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Microbiology 
 
Smallpox was a fearful disease that killed up to 40% of those infected and was caused 
by a poxvirus called variola virus. Smallpox was eradicated by vaccination with 
vaccinia virus, a related orthopoxvirus of unknown origin that is distinct from cowpox 
virus, the virus Edward Jenner is thought to have used in 1796. In 1980 the World 
Health Organisation certified smallpox eradication was complete. The last death from 
smallpox was caused by a laboratory escape of variola virus in Birmingham, U.K. in 
1978 and following this the WHO centralised all known stocks of variola virus in 
maximum security laboratories in the Centers for Disease Control, Atlanta, USA and 
in Koltsovo, Novosibirsk, Russia. 
 
In many European countries and USA smallpox vaccination ceased approximately 30 
years ago. Consequently, a large proportion of the population has either never been 
vaccinated or hasn’t been vaccinated for more than 30 years. This has raised worries 
about the susceptibility of the population to variola virus released deliberately, a fear 
heightened by the acts of terrorism in USA in September 2001. To counter this threat, 
several nations (including U.K.) have decided to obtain new stocks of smallpox 
vaccine and to vaccinate limited numbers of personnel. These staff could care for 
smallpox cases, if there were any in the future, without contracting and spreading the 
disease. 
 
The U.K. government’s decision to vaccinate only a limited number of health care 
workers and military personnel rather than the whole population is the correct one. 
The smallpox vaccine carries with it an unacceptably high risk of vaccine-related 
complications (approximately 1 death per million) that are not tolerable in a modern 
day vaccine or in the absence of a smallpox outbreak. However, once this policy has 
been implemented, it will be necessary to maintain vaccination for as long as the 
perceived risk of smallpox endures. This is because vaccination does not provide 
lifelong protection against smallpox. The WHO recommended that people should be 
vaccinated at least every 3 years if they were working in areas where smallpox was 
endemic; moreover, the last smallpox fatality occurred despite the person having been 
vaccinated twice previously. 
 
Despite deciding to vaccinate only a limited number of staff, the government is 
prudent to purchase a new large stock of vaccine and keep this ready for future use in 
case smallpox reappeared and vaccination of larger numbers of people was warranted. 
The announcement that the contract for the new stock of vaccine will be tendered in a 
fully open process is welcome. To be fully open this process should consider tenders 
offering either the Lister or the New York City Board of Health strain of vaccine. 
These strains have a similar safety record, there is overwhelming evidence that both 
are effective, and no strain of variola virus, has been shown to escape immunity 
induced by these vaccines. 
 
The decision to vaccinate key staff offers a valuable research opportunity. Smallpox 
was eradicated without an understanding of the immunological responses to the 



vaccine that were essential for protection against smallpox. But after smallpox was 
eradicated there has been a detailed characterisation of the antigens of vaccinia virus 
and the recognition that many of these are highly conserved in variola virus. 
Furthermore, new smallpox vaccines have been developed that are safer in man but 
not proven to be effective since people given these vaccines were not exposed to 
smallpox. Some of these new vaccines, such as modified vaccinia virus Ankara, have 
been engineered to express antigens from other pathogens, such as HIV, and are being 
used in vaccination trials against these pathogens. This provides the opportunity to 
compare side-by-side the immunological responses in man to conventional and new, 
safer smallpox vaccines using modern technology. If the immunological responses are 
indistinguishable or very similar, there may be a plausible case for using these new 
safer vaccines in man to prevent smallpox. 
 
Lastly, the possible re-emergence of smallpox, the increasing prevalence of drug 
resistant bacteria, and the emergence of new infectious diseases, such as West Nile 
virus in USA, has highlighted the need to train more microbiologists, virologists and 
infectious disease clinicians. Governments and the public need well-trained and 
funded scientists to advise on and deal with these problems. Organisations such as the 
Society for General Microbiology have an important role in highlighting the threat 
from microorganisms, promoting education in the science of microbiology and 
advocating more support for this science. Further information about the Society is 
appended. 
 
Comments prepared by Professor Geoffrey Smith (Faculty of Medicine, Imperial 
College London), Professor John Oxford (Bart’s and the Royal London School of 
Medicine and Dentistry) (virologists) and Dr Geoffrey Schild (formerly Director of 
the National Institute of Biological Standards and Control). 



The Society for General Microbiology 
 

‘to advance the art and science of microbiology’ 
 
The Society for General Microbiology (SGM) was founded in 1944/1945 and is now 
the largest microbiological society in Europe. It has over 5300 individual members of 
whom 75% are resident in the UK. The remainder are located in more than 60 
countries throughout the world. Almost all full members are qualified to doctoral or 
higher level; there are 875 postgraduate student members. Over 350 schools are 
corporate members. 
 
The Society provides a common meeting ground for scientists working in academic 
centres and in a number of fields with applications in microbiology (medicine, 
veterinary medicine, pharmaceuticals, numerous industries, agriculture, food and 
beverages, the environment and education). The majority of Society members are 
employees of universities, research institutes, health services, government agencies 
and small to multinational companies. 
 
The science of microbiology covers a great diversity of life forms: disease-related 
molecular structures such as prions and viruses, bacteria, fungi, protozoa and algae. 
Microbes are of crucial importance in a number of processes affecting all life on 
Earth: the cause and control of disease, fertility of soils and aquatic environments, 
fermentation, biodegradation of waste materials and dead biomass, bioprocessing 
steps in drug and antibiotic production, and molecular biotechno logy. 
 
The Society’s objective is to advance the art and science of microbiology.  It does this 
by: 
 
• Organising regular scientific meetings at centres throughout the UK and abroad, 

where microbiologists meet to hear and discuss the latest research findings. The 
largest meetings last 5-6 days and involve up to 1400 participants. 

 
• Publishing four major international learned journals: Microbiology, Journal of 

General Virology, Journal of Medical Microbiology and International Journal of 
Systematic and Evolutionary Microbiology, as well as the SGM Symposium Series 
books on current topics in microbiology. The journals are available on-line 
through HighWire Press (http://www.sgmjournals.org). 

 
• Representing the science and profession of microbiology to government and the 

media. The Society is represented on a number of biological and biomedical 
committees and organisations, in the UK and internationally, thereby exerting 
influence on science policy and education, regulatory affairs and international 
collaboration. 

 
• Promoting microbiology as a career for young people, by increasing awareness of 

microbiology in schools and aiding the development of teaching resources. The 
Society also provides grants for young scientists to attend scientific meetings and 
training courses. 

 



• Keeping members informed of current developments in professional and 
scientific matters in microbiology, through publication of the magazine 
Microbiology Today and other means. 

 
 
The Society is a Registered Charity (No. 264017) and a Company Limited by Guarantee, registered in England (No. 
1039582).  
It is governed by a Council drawn and elected from the membership. The Society employs a staff of 30 at its 
headquarters.  
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