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•  Although	  smallpox	  was	  brought	  under	  control	  in	  
Canada	  by	  the	  1940s,	  it	  remained	  a	  major	  threat	  
in	  many	  parts	  of	  the	  world	  into	  the	  1960s	  and	  
1970s	  	  

•  Connaught	  Labs	  played	  a	  decisive	  role	  in	  a	  
sophisGcated	  global	  smallpox	  eradicaGon	  
program	  that	  began	  in	  1967	  	  

•  Connaught	  scienGsts	  were	  criGcal	  in	  establishing	  
a	  standard	  vaccine	  producGon	  method	  for	  the	  
WHO	  and	  in	  assisGng	  local	  producers	  meet	  it	  	  

•  40	  years	  ago	  yesterday,	  on	  October	  26,	  1977,	  the	  
last	  smallpox	  case	  in	  the	  world	  was	  reported	  –	  it	  
was	  a	  man	  in	  Somalia	  –	  and	  smallpox	  was	  
officially	  declared	  dead	  on	  December	  9,	  1979	  
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•  To	  set	  the	  scene	  in	  North	  America,	  
Canada’s	  last	  naturally	  occurring	  
(endemic)	  smallpox	  cases	  were	  
reported	  in	  1943,	  with	  several	  
imported	  cases	  in	  1945-‐46	  

•  The	  last	  endemic	  cases	  in	  the	  U.S.	  
occurred	  in	  1949	  

•  It	  took	  unGl	  1952	  for	  Mexico	  to	  
fall	  to	  0	  endemic	  cases	  
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Smallpox	  Again…	  

•  Aug	  20,	  1962	  –	  When	  last	  we	  met,	  
smallpox	  was	  confirmed	  with	  14-‐
yr-‐old	  Jimmie	  Orr	  aher	  he	  had	  
arrived	  in	  Toronto	  from	  Brazil	  via	  
New	  York	  City,	  sejng	  off	  
internaGonal	  public	  health	  alarms	  

	  
•  He	  recovered,	  an	  earlier	  

vaccinaGon	  protecGng	  him	  from	  
the	  worst	  effects	  of	  the	  disease	  

	  	  
•  There	  were	  no	  other	  cases	  

reported	  among	  the	  possible	  
2,000	  contacts	  he	  had	  during	  his	  
trip,	  however	  vaccinaGon	  staGons	  
were	  set	  up	  in	  Ontario	  and	  New	  
York	  for	  any	  contacts	  	  
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Smallpox	  Again…	  

•  While	  the	  Ontario	  Minister	  of	  Health	  
stressed	  that	  there	  was	  no	  epidemic	  and	  
no	  cause	  for	  alarm,	  Dr.	  Donald	  Henderson,	  
then	  of	  the	  U.S.	  Centers	  for	  Disease	  
Control,	  later	  recalled:	  “it	  was	  all	  but	  
decided	  to:	  

	  	  
•  1)	  vaccinate	  everyone	  from	  New	  York	  City,	  

the	  boy’s	  point	  of	  entry,	  to	  Buffalo,	  and	  
•  2)	  close	  the	  Canadian	  border	  

5	  

•  “Fortunately,	  reason	  prevailed	  –	  
although	  just	  barely	  –	  but	  these	  
events	  speak	  for	  themselves	  of	  the	  
fear	  which	  smallpox	  engendered”	  	  
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1961-‐62	  -‐	  Spreading	  Smallpox	  

•  Jimmie	  Orr’s	  smallpox	  case	  was	  not	  the	  
only	  smallpox	  story	  at	  the	  Gme,	  but	  served	  
as	  a	  kind	  of	  last	  smallpox	  straw,	  especially	  
for	  the	  U.S.	  Public	  Health	  Service	  and	  the	  
World	  Health	  OrganizaGon	  

	  
•  1961-‐62	  -‐	  England	  &	  Wales	  –	  62	  cases	  and	  

24	  deaths,	  originated	  from	  an	  air	  traveller	  
from	  Pakistan,	  prompted	  a	  vaccinaGon	  
rush,	  and	  also	  sparked	  UK-‐Pakistani	  race	  
tensions	  in	  both	  countries	  

	  
•  1961-‐62	  –	  West	  Germany,	  two	  outbreaks,	  

one	  sparked	  by	  a	  German	  engineer	  
returning	  from	  Liberia	  causing	  5	  cases,	  2	  
deaths	  (both	  nurses);	  and	  a	  German	  
physician	  returning	  from	  India	  (iniGally	  a	  
chickenpox	  diagnosis),	  leading	  to	  32	  cases	  
and	  1	  death	  (a	  physician)	  	  
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1961-‐62	  -‐	  Spreading	  Smallpox	  

•  Common	  elements	  among	  these	  outbreaks	  
were	  low	  levels	  of	  smallpox	  immunity	  in	  
western	  Europe,	  and	  increasing	  internaGonal	  
air	  travel	  from	  parts	  of	  the	  world	  where	  
smallpox	  incidence	  remained	  high	  

•  The	  Jimmie	  Orr	  case	  provided	  an	  opportunity	  
to	  assess	  the	  vaccinaGon	  status	  of	  Canadians.	  	  

