Wick-
man’s® studies of several Swedish epidemics.

Up to the present time there has existed no convincing knowledge
of the nature of the agent causing epidemic poliomyelitis. Various
bacteria and especially certain cocci® have from time to time been
isolated in cultures from fluids obtained by lumbar puncture from
patients suffering from epidemic poliomyelitis, or from specimens of
the central nervous system removed at autopsy. These bacteria did
not conform to one species or group of microdrganisms and did not
suffice to set up poliomyelitis in animals. They can be accounted
for more satisfactorily as contaminations or secondarily invading
bacteria than as the cause of the disease.

*Received for publication January 3, 1910.

*Wickman, Beitrige zur Kenntniss der Heine-Medinschen Krankheit, Berlin,
I .

QOZ Medin, Verhand. des x Internat. Med. Congresses, Berlin, 180, ii, 37.

* Cordier, cited by Medin, Lyon médical, 1888, lvii, 5, 48.

*Wickman, op. cit.

* Geirsvold, Norsk Magazin f. Lacgevid, 1003, iii, 128 (cited by Harbitz and
Scheel).
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Polio: “The Middle-Class Plague”

1890s - First outbreaks in
North America

1910 — Polio incidence
increased, striking localized
parts of Canada

Toronto Star, Aug 17, 1910

’CHILDREN ARE ATTACKED

l

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

f paral\ﬂls a Lompur\lﬁ\ml) new -disease,

BY STRANGE EPIDEMIC

|l
_ Twcnty Ca.scs of Fevex’ and Infan.

! tile Paralysis—Once Swept

Over the |States.
2 8 e U

Special to 1‘{he Star.
. Hamlilton, Ont., A ;;' 17.—An
> of pullnmvcllhlw or

epi-
infantile

which s uttrnctlng much  interest
among medical mcn| the world over,
has Yroken out here, |

- A fcore of .cases m'u'c been reported
to tHe !lcaltthcx;ar"trncnt.‘ and the

f from! hydrnph« bla, was wkcn to
Oﬂnlhd. WIILI‘L K ht, died. ‘n was

inYa'U]n pnzzﬂ) sls.
1 dhsm»e gcnor lly h(g’lns wlth a

ctlmﬂ X
Some years | ago | the disease nwept
(over a portion of thy States, clalmlng
vict! s by the hun ¥
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C.J. Rutty - “The Middle-Class Plague: Canada, the Polio Years & COVID-19 Links” — Guelph Trillium Rotary Club, Oct. 21, 2020




Polio: “The Middle-Class Plague”

Dominion of Canada:
_ _ Ontario ... ...3 Phacieny 954

- 1890s - First outbreaks in B 0 i) et WG 187

. British Columbia ...... 48

North America S T IR S - e S 27

Manitoba .. . % ... 17

_ N New Brunswick ....... 12

- :1910 Polio ":'c_ldence _ il o Saskat('he\\.'an Ay Ao 6

increased, striking localized Nova ' Scotia .......... 6

Prince Edward TIsland.. i

parts of Canada | S et

658

 “1910 was in a terrible sense a |

‘wonder year’ for epidemic ' Gz N By, Tigjgos Sl
poliomyelitis. In that year it Par alYSlS: ,The -New Eplde{mc I !

appeared all over the world,” as

. . . By Helen MacMurchy, M.D.
stressed in a 1912 Maclean’s article i ALY :

i

P

(s i . e Y

» It was also clear that most polio , , TP R
Infantile Paralysis is epidemic in some parts of Canada. The germ
victims were “not among the poor, : attacks rich as well -as poor, adults as well as children. In Ontario last

month half the cases were fatal. Dr. MacMurchy is able to give our read-

H ] H ers the latest developments concerning this dread disease direct from the

or delicate,” and yet its cause was great spocialists, having rocently attonded a medieal tongress whoro tho

question was discussed. It is now thought that tlic germ is carried mainly

was Vel'y mUCh unC|eaI' - by the stable fly. Dr. MacMurchy says, Never let @ fly rest on an infant.
i ; ‘ :

\ .

