the demon in the freezer

the demon in the freezer is a phrase that evokes both fear and fascination, referring to one of the
most dangerous pathogens ever known to humanity: the smallpox virus. This deadly virus,
responsible for millions of deaths throughout history, was declared eradicated in 1980 after an
extensive global vaccination campaign. Despite its eradication, smallpox remains preserved under
tight security in laboratories, often metaphorically called "the demon in the freezer." This article
explores the history, eradication, and ongoing concerns related to the smallpox virus stored in
freezers, as well as the implications for biosecurity and future research. Understanding the story of
the demon in the freezer sheds light on the challenges of handling deadly pathogens in the modern
world.
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History of Smallpox and Its Impact

The smallpox virus, caused by the variola virus, is one of the deadliest infectious diseases in human
history. It is believed to have emerged thousands of years ago, with evidence found in ancient
Egyptian mummies. Smallpox was characterized by fever and a distinctive skin rash that often left
survivors with severe scarring. The disease was highly contagious and had a fatality rate of about
30%, making it a significant public health threat worldwide.

Global Spread and Mortality

Smallpox spread rapidly through populations due to close human contact and lack of immunity.
Epidemics occurred regularly throughout history, devastating communities and causing widespread
mortality. The disease affected all continents, with particularly severe outbreaks in the Americas
following European colonization, where indigenous populations had no prior exposure or immunity.

Symptoms and Transmission

The typical course of smallpox infection began with high fever, fatigue, and head and body aches.
Within a few days, a characteristic rash appeared, progressing to pustules and scabs. Transmission



occurred primarily through respiratory droplets during close contact with infected individuals, as well
as through contaminated objects such as bedding and clothing.

The Eradication of Smallpox

The eradication of smallpox stands as one of the greatest achievements in public health and
epidemiology. The World Health Organization (WHO) launched an intensified global vaccination
campaign in 1967, which led to the last naturally occurring case in 1977. In 1980, smallpox was
officially declared eradicated, marking the first and only human infectious disease to be eliminated
worldwide.

Vaccination Efforts

The key to eradicating smallpox was the widespread use of the smallpox vaccine, derived from the
vaccinia virus. The vaccine provided immunity and was effective in preventing disease transmission.
Mass vaccination campaigns, surveillance, and isolation of infected individuals formed the core
strategies for eradication.

Challenges in Eradication

Eradication efforts faced numerous challenges, including logistical difficulties in reaching remote
populations, vaccine shortages, and political instability. Despite these obstacles, coordinated
international efforts and innovative strategies such as ring vaccination—vaccinating contacts around
an infected person—proved successful.

What Is the Demon in the Freezer?

The phrase "the demon in the freezer" refers metaphorically to the smallpox virus samples preserved
under strict containment conditions in specialized laboratories. Even after eradication, these
remaining virus stocks continue to evoke fear due to their potential use as biological weapons and the
catastrophic consequences of accidental release.

Laboratory Stocks of Smallpox Virus

Officially, only two laboratories in the world are authorized to hold live variola virus samples: one in
the United States (Centers for Disease Control and Prevention in Atlanta) and one in Russia (State
Research Center of Virology and Biotechnology). These laboratories maintain the virus under
maximum biosafety level (BSL-4) conditions to prevent any accidental or intentional release.

Why Keep the Virus?

Scientists and policymakers have debated whether to destroy the remaining smallpox virus stocks.
Arguments for retention include the need for ongoing research to develop new vaccines, antiviral



drugs, and diagnostic tests in case of future outbreaks or bioterrorism events. Conversely, the risk of
accidental release or misuse fuels calls for destruction.

Storage and Security of the Smallpox Virus

The storage of the smallpox virus is governed by extremely stringent protocols designed to ensure
absolute containment and security. These measures are critical in preventing any unintended
exposure or theft of the virus.

Biosafety Level 4 Laboratories

BSL-4 laboratories represent the highest level of biocontainment, used for dangerous pathogens with
no known treatments or vaccines. Features include sealed and isolated environments, specialized
ventilation systems, full-body protective suits, and rigorous access control. The smallpox virus is
stored in these facilities to minimize any risk to laboratory personnel and the public.

Security Measures and International Oversight

Physical security includes armed guards, biometric access controls, and surveillance systems.
International organizations such as the WHO monitor the status of remaining smallpox stocks and
coordinate reviews on the necessity and safety of maintaining these samples.

Biosecurity and Bioterrorism Concerns

The preservation of the smallpox virus in laboratories has profound implications for global biosecurity.
The potential use of smallpox as a bioterrorism agent remains a serious concern due to its high
lethality and transmissibility.

Bioterrorism Threat

Smallpox could be weaponized by malicious actors to cause widespread panic and fatalities. Since
routine vaccination ceased after eradication, most of the current global population is susceptible. This
vulnerability increases the potential impact of a deliberate release.

Preparedness and Response Strategies

Governments and international bodies have developed preparedness plans, including stockpiling
vaccines and antiviral medications, enhancing surveillance systems, and establishing rapid response
teams. Simulated exercises and improvements in diagnostic capabilities aim to mitigate the threat
posed by any smallpox outbreak.



Scientific Research and Future Implications

Ongoing research involving the smallpox virus focuses on improving medical countermeasures and
understanding viral biology. Despite eradication, the demon in the freezer continues to be a subject of
scientific interest and concern.

Development of New Vaccines and Treatments

Research aims to develop safer, more effective vaccines and antiviral drugs that could be deployed
rapidly in case of an outbreak. Advances in molecular biology and immunology contribute to better
understanding of virus-host interactions and immune responses.