•  For	  example:	  When	  1,119	  people	  were	  
vaccinated	  at	  the	  RCAF	  unit	  in	  Trenton	  aher	  an	  
Air	  Cadet	  contact	  with	  Jimmie	  Orr	  was	  
discovered,	  the	  Commanding	  Officer	  was	  
surprised	  to	  discover	  that	  approximately	  20%	  
of	  the	  civilian	  populaGon	  near	  the	  base	  had	  
never	  had	  the	  smallpox	  vaccine	  before,	  and	  in	  
the	  town	  of	  Trenton,	  25%	  of	  it’s	  populaGon	  of	  
7,000	  had	  never	  been	  vaccinated	  
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1961-‐62	  -‐	  Spreading	  Smallpox	  

•  Other	  common	  elements	  were	  
short	  memories	  in	  the	  press	  and	  
the	  public	  about	  smallpox,	  and	  a	  
lack	  of	  awareness	  of	  the	  scale	  of	  
ongoing	  smallpox	  epidemics	  in	  the	  
“developing”	  parts	  of	  the	  world	  

•  During	  the	  Orr	  episode,	  there	  was	  
li2le	  to	  no	  reference	  in	  the	  
Toronto	  press	  to	  the	  smallpox	  
crisis	  in	  the	  UK	  a	  few	  months	  
earlier,	  nor	  to	  the	  major	  epidemics	  
in	  Bangladesh	  and	  India	  in	  1957-‐58	  
and	  the	  emergency	  vaccine	  
supplies	  delivered,	  including	  from	  
Connaught	  Labs	  
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•  100,000+	  cases	  in	  Bangladesh;	  Connaught	  supplied	  
enough	  vaccine	  to	  vaccinate	  1.5	  million	  
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1961-‐62	  -‐	  Spreading	  Smallpox	  

•  Other	  common	  elements	  were	  
short	  memories	  in	  the	  press	  and	  
the	  public	  about	  smallpox,	  and	  a	  
lack	  of	  awareness	  of	  the	  scale	  of	  
ongoing	  smallpox	  epidemics	  in	  the	  
“developing”	  parts	  of	  the	  world	  

•  During	  the	  Orr	  episode,	  there	  was	  
li2le	  to	  no	  reference	  in	  the	  
Toronto	  press	  to	  the	  smallpox	  
crisis	  in	  the	  UK	  a	  few	  months	  
earlier,	  nor	  to	  the	  major	  epidemics	  
in	  Bangladesh	  and	  India	  in	  1957-‐58	  
and	  the	  emergency	  vaccine	  
supplies	  delivered,	  including	  from	  
Connaught	  Labs	  

9	  

•  100,000+	  cases	  in	  Bangladesh;	  Connaught	  supplied	  
enough	  vaccine	  to	  vaccinate	  1.5	  million	  

Endemic	  Smallpox,	  
1900	  and	  1958	  
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Connaught	  and	  Upgrading	  Smallpox	  Vaccine	  

•  1958	  –	  Connaught	  Laboratories	  had	  supplied	  a	  
liquid	  vaccine	  for	  the	  Bangladesh	  smallpox	  
epidemic,	  but	  it	  was	  clear	  that	  a	  be2er	  opGon,	  
especially	  in	  tropical	  climates,	  would	  be	  a	  freeze	  
dried	  smallpox	  vaccine	  

•  1958-‐62	  –Bangladesh	  epidemic	  prompted	  
research	  on	  developing	  a	  dried	  vaccine	  led	  by	  Dr.	  
C.R	  Amies,	  who	  had	  worked	  at	  the	  Lister	  InsGtute	  
in	  London,	  and	  was	  Provincial	  Bacteriologist	  in	  
Alberta	  before	  joining	  Connaught	  in	  1958	  
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Connaught	  and	  Upgrading	  Smallpox	  Vaccine	  

•  1961-‐62	  –	  Under	  Amies’	  direcGon,	  
several	  clinical	  trials	  underway	  of	  a	  
freeze	  dried	  smallpox	  vaccine	  with	  the	  
goal	  of	  providing	  vaccine	  for	  the	  
Canadian	  Armed	  Forces,	  for	  export,	  for	  
emergency	  stockpiles	  and	  for	  the	  WHO’s	  
fledgling	  smallpox	  eradicaGon	  program	  

•  Early	  1962	  –	  However,	  Amies	  abruptly	  
leh	  Connaught	  to	  be	  Chief	  Bacteriologist	  
at	  the	  Ontario	  Public	  Health	  Laboratory	  

•  Taking	  over	  leadership	  of	  Connaught’s	  
smallpox	  vaccine	  work	  was	  Dr.	  Paul	  
Fenje,	  who	  had	  worked	  with	  Amies	  since	  
1958	  when	  they	  both	  joined	  the	  Labs	  
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Dr.	  Paul	  Fenje:	  
Defec@on:	  Yugoslavia	  to	  Connaught	  
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•  1915	  -‐	  Born	  in	  Yugoslavia	  (now	  Serbia),	  Paul	  Fenje	  
received	  his	  M.D.	  in	  1940,	  and	  his	  DPH	  aher	  
World	  War	  II	  	  

•  During	  the	  war,	  he	  served	  as	  a	  medical	  officer	  in	  
the	  Yugoslavian	  army,	  was	  then	  captured	  in	  1942	  
by	  the	  Hungarian	  army	  and	  worked	  as	  a	  prisoner-‐
physician	  unGl	  he	  escaped	  to	  Budapest	  and	  joined	  
the	  Yugoslavian	  resistance	  

•  1944	  –	  He	  was	  then	  captured	  by	  the	  German	  SS	  
and	  worked	  as	  a	  slave	  labourer	  in	  a	  stone	  quarry	  
and	  was	  later	  packed	  onto	  a	  train	  and	  sent	  to	  a	  
concentraGon	  camp	  

•  May	  1945	  –	  Aher	  liberaGon	  by	  the	  Americans,	  
Fenje	  returned	  home,	  found	  his	  father,	  played	  
recorder	  on	  the	  street	  to	  earn	  money,	  and	  soon	  
focused	  his	  medical	  skills	  on	  public	  health	  
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Dr.	  Paul	  Fenje:	  
Defec@on:	  Yugoslavia	  to	  Connaught	  
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•  The	  Communist	  authoriGes	  applied	  Fenje’s	  public	  
health	  skills	  by	  forcing	  him	  to	  pracGce	  as	  the	  only	  
doctor	  in	  a	  rural	  area	  with	  100,000	  people,	  
travelling	  from	  village	  to	  village	  on	  horseback	  