¥
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Polio: “The Middle-Class Plague”

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

0}
0}

(0}

1928 Manitoba
1929 & 1930 Ontario
1931 & 1932 Quebec

Canapian PusLic Heavru JournaL

VoL. XXI February 1930 No. 2

Report of an Epidemic of Poliomyelitis
in Ottawa, 1929 |

DR. T. A. LOMER,
Medical Officer of Health, Ottawa
AND
DR. W. T. SHIRREFF,
Superintendent of Strathcona Hospital

N account of the prevalence of poliomyelitis in Manitoba in
1928, it was considered probable by the Ontario Department
of Health that the Province of Ontario might be visited by the

disease in 1929, and local health authorities were warned to be on the
lookout for cases and to prepare lists of possible donors of convalescent
serum.

C.J. Rutty
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Polio: “The Middle-Class Plague”

« Alarming were tragic stories of deaths due to
polio, such as a 3-year-old Toronto girl dying
of polio 10 minutes after arriving at the
Hospital for Sick Children, most likely of
paralysis of the chest muscles, fatally
impairing breathing

* The hospital would get an iron lung in 1930
(the first in the country), but there was no time
for this young girl to get to it

« Impairment of breathing causing death is a
common feature between polio and COVID-19,
although the age of the principle victim of each
disease was at opposite ends of the age
spectrum; over time polio victims shifted to
older ages, while COVID-19 victims have
shifted to younger ages

PARALYSIS VICTIM

.

ORACE HANCOCK,

Aged 34 yenn of 53 Broadview Avenue,
who died ten minutes after she was |-
ndmitted to the Hospital for Sick
Children yesterday afternoon from in-
fantile paralysls,

AGUTE PARALYSIS
TAKES BABY'S LIFE
WITHIN FEW HOURS

Little Grace Hancock Dies 10
Minutes After Entering
Hospital

NO INQUEST TO BE HELD

Ten minutes from the Ume she was
taken Into the Hospital for Sick Chll-
dren et 4,40 yesterday afternoon, Grace
Hancock, aged 3 1-2 years, of 53 Broad-
view Avcnug. died. a vielim of infantile

paralysis,

The Globe, Oct 11, 1930, p. 13
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Polio: “The Middle-Class Plague”

* 1928 - The first “iron lung” for polio treatment developed at Harvard University

« Essentially a metal tank into which all but the head of the patient was sealed. A
motor, or hand crank, operated a set of bellows and the negative and positive
pressure inside the iron lung forced the patient’s lungs to expand and contract to

enable breathing

* In contrast, in severe COVID-19 cases in which the virus attacks the lungs to
impair breathing, the ventilator provides oxygen directly into the lungs

19
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Polio Epidemic: Ontario, 1937 .3
A Statement by the Ontario
Department of Health on

POLIOMYELITIS

- Second worst polio epidemic in Canadian history (“INFANTILE PARALYSIS”)

- 4,000 cases reported nationally

ll'lnohhpnvllnnol‘m.pnlyﬁ“iaOnmhuthopme:dm.udinmﬁdmolmd-q;ma
felt by pareats over the protection of their children, the Provincial Department of Health is issuing the following states
ment concerning the nature of the disesse aad the question of what can be done to reduce the danger of infection.

° In Ontarlo: Nature of the Disease VOMITING is faily

often hereas diarthoe i 1. Food & rebused:
i S st S B it e
Like measles and scarlet fever, “infaptile paralysis” is a Often the characteristic symptoms of COLD o SORE

. communictble o 'ml s THROAT are t
2,546 cases (750 in Toronto) ng,*«:;am“‘:-ﬂ'wﬁ: SoRImios N THE MUSCLES of he Sk d

oy wﬂﬁﬂ; iy LU SrIFFNESS and i o the ol of che s el b
H does occur, ially in rutal among older children WS occ, " o o
. 119 deaths (31 in Toronto) o porry! ST e
the imy n that some loss of function is -

However, in other cases, the disease proceeds into &

i i isi il o vy el o QU aded in which the clevation of femperstare &nd
- Ontario Department of Health in crisis mode i e Uy

H H H paralysis does not occur in all cases, the aame “infantile onananxious, freightened expression. Sleep may be disturbed

" twitching and the hands may shake and trerable.
. Convalescent serum & standardized splints provided [ o i o Tl oy 7 e 1o sy e s b
3 grey matter (“polio”) of special s‘rlrmlssg "THE SPINE. The head may be beat on
portions of the mdvzhmdwolm the neck but efforts to bend the neck oo the shoulders cause
o a cases muscles. This inf tion is believed o be due to a special and are resisted. The child is unable, while sitting up
sort of infection which probably gaing eatrance to the ner- nbod.tobcndhhbuddwnmmhtheknm.ﬂhl

vous system through the upper part of the nose and throat. bends ac all, it is at the hips with'the back held rigid.

