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RE SARS VIRUS/BACTERIA CONTROL BY AIR PURIFIERS

January 16, 2004

  You have asked me for my professional opinion regarding the potential use of the Air Purifiers as adjunctive self-protection for healthcare workers and for other individuals who might be contacts of the SARS virus or other infectious agents.

  As an Occupational Health consultant to  many of Toronto's teaching hospitals I have been much involved with containing the recent SARS outbreaks and have made both private and public submissions to the Ontario Commission to Investigate the Introduction and Spread of SARS in Ontario (www.sarscommission.ca  My own submission of November 17th  begins on page 165 of the transcript).

  For the reasons that follow, it is my professional opinion, both as a professional engineer and as an occupational physician, that both the room-size and the neck-worn air purifier can be of significant benefit in mitigating the risks from SARS, as well as from other common airborne pathogens such as the "common cold" coronaviruses, tuberculosis, and Influenza A & B.

  Current medical knowledge about SARS is not adequate for prevention and is not reliable for treatment.  Immunoprophylactic means do not yet exist and early therapeutic trials for the afflicted have been ineffective and even harmful.  Until such time as effective immunizations and/or therapies are developed and readily available, the emphasis must be on preventative measures.

  The successful containment of the SARS outbreaks was predicated on Public Heath interventions, Environmental Controls, and Personal Protection Equipment.  Traditional Infection Control policies and procedures were insufficient.  As per a recent CDC publication (Emerging Infectious Diseases Vol. 9, No. 10, October 2003): "To prevent the spread of SARS we…implemented strict respiratory and contact precautions…".

  The World Health Organization's investigation of Hong Kong's Amoy Garden Apartments revealed how the infection was spread via interconnected airstreams throughout the building.

  The rationale for the use of Ionic Air Purifiers is that ion emission reduces the concentration of airborne particles.  Aerosolized pathogens and contaminated airborne droplets become charged and precipitate on nearby surfaces:  no longer to be inhaled.  Early studies conducted by the UCLA Department of Microbiology simulated the airstream characteristics of human breathing, "mimicking real-life usage" of the neck-worn instrument.  They showed a "consistently reproducible", 90% reduction of airborne bacteria.  Dr. Spira, the medical director, opined that ":… by virtue of the experiments we have conducted, the results suggest that we could significantly reduce the risk of pneumonia - especially those contracted in hospitals"

  This last statement is particularly noteworthy given the fact that at least half of the SARS cases in Toronto were acquired in hospitals (nosocomially).

  Later research conducted at the University of Cincinnati Medical Center's Division of Environmental and Industrial Hygiene/Health Related Aerosol Studies were published in the peer-reviewed Journal of Aerosol Science Vo.32, SI, September 2001, and  subsequently presented at the European Aerosol Conference in Germany.  It was found that depending on particle size, operational time, and other variables, anywhere from 79-97% of particles were removed from room air.  This size range includes particles of bacteria, molds, and viruses.  The most recent Summer 2003 studies by the lead authors Drs. Grinshpun and MacKay showed that whereas a surgical mask alone reduces by 75% the total number of inhaled organisms, the combination of a surgical mask and the VI2500 room air purifier resulted in a 99.5% reduction of inhaled infectious particles.  

  Respirators(masks) and ionic air purifiers used together created a  synergistic system.  Not only does the air purifier reduce the upstream concentration of particles, but it also enhances the filtering performance of the respirator because charged particles are more effectively filtered than are electrically neutral ones.  There are well known difficulties with the sourcing, securing, fitting, and wearing of N95's.  The effectiveness of a standard surgical mask together with an ionic air purifier is equal to or greater than that of an N95 alone.

  Reducing the concentration of airborne particulates reduces the risk of infection.  As per Nardel E.A., and Macher J.M., (Respiratory Infection - Transmission and Infection Control - Chapter 9, Bioaerosols: Assessment and Control ACGIH 1999)  "…the expected number of cases among a given number of susceptible persons is proportional to the average concentration of infection droplet nuclei in a room, and the probability that the particles will be inhaled…".

 In summary, it is my professional opinion that the use of the air purifier alone, or in high risk settings as adjuncts to masks, respirators, and other PPE, will significantly reduce the risk of contracting airborne infections.
Airborne SARS Transmission Possible    
 
 
The Journal Of Infectious Diseases   3-23-5   Rense.com

Two new studies present evidence that the virus causing severe acute respiratory syndrome (SARS) may spread through the air, not just through direct contact with contaminated water droplets as previous research had shown. 