	  
•  A	  man	  of	  many	  talents,	  including	  fencing,	  music	  

and	  a	  mastery	  of	  9	  languages,	  Fenje	  was	  primarily	  
drawn	  to	  microbiology	  and	  diagnosGcs,	  and	  an	  
interest	  in	  “finding	  the	  reason	  or	  cause	  of	  why	  
things	  happen”	  in	  the	  laboratory,	  rather	  than	  
looking	  down	  people’s	  throats	  

•  In	  Yugoslavia	  under	  Communist	  rule	  at	  the	  Gme,	  
Fenje	  had	  li2le	  choice	  but	  to	  do	  as	  he	  was	  told	  
and	  make	  the	  best	  of	  the	  situaGon.	  	  
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•  1955	  -‐	  Fenje	  was	  appointed	  Head	  of	  the	  
Department	  for	  Medical	  Virology	  at	  the	  
Pasteur	  InsGtute	  in	  Novi	  Sad	  

•  1958	  -‐	  Through	  some	  “conspiratorial	  work,”	  
Fenje	  and	  his	  family	  escaped	  from	  Yugoslavia	  
and	  moved	  to	  Canada	  

•  UnsaGsfied	  with	  his	  posiGon	  that	  
increasingly	  kept	  him	  behind	  a	  desk,	  Fenje	  
had	  received	  an	  invitaGon	  from	  the	  
University	  of	  Edinburgh	  to	  a2end	  a	  
conference	  and	  do	  some	  research	  and	  he	  
was	  allowed	  to	  go	  

•  Meanwhile,	  his	  wife	  and	  two	  sons	  managed	  
to	  quietly	  travel	  to	  Vienna	  and	  then	  London,	  
where	  the	  family	  reunited	  and	  boarded	  a	  
steamship	  for	  Montreal	  	  

•  Fenje	  needed	  a	  job	  quickly	  and	  first	  
went	  to	  the	  InsGtute	  of	  Microbiology	  
at	  the	  University	  of	  Montreal,	  but	  
they	  could	  not	  use	  him	  

•  He	  next	  went	  to	  Toronto	  where	  he	  
arranged	  to	  meet	  the	  Director	  of	  
Connaught,	  Dr.	  J.K.W.	  Ferguson	  	  
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•  Fenje	  had	  heard	  the	  Connaught	  name	  but	  did	  not	  
know	  very	  much	  about	  the	  Labs	  	  

•  Immediately	  impressed	  with	  Fenje’s	  resume,	  and	  
his	  language	  dexterity,	  and	  in	  need	  of	  someone	  
experienced	  with	  rabies	  vaccine	  to	  help	  stem	  an	  
outbreak	  of	  the	  disease	  among	  dogs	  that	  was	  
spreading	  south,	  Ferguson	  hired	  Fenje	  on	  the	  spot	  	  

•  While	  he	  would	  maintain	  this	  interest	  in	  rabies	  
vaccines,	  the	  development	  of	  new	  smallpox	  
vaccines	  increasingly	  consumed	  his	  Gme	  

•  Fenje	  was	  immediately	  overwhelmed	  by	  the	  kindness	  of	  his	  
colleagues	  and	  their	  readiness	  to	  help,	  and	  similarly	  
overwhelmed	  by	  the	  availability	  of	  money	  for	  equipment,	  
which	  was	  something	  quite	  new	  to	  him	  	  
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•  Jan	  1962	  –	  With	  Fenje	  taking	  the	  lead	  with	  
smallpox	  vaccines	  at	  Connaught	  aher	  
Amies	  leh,	  there	  was	  a	  renewed	  effort	  to	  
improve	  the	  liquid	  vaccine	  and	  especially	  
to	  step	  up	  development	  of	  a	  dried	  vaccine	  
to	  meet	  growing	  export	  demands	  

•  Vaccine	  shortages,	  pressure	  from	  the	  WHO	  
to	  establish	  vaccine	  standards	  aher	  
Russian	  vaccine	  was	  found	  to	  be	  
contaminated,	  and	  new	  outbreaks	  in	  the	  
developing	  world,	  brought	  renewed	  
urgency	  to	  Connaught’s	  efforts	  

•  The	  U.K.	  and	  German	  outbreaks,	  plus	  others	  in	  
Sweden	  and	  Poland,	  sparked	  by	  infected	  travelers	  
from	  endemic	  countries,	  capped	  by	  the	  Jimmie	  Orr	  
case	  in	  Toronto,	  further	  intensified	  Fenje’s	  efforts	  	  
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•  Dec	  1962	  –	  Fenje’s	  relaGonship	  with	  his	  
internaGonal	  colleagues	  and	  his	  reputaGon	  
among	  them	  was	  elevated	  by	  his	  presence	  
at	  an	  InternaGonal	  Smallpox	  Vaccine	  
Symposium	  in	  Lyon,	  France	  

•  However,	  Fenje	  had	  not	  yet	  been	  granted	  
Canadian	  ciGzenship	  and	  he	  was	  nervous	  
about	  traveling	  to	  Europe	  for	  fear	  of	  
a2racGng	  a2enGon	  in	  Yugoslavia	  

•  He	  did	  not	  yet	  feel	  parGcularly	  confident	  in	  his	  posiGon	  as	  a	  
smallpox	  vaccine	  expert.	  “It	  seems	  the	  best	  people	  in	  the	  field	  
of	  smallpox	  control	  will	  be	  present	  (with	  my	  excepGon).”	  