- Definitive trial of a hopeful preventive nasal spray in e ot o i PG ST PR b 25 e

mﬂﬁ bas been definit recognized a com- mm paiaful spine.
i -mem&w umded

. PRO0E Scce Preventive Measures
Toronto; no effect i scuing rom b, it e e, > owe o Preventive Mewnees
mho' ‘olioiyelita in mookeys. tect che child from contace with infection. Since other
Much remaios to be discovered about the narure of this, ~ human beings are the primary source of infection, thea
virus but a good deal has already been learned. In size, it children, who are evidendy much more than
has been found o be less than one millicnth of an inch  #dults, should be protected as far a3 is reasonably possible
in diameter. The virus is present in the nervous tissue of  from coatact with people.

humans who have died from the disease. It is slso found in “Keep your child in your own yard™ is a wise pre-
the nose and throat, not oaly of persons ill with the discase, caution. In crowded stores, street cars, motion picture
but also of persons who have been in contact with the disease. theatres, bathing pools, picnica——in fact, in any sete

ting where there is a large number of people, the
How the Disease Spreads et of exposure to possible infeetion are tremends

The exact maaner in which the disease is transmitted from ously increased.
one person to anochet is not known. However, the disease Of equal importance for the protection of children

does not arise spontaneously. The source of infection is a is the prompt calling of a physician if the child shows

m&:umrmnnm:‘: the indications of illness described above.

Soporaity - hm-p—d prrbrecgy o oy Medical opini WM""" mlngs.":e fectiveness of
cases mi opinton is conce: the el o
¢ aod alking.  the socalled "Coavalescent Serum” in liomyelitis. la the

m% :‘hnn« of conclusive evidence, the
y s . A & s
nose and in this way ‘ﬁmiw“""_l inuing to s p‘\;y.lhn serum ¢ m‘y:i‘nlm on request.

Owing to the supply avail its use must of
toys, ¢tc., may become contaminated. oecealty be limited to cases suffering an attack of the
dse.
set of circumatances which its the fre- . 9
Aﬁnd rapid tranafer of nose and secretions h‘l.ll Spray g
rom one person to another increases the posaibility Based on the assumption that the virus enters the body
of infection. through the upper part of the nose,mmpulnu being made
" w0 ent its entrance raying the nasa with
‘There is 0o evidence that lies or other insects play A coriain chemicals. sambym’.}" mechod lo sl J::a‘.‘:f,“ in the
important part in the of poliomyelids. experimental stage, it is not one which can be recommended
Chlarination of municipal water 43 pow prac. for general use.
tised, and che proper pasteurizaton of bave eliminated 3
water and mifk as possible sources of infection. Precautions in the Care of Those Il
. When a diagnosis of poliomyelitis has been made, the
Signs and Symptoms of the Disease i moet be Tmleind s pectod of ot Teake gt € ok
cacly symptoms of poliomyelitis ate aeither constant ra« other members of the family are likely to be carriers
ﬂ"’.&hwwmzm“mﬂﬂ of the virus, the protection of the community requires that
cient 10 warrant ‘summoning be quarantined until the dange: of furcher spread has
family ::': ell:xim:ed. Care should be taken to see that articles

The onset is usually sudden, with rapidly rising which may have become contaminated by the patient are
TEMPERATURE, fluctuating between 101103 ‘degrees. disinfected or burned. Special precautions d be taken
HEADACHE is another g, The young i regard to che disposal of nasal and alimentary discharges.
child il_x o appear irritable and when dis- Thase who are handling the patient should exercise special

patient is usually willing to stay in

turbed. appears  care regarding their hands and person before coming in
drowsy and takes Lictle interest in his surroundings. | contact with other people.

