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Smallpox Vaccination Strategy:
! Lessons from History

D. A. Henderson, MD, MPH
Latta Lecture
Omaha, Nebraska
27 February 2003
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| Smallpox vaccine--landmarks
| —

w 1798 -Cowpox, the first vaccine

w Late 1800s to 1980 — Usually grown on
calves, sheep, water buffalo
« Two principal strains
« New York City Board of Health
» Lister Institute strain
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Plagon & D01~

2 e
Lf‘éba‘r\.

025 year

6T b K/e/(owséip/mf\\f(«fg/"-

e
“On May 8, 1980, WHO annou nced that smallpox had

been eradicated from the planet... Soon after the
WHO announcement, smallpox was inclsded in a list
of viral and bacterial weapons tar geted for
improvement in the 1981-85 Five-Year Plan....
Where cther governments saw a medical victory, the
Ksemlin perceived a military cppor tunity..the Soviet
military command issued an order to maintain an
annual stockpite of 20 tons.”
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Cowpox on the hand of Sarah Nelmes

Vaccine coilection from
cows seeded with vaccinia
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| Smallpox Vaccines —
] International Standards

[

1959 1965

Titer — pfu/mi 5x107 1x108

Bacterial count/ym! <500
Scarifier developed by Wyeth Laboratories (non-pathogens)

Seed lot system
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Vaccine Titer and Vaccine Production
| Primary Takes | Laboratories - 1968
. o j o= - __Strains of Vaccinia*
- o No.  lister = NYCBOH  Other
3 by Americas 9 2 5 2
F:j / Europe 27 8 0 19
5‘“ i Africa 9 3 0 6
&yl , / Asia/Oeeania 19 7 0 12
j: / 64 20%* S 39
- *For production — all gravir on calves, Sheep, or wates buflaio
P SRS S —— 218y 1971 the murber was 39

ifurcated Needle
_.E Dose. Volume — 15 vs. 3

Bifurcated Needles
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_ U.S. Smallpox Vaccines

[

No. of doses
« Wyeth DryVax 15 million
« Manufactured 1578-9
« Aventis Pasteur 85 million
« Manufactured ca. 1958
= Acambis /Baxter 209 million

» Manufactured 2002

| Wyeth DryVax
L

|

15 million

« NYCBH strain, caif skin, lyophilized
= Licensed product
« Efficacy (take rate) in unvaccinated adults*

« Undilubed  97% (103/106)
. 155 99% (232/234)
« 1:10 97% (335/340)

» Stability after rehydration 30 days at 2-8°C
*NEIM 346: 1265-1274, 2002
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_ Aventis Pasteur -"Wetvax' 85 million

s NYCBH, calf skin(Wet frozea, glycerol

« Emergency use only -- IND status

= 100 dose vials: can be diluted 5:1

209 million

‘ ACAM 1000/2000

s Acambis and Acambis/Baxter

s NYCBH strain -- Gro@
» Lyophilized, 100 dose vialS

« In Phase 11 trials

s Licensure — early 2004
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Intravencus

J Vaccine Immune Globulin --1VIG
i p

» Cangene, a Canadian manufacturer
» Plasma from paid revaccinated donors

a Sufficient now to treat serious reactions
among 40 million vaccinees

s By June, suffident to deal with 300
million vaccinees
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MVA — A Next Generation
=|. Vaccine?

« Non-replicating attenuated vaccinia
strain (Modified Vaccinia Ankara)

« Vaccination by IM —either 2 doses or 1
dose followed by Dryvax

« Contract awarded for development and
initial manufacturing of MVA

w Initial phase I trials have begun




Lc16m8 — A Next Generation
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s A temperature-sensitive clone of the Lister
strain developed in Japan in the 1970s

« Trials to begin soon in US and Japan

« Grown in primary rabbit kidney

« Tested in 50,000 Japanese children — less
skin reaction and fewer Systemic symptoms;
apparently similar serological responses to
Lister strain
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Options for Vaccination
I_. Before an Event

P

s Vaccinate no one

= Vaccinate those at highest risk, candidates:
= Mealthcare workers
« First responders
= Postal warkers ..
+ OtheF essential persomel’\

« Vaccina esiring to be vaccinated
s+ Recommend vaccination
- Recommend against vaccination

= Make vaccination compulsory

Smallpox Vaccine
l, Expected Adverse Events

F 5

» Life-threatening complications No/million
_Post-vaceination encephalitis 2-3
/-‘%ﬁm vaccinia 1-2
. » Eczema vaccinatum 10-15

= Less serious
=« Rash, fever,accidental inoc lation

= 1 100 miltion vaccinased -- 100-400 deaths and some
1500 s0 2000 serious complications pethaps requiring
hospitalization.
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| Vaccination Adverse Events

Accidental Inoculation g

Progressive Vaccinia
% 4 ""14

Eczema
Vaccinat m %3¢
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_ Vaccinia Complication
//
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| A Balance of Risks
e

» What is the likelihood that smallpox will
be used as a weapon? 9 | LA

» What will the frequency of adverse
reactions be and how will the public
deal with this?
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Options for Vaccination
Before an Event

accinate no one

« Vaccinate those at highest risk, candidases:
s Healthcare workers
« First responders
» Postal workers
« Other essential persomel
= Vaccinate anyone desiring %o be vaccinated
« Recommend vaccination
« Recommend against vaecination
Make vaccination compulsory
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Epidemiology of Smallpox

Spread and Virulence

Spread of disease is comparatively slow
=« Secondary household attack rates (approx.), .
Measles 76%
Chickenpox  74%
Smailpox 58%

obe slower community spread of sfnalipox n
either measles or chickenpox, both of which ca
be wansmitted before symptoms appear
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Epidemiology of Smallpox

-+ Transmission Patter_ns in Europe: 1958-1973

= Qutbreaks: 34

= Cases: 573
» Due 10 wansmission in hospital; 277 (48%)
« Due 1 wansmisson in home: 143 (25%)

= Hemontagic and malignant cases- a threat w0 hgspita
» Grodford, UX (1961) Memonrhagic sTalipax,

» Germany (1970) Malpnae smadpox
» Yugaslavia (1972) HemormMagic smallpg
- <
» Decto May 24imporfations average=45.6 a6dona! cases

= Jun 0 Nov_~ 10 impotations  averege=0.5 additionat cases

I Surveillance
@2@ detect cases — ER swff
« Progromal smallpox lness is usually severe
and incapacitating
a Call on 24/7 line to health department
« Contact of other regional facilities

« Emergency transport of specimens to
CDC and LRN network

Containmer_\t

Vaccinate and isolate patient in designated
hospital

= Vaccinate all persons who had been in a room

with the patient since he became febrile

(primary contacts)
= Place primary contacts un with
twice daily temperatures
« If a primacy contact develops fever isolate at home or

irspeoal faclity unbil diagnosis is known

Vaccinate all h
contacts (secondary contacts)

of primary
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.. Other Steps/Principles ], Preparatory steps in progress
=T ) e

* « Make vaccine available on request to = Vaccine— / dlv
those in the general geographic area = Stockpiled--available anywhere|n 12 h ours / hkl & """A‘,‘
« Prompt, current, accurate = Each region planning fot mass vaccinationof ’ 4 f ) o
communication to public population in 5-7 days and to accomodate
g p 500 casuatties in negative pressure rooms u-,/t/
(= Not lly desirable: » Every ER to have negative pressure rooms for at]
’ « Compuilsory vaccination examining all patienss with rash and fever

= Quarantine of city or groups of people » Educational materiat to all health care )
« Closure of airporks, suspension of transport providers and special community education

material in local hands
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