•  Nevertheless,	  his	  paper,	  “Stability	  of	  Dried	  Smallpox	  Vaccine	  at	  
Various	  Temperatures,”	  was	  well	  received	  
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•  1963	  –	  Aher	  year	  focused	  almost	  totally	  on	  
dried	  smallpox	  vaccine	  development,	  Fenje	  
recommended	  rouGne	  producGon	  could	  begin	  	  

•  Considerable	  progress	  had	  been	  made	  
internaGonally	  in	  dried	  vaccine	  producGon	  
over	  the	  previous	  decade	  	  

•  However	  it	  was	  clear	  that	  there	  were	  wide	  
variaGons	  in	  the	  quality	  of	  dried	  vaccines,	  in	  
the	  levels	  of	  bacterial	  contaminaGon,	  and	  in	  
how	  much,	  or	  how	  li2le,	  producers	  did	  about	  it	  	  	  

•  Connaught	  was	  clearly	  commi2ed	  to	  being	  in	  the	  forefront	  of	  development	  work	  
leading	  to	  the	  best	  available	  dried	  smallpox	  vaccine	  	  

•  And	  the	  WHO	  was	  planning	  an	  expanded	  world-‐wide	  smallpox	  eradicaGon	  effort,	  
for	  which	  it	  would	  need	  vaccine	  
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•  1963-‐64	  –	  The	  pace	  of	  smallpox	  vaccine	  
work	  increased	  at	  Connaught,	  prompted	  by	  
encouraging	  trials	  of	  freeze-‐dried	  vaccines,	  
both	  for	  regular	  administraGon	  and	  for	  
injecGon	  using	  the	  new	  Jet	  Injector,	  
originally	  designed	  in	  the	  1950s	  by	  the	  U.S.	  
military	  to	  facilitate	  mass	  vaccinaGons	  	  

•  The	  Canadian	  military	  was	  interested	  in	  the	  
Jet	  Injector	  and	  in	  early	  1965	  conducted	  a	  
series	  of	  trials	  among	  army	  inductees	  

•  Fenje,	  meanwhile,	  struggled	  with	  limited	  
faciliGes	  and	  staff;	  he	  had	  only	  two	  
technicians	  available	  for	  smallpox	  vaccine	  
producGon	  work,	  and	  in	  an	  emergency,	  
perhaps	  three	  
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•  June	  1965	  –	  Connaught’s	  smallpox	  vaccine	  
situaGon	  changed	  when	  Assistant	  Director,	  Dr.	  
Robert	  J.	  Wilson	  (right),	  received	  a	  phone	  call	  
from	  Dr.	  Donald	  Henderson,	  of	  the	  U.S.	  
Centers	  for	  Disease	  Control,	  with	  some	  news	  

•  U.S.	  President	  Lyndon	  Johnson	  had	  pledged	  
considerable	  financial	  support	  to	  the	  
smallpox	  eradicaGon	  program	  

•  Echoing	  an	  earlier	  pledge	  of	  President	  
Kennedy’s,	  “if	  one	  could	  land	  a	  man	  on	  the	  
moon	  in	  10	  years,	  surely	  one	  could	  eradicate	  
smallpox	  from	  the	  earth	  in	  10	  years”	  	  

•  Henderson,	  who	  had	  only	  seen	  13	  cases	  of	  smallpox	  before,	  including	  1	  in	  Toronto	  in	  
1962,	  was	  “abruptly”	  dispatched	  to	  Geneva	  to	  assume	  the	  posiGon	  of	  global	  director	  
for	  smallpox	  eradicaGon	  
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•  Donald	  Henderson	  was	  born	  in	  Ohio	  in	  1928	  to	  
Canadian	  parents;	  his	  mother	  worked	  as	  a	  nurse	  in	  
Windsor	  during	  the	  intense	  smallpox	  epidemic	  in	  
1924	  

•  Henderson	  was	  quite	  familiar	  with	  Connaught,	  
especially	  its	  Salk	  and	  Sabin	  polio	  vaccine	  work,	  and	  
would	  work	  closely	  with	  Wilson	  and	  Fenje	  	  

•  He	  later	  recalled	  when	  Fenje	  reGred	  in	  1979,	  “I	  
appreciate	  only	  too	  well	  how	  many	  of	  the	  concepts	  
in	  the	  execuGon	  of	  the	  smallpox	  program	  saw	  the	  
first	  light	  of	  day	  over	  a	  glass	  of	  beer	  with	  Bob	  
[Wilson]	  and	  Paul	  [Fenje]	  	  

•  “What	  I	  don’t	  recall	  is	  whether	  the	  ideas	  stemmed	  
from	  Wilson	  or	  Fenje,	  so	  perhaps	  they	  are	  be2er	  
a2ributed	  to	  Wilje	  (or	  should	  it	  be	  Fenson?)”	  	  
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•  Robert	  James	  Wilson	  was	  born	  in	  
Edmonton	  in	  1915	  (the	  same	  year	  as	  Fenje)	  	  

•  1937	  -‐	  Aher	  earning	  an	  M.A.	  in	  Bacteriology	  
and	  Chemistry	  from	  the	  University	  of	  BriGsh	  
Columbia,	  Wilson	  moved	  to	  the	  University	  
of	  Toronto	  for	  his	  M.D.	  in	  1942	  and	  a	  D.P.H.	  
from	  the	  School	  of	  Hygiene	  in	  1946	  	  

•  1946	  –	  He	  was	  appointed	  to	  Connaught	  
Laboratories	  and,	  among	  other	  research	  
interests,	  including	  pertussis	  vaccine	  work,	  
focused	  on	  the	  development	  and	  
producGon	  of	  combined	  vaccines	  such	  as	  
DPT	  and	  then	  DPT-‐Polio,	  which,	  as	  noted	  in	  
the	  last	  class,	  was	  introduced	  in	  1959	  	  
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•  Wilson	  suggested	  Connaught	  assume	  a	  
regional	  responsibility	  for	  the	  smallpox	  
eradicaGon	  effort,	  focused	  on	  LaGn	  
America,	  especially	  Brazil,	  where	  
smallpox	  remained	  problemaGc,	  
providing	  special	  training	  of	  local	  
vaccine	  producGon	  staff	  	  