AL

Hospital for Sick Children Archives
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Polio Epidemic: Ontario, 1937

I “IRON LUNG" KEEFPS

12 next Monday.

PARALYSIS VICTIM ALIVE

Victim of an attack of infantile paralysis, the extent of which
nobody yet knows, the life of 1ll-year-old Joyce McKercher of Weston
| 12d. is entirely dependent on the “iron lung" at the Hospital for Sick
1Ch:ldren (2) for life. Saturday she was taken il ssh

|Lorpital in the mick of time after the paralysis
scttled in her lungs. The machine must operate w
tely if the auburn-haired schoolgirl is to v
upside down, a Star photographer got a close
the little girl who must be attended (3) night and day

She Feels “A Little
Better”

fectious disease wird of the H
tal for Sick Children to-day,

GIRL, 11, IN AN “IRON LUNG”
IS FIGHTING FOR HER LIFE|

Joyce McKercher Tells Star|

PRAY ON VERANDA

“’ i N

Most alarming was the sharply
higher numbers of severe and
life-threatening cases with
weakness or paralysis of
muscles that control breathing
and swallowing

When the epidemic started, the
Hospital for Sick Children had
the only iron lung in the country,
which was soon in use when an
11-year-old girl needed it

| A'.!'i.lhu'nl for her life In the only
“iron lung” in Toronto, llzyear-old
Joyce McKerchar lay inithe In-
08p. -

as the pulsating. rumbling metal
cylinder forced alr Into her lungs

21
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Polio Epidemic: Ontario, 1937

« When a young boy
arrived at HSC with
respiratory
weakness and the
iron lung was still
occupied, hospital
staff scrambled and
were able to
assemble a
“wooden lung” that
saved his life

Hospital for Sick Children Archives
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Polio Epidemic: Ontario, 1937

» Fearful of many more such cases,
this effort was followed by the
construction of 27 iron lungs in the
basement of HSC, paid for by the
Ontario Department of Health;
some iron lungs distributed
elsewhere in the province, and
beyond.

Hospital for Sick Children Archives
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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 | 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://Iwww.museumofhealthcare.ca/explore/exhibits/vaccinations/polio.html

C.J. Rutty -
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Polio Treatment, 1930s

Hospital for Sick Children Archives

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.

Hospital for Sick Children Archives

) . P »
b ! ¢
| . N
[

" USE P

Government To Aid Where
Families Unable To Pay

HEALTH BOARD ~ ADVISED

M.O.H. Reports “50 Positive

Cases Treated Here
L~ o
f In cases where families are un-
able to meet the costs, the Ontario
Government will assume all obliga-
tions for hospitalization, transpor-
tation and medical attention in con-
nection with the infantile paralysis
epidemic which has been sweeping

-

t.hg_.p.rovince for nearly two months.
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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.

C.J. Rutty - “The Middle-Class Plague: Canada, the Polio Years & COVID-19 Links” — Guelph Trillium Rotary Club, Oct. 21, 2020




Polio in Ontario, 1951: The Neil Young Case

« ‘“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 | used as the focus of
an undergraduate research paper in
1988 at the University of Western
Ontario.

Neil Young with
Ramesh Ferris

supporting Rotary’s
“End Polio Now”
campaign in 2012

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

C.J. Rutty - “The Middle-Class Plague: Canada, the Polio Years & COVID-19 Links” — Guelph Trillium Rotary Club, Oct. 21, 2020




The Great Canadian Polio Epidemic of 1953

Polio incidence grew alarmingly after T Mt Sl i ane Teir, 1
WWII, and especially during the early POLIOMYELITIS IN MANITOBA ;
R INCIDENCE BY WEEKS
1950s, fuelled by the baby boom, with I
P8 936 | Al

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 Bl i s SR e o

adults
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Manitoba Had H edviestPolio |
Epidemic In World History -

WINNIPEG (CP) -— This year’sl.technical advisory committee _said}
|polio epidemic in Manitoba which;;;‘:'e ‘220‘?; Off I:i)m Qgho epldeffx‘llg n’l,
struck nearly 2,300 persons and. ‘o, o%.0 ar magnitude.
caused 82 deaths is believed to’ The 2,300 cases were 120 per

e . g cont more than jn Manitoba’s lar- )|

Riverview Health Centre Archives
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Iron Lung Crisis: Winnipeg, 1953

mall In Number,
F‘zghtmg’ Few ¥

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

Stand Polzo Stege

' BY LYN
~ Statistics never tell the, whole story of ‘the Manttqba
polio epldemic.

