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Edward Jenner 

Sma 11 pox vacci ne--la nd marks 
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·on May 8, 1980, WHO annou need that smallpox had 
been eradicated from the planet .. soon after the 

� 
WHO announcement, smallpox was lnduded in a list l[f' of viral and bacterial weapons tar geted for 
improvement in the 1981-85 Five-Year Plan .... 
Where other governments saw a medical victory, the '

W � Kremlin perceived a military oppor tunlty ... the SOviet N\/ 
military command Issued an order to maintain an u� , 
annual stockpile of 20 tons. H 
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Cowpox on the hand of Sarah Nelmes 

• 1798 -Cowpox, the first vaccine - � 
• Until late 1800s - arm-to-arm spread - � l t �;A .. 
• Late 1800s to 1980 - Usually grown on 

calves, sheep, water buffalo 
• Two principal strains 

• New York City Board of Health 

• Lister Institute strain 
Vaccine collection from 

cows seeded with vaccinia 
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Scarifier developed by Wyeth Laboratories 

Vaccine Titer and 
Primary Takes 
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Bifurcated Needles 

�.1959 

Smallpox Vaccines -

I International Standards 

1959 1965 

Titer - pfu/ml Sxl07 

Bacterial count/ml � 
(non-pathogens) 

Seed lot system 

Vaccine Production 
Laboratories - 1968 

lxlOS 

<500 

Strains of Vaccinia* 
No . Lister f::D:'.�BQH illb.el 

Americas 9 2 5 
Europe 27 8 0 
Africa 9 3 0 
Asia/Oceania 19 7 0 

64 20** 5 
•F0t p<OduetiOn - au grown on caivcs, stleel>. or wale' DutlalO 
• ·sv 1971 tile nurrber was 39 

2 
19 
6 
12 
39 
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I U.S. Smallpox Vaccines 
No. of doses 

• Wyeth DryVax 15 million 
• Manufactured 1978-9 

• Aventis Pasteur 85 million 
• Manufactured ca. 1958 

• Acambis /Baxter 209 million 
• Manufactured 2002 

I Aventis Pasteur -'Wetvax" 85 million 

• NYCBH, calf ski n@roz�, glycerol 

• Emergency use only -- IND status 

• 100 dose vials: can be diluted 5: 1 

Intravenous .I Vaccine Immune Globulin --IVIG 

• Cangene, a Canadian manufacturer 

• Plasma from paid revacclnated donors 

• Sufficient now to treat serious reactions 
among 40 million vaccinees 

• By June, sufficient to deal with 300 
million vaccinees 

Wyeth DryVax 15 million 

• NYCBH stra in, calf skin, lyophilized 

• Licensed product 
- '�, "',.;} • Efficacy (take rate) in unvaccinated adults* 

• Undiluted 97% (103/106) 
• 1: 5 99% (232/234) 
• 1: 10 97% (335/340) 

• Stability after rehydration 30 days at 2-8°C 
*NEJM 346: lmS-1274, 2002 

I ACAM 1000/2000 209 million 

• Acambis and Acambis/Baxter 
�--

• NYCBH strain -- Gro 
• Lyophilized, 100 dose via s 

• In Phase II trials 
• Licensure - early 2004 

MVA - A Next Generation ..J Vaccine? 
• Non-replicating attenuated vaccinia 

strain (Modified Yaccinia Ankara) 
• Vaccination by IM -either 2 doses or 1 

dose followed by Dryvax 

• Contract awarded for development and 
initial manufacturing of MVA 

• Initial phase I trials have begun 
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Lc16m8 - A Next Generation 
J Vaccine? 

• 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 re�onses to 
Lister strain 

Smallpox Vaccine 
J Expected Adverse Events 

.. 

• Less serious 
• Rash, fever,accidental inoculation 

No/million 
2·3 
1-2 

10-15 

If 100 million vaccinated -- 100-400 deaths and some 
1500 to 2000 serious complications perhaps requiring 
hospitalization. 
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Options for Vaccination 
Before an Event 

' 
• Vaccinate no one 
• Vaccinate those at highest risk, candidates: 

• Healthcare workers 

, First responders 

, Postal workers. 

o Ot� I � 
• Vacci�e<fes1 ring to be vaccinated 

• Recommend vaccination 

• Recomme.nd against vaccination 

• Make vaccination compulsory 

Vaccination Adverse Events 

Aocldental Inoculation 

Eczema 
Vaccinatum 

.J A Balance of Risks 
• What is the likelihood that smallpox will 

be used as a weapon? � U i/'Vt..,f- cJ 

• 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, candidates: 
• Healthcare workers 
• First responders 
• Postal workers 
• Other essential persomel 

• Vaccinate anyone desiring to be vaccinated 
• Recommend vaccination 
• Rectimmend against vaccination 

�ake vaccination compulsory 

Epidemiology of Smallpox 
Spread and Virulence 

Spread of disease Is comparatively slow 
• Secondary household at tack rates (approx.) .. 

Measles 76% 
Chickenpox 7�% 
Smallpox 58% 

ote slower community spread of smallpox n 
either measles or chickenpox, both of which ca 
be transmitted before symptoms appear 

Surveillance 

detect cases - ER staff 
• ro romal smallpox illness Is usually severe 

and incapacitating 

• Call on 24/7 line to health department 
• Contact of other regional facilities 

• Emergency transport of specimens to 
CDC and LRN network 

Clinical Course of Small ox 
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Epidemiology of Smallpox 
Transm ission Patterns in Europe: 1958-1973 
• Oultireaks: 34 

• Cases: 573 
• Due to transmisSIOf'l in hOSPital: 277 (48%) 
• Due to transmiSSIOf'l Wl home: HJ (25%) 

• Hemorrragic and malignant cases- a threat to 
• Bradfo«I, U1< (1961) Henlorrtlagic smaBpox 
• Germany (1970) Malignant smallpox 
• Yugoslavia (19n) Hemoollaglc sman 

• Se�-...aQ� 
• Dec to May 4 �lions �·4S.6 acltlilX>nol cases 
• Jun to Nov 10 lrnpoitat>ons �agc;O.S additional cases 

Containment 

• 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 r surveillanc 
twice daily temperatures 
• If a primary contact develops fever Isolate at home or 

inspecial facility urtil diagnosis Is known 

• Vaccinate all household contacts of primary 
contacts (secondary contacts) 
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Other Steps/Principles 

• Make �accine available on request to 
those in the general geographic area 

• Prompt, current, accurate 
communication to public 

1 I 
• Not generally desirable: 

• Compulsory vaccination 

0 
• Quarantine of city or groups of people 

• Closure of airports, suspension of transport 
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Preparatory steps in progress 

• Vaccine-
• Stockpiled ·-available anywhere In 12 hours 

• Each re�lo� planning fdfmass vaccinat on of 
population i

.
n 5� 7 days an o accomo a e 

500 casualties in negative pressure rooms 
• Every. E

.
R to have negative pressure rooms for 

examm
.
mg all patients with rash and fever 

• Educ;at1onal material to all health care 
prov1d

.
ers and special community education 

material In local hands 
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