•  Such	  training	  would	  be	  done	  in	  
Toronto,	  with	  follow-‐up	  visits	  to	  local	  
producGon	  labs,	  with	  Connaught	  
scienGsts,	  parGcularly	  Fenje	  and	  
Wilson,	  providing	  consultaGon	  services	  
to	  overcome	  producGon	  problems	  and	  
test	  batches	  	  

•  As	  Henderson	  noted,	  “In	  other	  words,	  
a	  full	  service	  vaccine	  producGon	  back-‐
up	  for	  the	  Americas”	  	  
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•  Connaught	  would	  also	  serve	  as	  
one	  of	  two	  InternaGonal	  
Smallpox	  Vaccine	  Reference	  
Centres	  for	  the	  eradicaGon	  
effort;	  it	  focused	  on	  the	  Western	  
hemisphere,	  while	  another	  lab	  
in	  the	  Netherlands	  focused	  on	  
the	  Eastern	  hemisphere	  

•  Two	  buildings	  at	  Connaught’s	  
Dufferin	  Division,	  including	  a	  
specially	  designed	  new	  one	  
(Building	  79)	  completed	  in	  early	  
1966,	  focused	  the	  Lab’s	  smallpox	  
vaccine	  producGon	  and	  its	  
internaGonal	  lab	  work	  
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•  Jan	  31,	  1967	  –	  With	  formal	  agreements	  
signed	  launching	  Connaught’s	  
parGcipaGon	  in	  the	  eradicaGon	  effort	  in	  
LaGn	  America,	  Wilson	  expressed	  to	  
Henderson	  “some	  misgivings	  as	  to	  how	  
effecGve	  our	  assistance	  will	  be	  in	  that	  
part	  of	  the	  world,	  but	  it	  won’t	  be	  for	  
want	  of	  trying	  on	  our	  part.”	  	  

•  Henderson	  seemed	  more	  confident.	  
“There	  is	  no	  doubt	  that	  you	  have	  a	  bit	  of	  
a	  job	  ahead.	  I	  can’t	  tell	  you	  how	  pleased	  I	  
am	  however,	  to	  know	  that	  it	  is	  in	  your	  
hands.	  The	  greatest	  failures	  to	  date	  that	  
we	  have	  had	  with	  respect	  to	  eradicaGon	  
programmes	  have	  rested	  principally	  upon	  
use	  of	  impotent	  vaccines.	  This	  is	  a	  real	  
tragedy”	  	  
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•  1967	  -‐	  The	  most	  intensive	  year	  of	  
Connaught’s	  involvement	  with	  the	  
eradicaGon	  effort	  was	  the	  first,	  during	  
which	  Wilson	  and	  Fenje	  visited	  15	  labs	  in	  
12	  countries	  across	  LaGn	  America	  

•  Their	  primary	  focus	  was	  Brazil,	  where	  
almost	  all	  smallpox	  cases	  in	  the	  Region	  
occurred,	  and	  on	  the	  InsGtuto	  Oswaldo	  
Cruz,	  a	  major	  vaccine	  producer,	  but	  the	  
quality	  of	  its	  vaccine	  was	  problemaGc	  	  

•  Its	  Director	  visited	  Connaught	  to	  study	  
producGon	  and	  tesGng	  methods	  with	  Fenje	  
in	  order	  to	  meet	  WHO	  standards	  

•  Such	  methods	  and	  standards,	  based	  largely	  on	  Connaught’s	  experience	  and	  iniGaGve	  of	  
Wilson	  and	  Fenje,	  were	  codified	  in	  the	  WHO’s	  Methodology	  of	  Freeze-‐dried	  Smallpox	  
Vaccine	  ProducHon	  	  

Ru;y,	  C.J	  -‐	  “Making	  a	  Difference:	  Milestones	  in	  Public	  Health	  &	  Biotechnology	  –	  Canadian	  ConnecHons”	  –	  Lecture	  #7	  –	  Smallpox:	  EradicaHng	  The	  Speckled	  Monster	  (1960s-‐70s)	  	  
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•  Sept	  1968	  –	  Aher	  another	  trip	  to	  
South	  America,	  Wilson	  reported	  
to	  Henderson,	  “The	  WHO	  
‘Methodology’	  was	  received	  with	  
great	  enthusiasm	  and	  everyone	  
agreed	  that	  it	  was	  a	  most	  useful	  
document	  even	  though	  they	  do	  
not	  all	  follow	  the	  precise	  
procedures”	  	  

•  By	  this	  Gme,	  five	  labs	  in	  South	  
America	  were	  meeGng,	  or	  almost	  
meeGng,	  the	  standards	  of	  
adequate	  potency,	  stability	  and	  
bacteriological	  sterility	  	  

•  Wilson	  told	  Henderson,	  “I	  am	  most	  graGfied	  to	  see	  such	  progress	  in	  about	  one	  year	  
and	  the	  enthusiasm	  these	  people	  have	  a2acked	  the	  problem	  [with]	  in	  spite	  of	  
economic,	  poliGcal	  and	  administraGve	  chaos”	  
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EradicaHon	  (WHO,	  1988)	  
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•  Ironically,	  due	  to	  administraGve	  and	  
poliGcal	  complicaGons,	  the	  Canadian	  
government	  was	  unable	  to	  donate	  
Connaught’s	  vaccine	  to	  the	  WHO	  for	  the	  
eradicaGon	  effort	  

•  May	  1970	  -‐	  However,	  some	  unexpected	  
press	  a2enGon	  featuring	  “an	  eloquent	  
presentaGon”	  by	  Henderson	  on	  television	  
about	  the	  need	  for	  smallpox	  eradicaGon	  
and	  for	  vaccine,	  finally	  prompted	  the	  
Canadian	  government	  to	  commit	  $140,000	  
for	  a	  donaGon	  of	  some	  7	  million	  doses	  of	  
Connaught’s	  vaccine	  to	  the	  WHO	  	  

•  By	  the	  Gme	  this	  donaGon	  was	  completed,	  
Connaught’s	  work	  in	  South	  America	  had	  
wound	  down,	  with	  Brazil’s	  last	  smallpox	  
case	  occurring	  in	  1971	  
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•  The	  main	  focus	  of	  the	  eradicaGon	  
effort	  then	  shihed	  to	  Africa	  
(parGcularly	  east	  Africa)	  and	  Asia.	  	  