Ethical and Policy Considerations

The debate over whether to destroy the remaining smallpox virus samples involves ethical, scientific,
and security considerations. Decisions must balance the benefits of research against the potential
risks, requiring ongoing international dialogue and consensus.

List of Key Points Regarding the Demon in the Freezer

e The smallpox virus is preserved only in two highly secure laboratories worldwide.
e Strict biosafety and security protocols govern the storage of the virus.

e The virus represents a potential bioterrorism threat due to global susceptibility.

¢ Ongoing research seeks to improve medical defenses against possible outbreaks.

e International debates continue regarding the destruction or retention of virus stocks.

Frequently Asked Questions

What is 'The Demon in the Freezer' about?

‘The Demon in the Freezer' is a non-fiction book by Richard Preston that explores the history and
threat of smallpox, the eradication efforts, and the dangers posed by the virus being stored in high-
security laboratories.

Who is the author of 'The Demon in the Freezer'?

The author of 'The Demon in the Freezer' is Richard Preston, a well-known science writer and author.



Why is smallpox referred to as '‘the demon in the freezer'?

Smallpox is called 'the demon in the freezer' because although it has been eradicated in the wild,
samples of the virus are securely stored in freezers in laboratories, posing a potential biosecurity
threat.

What are the main themes discussed in 'The Demon in the
Freezer'?

The book discusses themes such as bioterrorism, the history of infectious diseases, biosecurity, the
ethical implications of storing deadly viruses, and the scientific efforts to combat biological threats.

How does 'The Demon in the Freezer' relate to modern
biosecurity concerns?

The book highlights the risks of storing deadly pathogens like smallpox and the potential for them to
be used as bioweapons, which is a major concern in modern biosecurity and biodefense strategies.

Has 'The Demon in the Freezer' influenced public policy or
awareness about bioterrorism?

Yes, the book has raised public awareness about the dangers of bioterrorism and the importance of
strict biosecurity measures, influencing discussions among policymakers and the scientific
community.

Are there any real cases of smallpox being used or threatened
to be used as a bioweapon?

There have been no confirmed cases of smallpox being used as a bioweapon, but fears and
intelligence reports have suggested that some groups might attempt to weaponize the virus, which is
a central concern addressed in the book.

What role do the CDC and other organizations play as
described in 'The Demon in the Freezer'?

The CDC and other health organizations are depicted as frontline defenders managing and securing
deadly pathogens, conducting research, and preparing for potential biological threats to public health.

Is 'The Demon in the Freezer' relevant to understanding
pandemics today?

Yes, the book provides valuable insights into how deadly viruses can impact global health, the
importance of preparedness, and the challenges of controlling infectious diseases, which are highly
relevant to understanding and managing pandemics today.



Additional Resources

1. The Demon in the Freezer by Richard Preston

This compelling non-fiction book explores the terrifying world of smallpox and the efforts to eradicate
it. Richard Preston delves into the history of the disease, the 1970s eradication campaign, and the
ongoing debates about the remaining virus samples stored in high-security labs. The book also
highlights the potential dangers of bioterrorism and the scientific race to develop defenses against
deadly pathogens.

2. Spillover: Animal Infections and the Next Human Pandemic by David Quammen

Quammen investigates how viruses jump from animals to humans, potentially causing pandemics.
The book covers various diseases, including those that pose a threat similar to smallpox, and
discusses the ecological and biological factors behind spillover events. It's a gripping blend of science,
history, and detective work.

3. Hot Zone: The Terrifying True Story of the Origins of the Ebola Virus by Richard Preston

This intense narrative recounts the discovery and outbreak of the Ebola virus, a deadly hemorrhagic
fever. Preston’s vivid storytelling brings to life the terrifying nature of the virus and the scientists
racing to contain it. The book underscores the dangers posed by deadly pathogens lurking in nature.

4. Germs: Biological Weapons and America's Secret War by Judith Miller, Stephen Engelberg, and
William Broad

An investigative account of the development and use of biological weapons, this book examines the
threats posed by diseases like smallpox in the context of bioterrorism. The authors explore
government programs, scientific research, and the political challenges in combating biological
threats.

5. The Great Influenza: The Story of the Deadliest Pandemic in History by John M. Barry

Barry provides a detailed history of the 1918 influenza pandemic, which claimed millions of lives
worldwide. He examines the science, medical responses, and social impact of the outbreak, offering
insights into how pandemics can arise and spread. The book serves as a cautionary tale relevant to
modern disease threats.

6. Plague Ship: The Untold Story of Captain Scott and the Discovery of the Antarctic Disease by Jean
Merrington

This historical account explores an outbreak of disease during early Antarctic expeditions, shedding
light on the challenges of disease control in extreme environments. It ties into themes of infectious

diseases and their impact on exploration and human survival.

7. Biohazard: The Chilling True Story of the Largest Covert Biological Weapons Program in the World
by Ken Alibek

Written by a former Soviet bioweapons expert, this book exposes the secret Soviet biological weapons
program. It discusses the development of deadly pathogens, including weaponized viruses, and the
implications for global security. The insider perspective offers a stark warning about the misuse of
biological science.

8. Deadliest Enemy: Our War Against Killer Germs by Michael T. Osterholm and Mark Olshaker
Osterholm, a leading epidemiologist, outlines the ongoing battle against infectious diseases that
threaten humanity. The book covers emerging pathogens, bioterrorism risks, and strategies to
prepare for and prevent pandemics. It is a call to action for improved global health security.



9. Invisible Enemies: Stories of Infectious Disease by Dorothy H. Crawford

This book offers a broad overview of various infectious diseases throughout history and their impact
on societies. It combines scientific explanation with human stories to illustrate how microbes have
shaped human history and continue to pose threats. The narrative helps readers understand the
persistent challenges of infectious diseases.
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