Though case totals of more than 1,300 have broken all
records this year, another record has been bmken that
statistical reports ignore. '

It is a record of human endurance, sacnfice and duty

that belongs to a relatively small group of people in this city.

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

Riverview Health Centre Archives

* 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

* 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

Morgan &N - Parker
=

Nutrition of Animal Cells in Tissue Culture. I. Initial Studies on
Synthetic Medium.*t (17557) ‘

JosepH F. MorGAN, HELEN J. MORTON, AND RAYMOND C. PARKER.
From the Connaught Medical Research Laboratories, University of Toronto.
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“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 - “The Middle-Class Plague: Canada, the Polio Years & COVID-19 Links” — Guelph Trillium Rotary Club, Oct. 21, 2020




“The Toronto Method”
Facilitating Large Scale Poliovirus Production

Sanofi Pasteur Canada Archives

- 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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Salk Polio Vaccine Field Trial:
Connaught Supplies Poliovirus Fluids

- 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

« At the current point in the COVID-19 pandemic,
the development of potential COVID-19 vaccines
has yet to reach an equivalent stage




COVID-19 Vaccine Development

 However, globally, there are an unprecedented number of COVID-19
vaccine candidates in varying stages of development
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COVID-19 Vaccine Development

Of these, there are at least 7 COVID-19 vaccine candidates in
development with significant Canadian involvement

* In 1953-54, there was one polio vaccine candidate,
the development, testing and production of which
had quite considerable Canadian involvement...

C.J. Rutty - “The Middle-Class Plague: Canada, the Polio Years & COVID-19 Links” — Guelph Trillium Rotary Club, Oct. 21, 2020

44



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

fanadian Journal of

X

PUBLIC HEALTH

TORONTO, JULY 1955 NUMBER 7

& Preparation of Poliomyelitis Virus for
Production of Vaccine for

the 1954 Field Trialt

L. N. FARRELL, W. WOOD, H. G. MACMORINE,
F. T. SHIMADA, axp D. G. GRAHAM
Connaught Medical Research Laboratories
University of Toronto
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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.

Sanofi Pasteur Canada Archives
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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 : Canad|an Po||o Worl(
its effectiveness Sanofi Pasteur Canada Archives Sald Second .l,o None

dmonton Sept 7 (CP).—Can- in 1953 worked out methods for

“ada is second fo ho country in Quantity —production of polio}
control of polio, Dr. H. E. Van Viruses in the .cullture of monkey

kidaeys.
Riper, medical director of lh
National Foundation for., Infa A :;cox‘:l °°"t"b‘;"°; ;“e ;}’id
ule Prl N was the discovery by or-
aralysis, New York, sa'd gan, H. J. Morton and R. C.

mkpr of a cuticfartarvy wmathnad
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Canada Produces Salk Vaccine for the World

1957 — Connaught
exports Salk vaccine to
Czechoslovakia and
Great Britain

Connaught was soon o e L
exporting Salk vaccine to poLIO
44 other countries that VACQNE
were without protection
against polio’s growing
global threat

Sanofi Pasteur Canada Archives
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DPT-Polio: The Key to Polio Control in Canada

* 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

& 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 built 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
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Connaught & Polio Vaccines:
Leadership in Oral Polio Vaccine Development

: : * 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

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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number of cases

Polio Epidemiology in Canada — 1965 to 2000
Wild Poliovirus, Imported outbreaks and VAPP Polio Cases

Wild Poliovirus
j Vaccine Associated Poliovirus (VAPP)

10

S N Canada declared polio free

1980 to 1995
QAIl but 1 case are VAPP

6
\ Last case of wild
\type polio in Canada
\
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Polio’s Persistence

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

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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Thank You

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:/Iwww.museumofhealthcare.ca/explore/exhibits/vaccinations/polio.html

» http://lconnaught.research.utoronto.ca/history/ (Articles #7 & #8)
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