•  The	  Canadian	  government’s	  
donaGon	  was	  given	  over	  five	  
years,	  totaling	  35,000,000	  doses	  
between	  1970	  and	  1974,	  much	  of	  
it	  directed	  to	  African	  countries,	  
although	  during	  1972-‐74	  it	  was	  
used	  in	  24	  countries,	  including	  
Bangladesh,	  India,	  Iran	  and	  
Pakistan	  

•  For	  Fenje,	  it	  was	  a	  major	  
challenge	  keeping	  up	  with	  the	  
WHO’s	  demand	  for	  vaccine	  	  
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•  Feb	  1971	  –	  Henderson	  had	  been	  desperate	  
for	  vaccine,	  as	  he	  stressed	  to	  Wilson,	  “we	  
are	  in	  need	  of	  vaccine	  in	  fairly	  large	  supply	  
and	  on	  a	  conGnuing	  basis	  parGcularly	  for	  
the	  programme	  in	  the	  Congo	  	  

•  “VaccinaGng	  as	  if	  it	  was	  going	  out	  of	  style,	  
consuming	  vaccine	  at	  a	  prodigious	  rate	  -‐-‐	  
faster	  by	  far	  than	  we	  had	  anGcipated	  
earlier”	  	  

•  Henderson	  preferred	  Connaught’s	  vaccine,	  
“as	  it	  makes	  it	  most	  difficult	  for	  the	  field	  
units	  to	  change	  from	  one	  type	  of	  vaccine	  
to	  another	  -‐-‐	  more	  specifically	  from	  the	  
very	  pracGcal	  Canadian	  package	  to	  others	  
which	  are	  far	  more	  cumbersome”	  	  
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•  Fenje	  then	  happily	  told	  
Henderson,	  “I	  have	  just	  completed	  
the	  producGon	  of	  your	  order.	  I	  
guess	  that	  you	  will	  shortly	  have	  on	  
hand	  about	  10	  million	  doses	  of	  
the	  best	  dried	  smallpox	  vaccine	  
ever	  made	  in	  our	  galaxy”	  	  

•  Henderson	  replied,	  “indeed	  
delighted	  to	  have	  the	  ‘best	  dried	  
smallpox	  vaccine	  ever	  made	  in	  our	  
galaxy’	  and	  with	  a	  conGnuing	  flow	  
of	  this	  vaccine,	  I	  would	  hope	  that	  
we	  would	  be	  ba2ling	  the	  problem	  
of	  smallpox	  in	  Sudan	  and	  Ethiopia	  
by	  the	  end	  of	  this	  year”	  
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•  Fenje	  was	  quite	  serious	  in	  his	  claim	  
of	  galacGc	  supremacy	  of	  his	  dried	  
smallpox	  vaccine	  	  

•  His	  ability	  to	  consistently	  prepare	  a	  
sterile	  dried	  vaccine	  impressed	  the	  
Canadian	  and	  U.S.	  regulators,	  and	  
the	  WHO	  

	  
•  By	  Jan	  1970,	  Fenje	  was	  developing	  a	  

new	  purified	  liquid	  vaccine.	  
“Physicians	  will	  conGnue	  to	  require	  
the	  single	  dose	  glycerinated	  
preparaGon,”	  Wilson	  noted	  to	  
Henderson,	  “so	  we	  decided	  to	  clean	  
it	  up	  and	  improve	  it”	  
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•  The	  U.S.	  NaGonal	  InsGtutes	  of	  Health	  were	  
“fascinated	  that	  we	  can	  produce	  a	  sterile	  
glycerinated	  product	  on	  a	  regular	  basis”	  
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•  April-‐June	  1972	  –	  Demands	  on	  
Connaught’s	  vaccine	  producGon	  
intensified	  when	  Bangladesh	  was	  
hit	  by	  the	  “high	  emergency”	  of	  a	  
major	  smallpox	  epidemic	  that	  was	  
spread	  into	  the	  country	  by	  Hindu	  
refugees	  

•  As	  of	  mid-‐May	  there	  were	  more	  
that	  2,500	  cases	  and	  700	  deaths	  

•  Connaught	  responded	  with	  a	  
commitment	  of	  5	  million	  doses	  of	  
vaccine	  

•  As	  Fenje	  said	  to	  Wilson,	  “D.A.	  [Henderson]	  is	  urging	  us	  to	  
cut	  down	  the	  Gme	  for	  our	  tesGng	  to	  the	  minimum	  and	  to	  
shorten	  as	  much	  as	  possible	  the	  administraGve	  process	  
regarding	  vaccine	  delivery.”	  	  
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•  March-‐April	  1972	  –	  With	  global	  smallpox	  incidence	  
sharply	  dropping,	  despite	  the	  emergency	  in	  
Bangladesh,	  and	  discussions	  about	  stopping	  
smallpox	  immunizaGon	  in	  North	  America,	  there	  was	  
another	  imported	  outbreak	  in	  Europe	  

•  It	  spread	  in	  Fenje’s	  naGve	  Yugoslavia	  when	  a	  pilgrim	  
returned	  from	  Mecca	  and	  brought	  smallpox	  with	  
him,	  causing	  170	  cases	  and	  40	  deaths	  	  

•  There	  were	  many	  hemorrhagic	  cases,	  reminding	  
Wilson	  and	  Henderson	  of	  the	  severe	  1924	  Windsor	  
outbreak,	  discussed	  in	  an	  earlier	  class	  

•  The	  Yugoslavia	  outbreak	  underscored	  the	  
conGnuing	  danger	  of	  smallpox,	  raising	  concerns	  
about	  how	  well	  prepared	  Canada	  was	  against	  the	  
potenGal	  threat	  of	  immigrants	  from	  countries	  
where	  smallpox	  had	  been	  reported	  	  
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•  By	  the	  early	  1970s,	  Wilson	  and	  Henderson	  
hoped	  that	  the	  momentum	  gained	  during	  
the	  smallpox	  campaign	  could	  be	  directed	  
towards	  the	  control	  of	  other	  diseases	  in	  
the	  developing	  world	  where	  vaccines	  were	  
less	  accessible,	  ie.	  diphtheria,	  pertussis,	  
tetanus,	  polio,	  typhoid	  and	  BCG	  vaccines	  

	  
•  A	  local	  supply	  of	  high	  quality	  vaccine	  was	  

criGcal,	  but	  producing	  these	  types	  of	  
vaccines	  was	  more	  complex	  than	  smallpox	  
vaccine	  	  

•  Wilson’s	  idea	  was	  for	  Connaught	  to	  
produce	  each	  vaccine	  in	  bulk	  and	  then	  ship	  
them	  to	  various	  countries,	  where	  they	  
could	  be	  processed	  locally	  and	  distributed	  
at	  minimal	  cost	  	  

World	  Health,	  Oct	  1972	  
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•  While	  Henderson	  was	  excited	  by	  the	  
idea,	  there	  was	  insufficient	  financial	  or	  
poliGcal	  support	  in	  Canada	  and	  the	  WHO	  
to	  proceed	  at	  the	  Gme	  

•  Henderson	  felt	  that	  it	  was	  “all	  very	  tragic	  
as	  there	  could	  be	  no	  more	  opportune	  
moment	  to	  launch	  the	  immunizaGon	  
scheme”	  

•  Within	  the	  next	  two	  years,	  however,	  
progress	  was	  made,	  including	  by	  UNICEF	  
and	  Connaught,	  that	  evolved	  into	  the	  
WHO’s	  Expanded	  Program	  on	  
ImmunizaGon	  (EPI),	  launched	  in	  1974	  



Smallpox’s	  Last	  Stand:	  
1977,	  Somalia	  

37	  

•  1977	  –	  Henderson	  had	  hoped	  that	  
smallpox’s	  spread	  would	  be	  halted	  
by	  the	  end	  of	  1976,	  thus	  meeGng	  
the	  original	  10-‐year	  goal	  of	  the	  
WHO’s	  eradicaGon	  iniGaGve	  

•  March-‐May	  1977	  -‐	  However,	  an	  “explosive	  
epidemic”	  began	  in	  Somalia	  with	  280	  cases	  
reported	  by	  early	  May	  in	  100	  separate	  outbreaks,	  
in	  the	  main	  city,	  among	  desert	  nomads,	  and	  along	  
the	  border,	  threatening	  to	  spread	  into	  Ethiopia,	  
where	  containment	  abiliGes	  were	  weaker	  

•  Early	  Oct	  1977	  –	  Aher	  3,306	  cases	  and	  an	  appeal	  
for	  more	  funding	  and	  more	  vaccine,	  the	  Somalia	  
outbreak	  was	  confined	  to	  10	  localiGes	  in	  the	  
south,	  a	  $32	  reward	  offered	  for	  reporGng	  the	  
disease	  helping	  target	  vaccinaGon	  efforts	  	  
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•  Oct	  26,	  1977	  –	  The	  last	  
naturally	  occurring	  smallpox	  
case	  in	  the	  world	  was	  officially	  
diagnosed	  in	  Ali	  Maow	  Maalin,	  
a	  Somali	  hospital	  cook	  in	  the	  
port	  town	  of	  Merca,	  who,	  
ironically,	  had	  volunteered	  as	  a	  
vaccinator	  for	  the	  eradicaGon	  
team	  

•  However,	  he	  hadn’t	  been	  
vaccinated;	  he	  later	  said	  “I	  was	  
scared	  of	  being	  vaccinated	  
then.	  It	  looked	  like	  the	  shot	  
hurt”	  
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•  Ali’s	  case	  proved	  to	  be	  mild,	  and	  like	  
Jimmie	  Orr’s	  case,	  and	  an	  intensive	  
contact	  tracing	  effort,	  Ali	  didn’t	  infect	  
others,	  and	  no	  further	  cases	  occurred	  
since	  

	  
•  Ali	  would	  later	  volunteer	  with	  the	  WHO’s	  

polio	  eradicaGon	  iniGaGve;	  “Somalia	  was	  
the	  last	  country	  with	  smallpox.	  I	  wanted	  
to	  help	  ensure	  that	  we	  would	  not	  be	  the	  
last	  place	  with	  polio	  too	  

•  Oct	  26,	  1979	  –	  Two	  years	  aher	  Ali’s	  case,	  
Africa	  was	  officially	  declared	  free	  of	  smallpox	  
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•  While	  the	  last	  smallpox	  case	  in	  Somalia	  marked	  the	  end	  
of	  the	  natural	  disease,	  the	  smallpox	  threat	  was	  not	  yet	  
fully	  vanquished	  

•  Aug	  1978	  –	  At	  Birmingham	  University	  Medical	  School	  in	  
England,	  a	  medical	  photographer	  was	  infected	  by	  the	  
smallpox	  virus,	  which	  had	  escaped	  from	  a	  nearby	  
laboratory	  and	  circulated	  through	  an	  air	  vent	  

•  The	  photographer	  was	  immediately	  placed	  in	  hospital	  
and	  200	  of	  her	  contacts	  were	  put	  into	  isolaGon	  
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vicGm,	  but	  the	  incident	  and	  its	  Gming,	  so	  
soon	  aher	  smallpox	  seemed	  to	  be	  
eradicated,	  raised	  several	  alarms,	  
parGcularly	  about	  the	  storage	  of	  smallpox	  
virus	  in	  laboratories	  around	  the	  world	  
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•  Dec	  9,	  1979	  –	  With	  confirmaGon	  that	  there	  
had	  been	  no	  naturally	  occurring	  smallpox	  
cases	  anywhere	  on	  the	  planet	  since	  Oct	  
1977,	  smallpox	  was	  officially	  declared	  
eradicated	  

•  May	  8,	  1980	  –	  The	  World	  Health	  Assembly	  
of	  the	  United	  NaGons	  made	  it	  official,	  
smallpox	  was	  dead,	  solemnly	  declaring,	  

•  “that	  the	  world	  and	  its	  peoples	  have	  won	  
freedom	  from	  smallpox,	  which	  was	  a	  most	  
devastaGng	  disease	  sweeping	  in	  epidemic	  
form	  through	  many	  countries	  since	  earliest	  
Gme,	  leaving	  death,	  blindness	  and	  
disfigurement	  in	  its	  wake	  and	  which	  only	  a	  
decade	  ago	  was	  rampant	  in	  Africa,	  Asia	  and	  
South	  America”	  
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•  Sept	  1,	  1979	  -‐	  The	  Gming	  of	  
the	  declaraGon	  of	  global	  
smallpox	  eradicaGon	  
coincided	  with	  Fenje’s	  
reGrement,	  prompGng	  
reflecGon	  by	  his	  colleagues	  
on	  his	  contribuGons	  to	  this	  
unprecedented	  effort	  in	  
medical	  history	  

•  Henderson’s	  successor	  at	  the	  WHO,	  Dr	  Isao	  
Arita,	  said	  of	  Fenje,	  

•  “At	  the	  beginning	  of	  the	  programme	  in	  1967,	  the	  
quality	  of	  many	  vaccines	  was	  not	  good.	  In	  three	  
years,	  the	  quality	  had	  been	  rapidly	  improved…	  
The	  supply	  of	  quality	  vaccine	  has,	  in	  fact,	  been	  
one	  of	  the	  major	  elements	  which	  led	  to	  the	  
successful	  eradicaGon	  of	  the	  disease.	  	  

•  Moreover,	  Henderson	  felt	  that,	  
“Directly	  and	  indirectly,	  the	  
ammuniGon	  for	  the	  campaign	  
bore	  the	  indelible	  stamp	  –	  
‘made	  in	  Canada’.	  To	  a	  once-‐
Canadian,	  it	  was	  always	  a	  
personal	  source	  of	  pride”	  	  
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•  Feb	  29,	  1980	  – Shortly	  aher	  
Fenje,	  Dr.	  Robert	  J.	  Wilson	  
formally	  reGred	  from	  Connaught	  
Labs	  aher	  serving	  as	  its	  Director	  
(1972),	  ScienGfic	  Director	  
(1972-‐78),	  and	  Honorary	  
Chairman	  and	  Special	  Consultant	  
(1978-‐80)	  	  

•  During	  his	  reGrement,	  Dr.	  Wilson	  
became	  Connaught's	  historian,	  
and	  is	  largely	  responsible	  for	  
organizing	  Connaught's	  archives,	  
including	  his	  personal	  smallpox	  
vaccine	  and	  eradicaGon	  papers,	  
upon	  which	  much	  of	  this	  
presentaGon	  is	  based	  
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•  March	  1980	  -‐	  Connaught	  began	  the	  
process	  of	  shujng	  down	  its	  smallpox	  
vaccine	  producGon	  facility,	  
compleGng	  the	  last	  lots	  for	  a	  new	  
Canadian	  stockpile;	  the	  stockpile	  the	  
WHO	  had	  proposed	  was	  abandoned	  
due	  to	  lack	  of	  Canadian	  government	  
sponsorship	  	  	  

•  April	  1980	  -‐	  15	  Vaccinia	  pulps	  thus	  remained	  in	  deep	  
freeze	  storage,	  along	  with	  other	  materials,	  such	  as	  seed	  
virus	  and	  samples	  

•  July	  1980	  -‐	  	  The	  shut	  down	  included	  plans	  for	  the	  
incineraGon	  of	  the	  remaining	  pulps	  and	  materials;	  its	  was	  
assumed	  any	  future	  vaccine	  would	  be	  made	  by	  using	  cell	  
culture	  adapted	  seed	  virus	  	  
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•  Sept	  1980	  –	  However,	  Connaught’s	  Medical	  
Director,	  Dr.	  E.W.	  Pearson,	  strongly	  
recommended	  that	  the	  Vaccinia	  pulps	  be	  
kept	  	  

•  As	  he	  stressed,	  “It	  surely	  will	  not	  be	  a	  great	  
problem	  to	  keep	  the	  seed	  virus	  and	  pulps	  for	  
some	  Gme	  to	  come	  and	  at	  least	  in	  this	  way	  
we	  might	  have	  something	  to	  fall	  back	  on	  so	  
as	  to	  be	  able	  to	  prepare	  our	  licensed	  
product”	  	  

•  These	  Vaccinia	  pulps	  were	  indeed	  saved	  and	  kept	  in	  the	  deep	  freeze,	  undisturbed,	  for	  
the	  next	  21	  years	  

	  	  
•  The	  terrorist	  a2acks	  of	  ‘9/11’	  prompted	  their	  retrieval,	  tesGng	  and	  careful	  processing	  

to	  expedite	  the	  preparaGon	  of	  a	  new	  Canadian	  smallpox	  vaccine	  stockpile	  	  

•  But	  the	  telling	  of	  that	  story	  will	  have	  to	  wait	  for	  a	  future	  class…	  	  
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