  

SARS coronavirus was detected in the air in a patient's room during the 2003 outbreak in Toronto, according to a new study published in The Journal of Infectious Diseases. Another study, from Hong Kong, shows patients in hospital bays near a SARS patient had a much higher infection rate than patients in distant bays, consistent with the possibility of airborne SARS transmission, according to an article in Clinical Infectious Diseases. Both articles are published in the journals' May 1 issues, and are now available online. 

  

The Toronto research was conducted by Timothy F. Booth, PhD and colleagues during the SARS outbreak there in March 2003. Their results mark the first experimental confirmation of the presence of the SARS virus in the air of an infected patient's hospital room. 

  

The authors cautioned that their results do not document any cases of airborne transmission of the SARS virus from one person to another, only the dissemination of the virus from an infected patient to the air, via breathing or coughing. 

  

During the outbreak in Toronto hospitals, health care workers became infected with the virus despite observance of strict infection control precautions. The investigators wondered whether environmental contamination of hospital air or surfaces could explain the ongoing risk of SARS coronavirus transmission to health care workers. To answer this question, they collected patient information and environmental samples from the SARS units of four Toronto hospitals. 

  

SARS coronavirus was detected in the air in one of the four rooms tested. The researchers also detected virus in four of 85 surface samples taken from frequently touched surfaces, highlighting the importance of strict adherence to infection control precautions to prevent SARS coronavirus transmission in the health care setting. 

  

In the Hong Kong study, which focused on the 2003 SARS outbreak at the Prince of Wales Hospital, 41 percent of patients admitted to the ward in which the first SARS patient was staying became infected. Proximity to the bed of the first case seemed to be strongly linked with incidence of infection-two-thirds of patients in the same bay and half of patients in an adjacent bay were infected with SARS, while only 18 percent of patients in distant bays were infected. 

  

The Hong Kong researchers, led by Ignatius T.S. Yu, MBBS, MPH, of the Chinese University of Hong Kong, speculate that the increased risk of infection with closer proximity to the index SARS case suggests airborne transmission. Although they do not have "direct proof" of airborne transmission, according to Dr. Yu, "no other known routes of infectious diseases transmission could adequately explain the spread of the disease in the outbreak, and hence we feel that the evidence is quite strong." 

  

An editorial accompanying the Toronto study, by Tommy Tong, MBBS, of Princess Margaret Hospital in Hong Kong, emphasized the scientific significance of discovering SARS coronavirus in the air in a patient's room. "Although the possibility of airborne dissemination of SARS coronavirus has been controversial," said Dr. Tong, "this important work shows beyond doubt that SARS coronavirus aerosol generation can occur from a patient with SARS." The Hong Kong study provides additional, complementary evidence that the virus may be capable of spreading through the air.
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Studies shed little light on how to treat SARS

No evidence any treatment worked   Some caused more harm than good


JOSEPH HALL   HEALTH REPORTER   Toronto Star
Doctors will have no idea what, if any, treatments may work against SARS should the potentially lethal disease return, a new study commissioned by the World Health Organization suggests. 

A look at some 70 studies conducted during and after the 2003 outbreak that killed 44 people in Toronto found little evidence that the treatments employed had any effect on the virus, and showed that some could have caused more harm than good, says the paper, published today in the online journal PLoS Medicine. 
But Lauren Stockman, the study's lead author, says it's the poor quality of the available studies, rather than the potential effectiveness of the tried treatments, that make it impossible to pass judgment on proper medical options for SARS. 
Stockman, an epidemiologist at Atlanta's Centers for Disease Control and Prevention, said the kinds of structured treatment procedures needed to make good, comparative research studies were absent during the crisis because of the disease's chaotic onset. 
"The studies were not done in a way that (doctors) could attribute a patient's recovery to the treatment that was used," she said. "Through no fault of the physicians that were treating the patients — it was a trying time with much uncertainty — the way the studies were conducted made it impossible to determine whether or not any treatment was clearly effective." 
SARS, or severe acute respiratory syndrome, infected some 8,000 people worldwide, killing 774 over the course of several months in 2003. Toronto was hit with two waves, infecting 375 people and killing 44. 
The study looked at the effectiveness of antiviral drugs, immune agents and steroids most commonly prescribed to SARS patients. None of the studies showed conclusive evidence the treatments worked. Four studies looking at the use of steroids — thought to decrease swelling in the lungs — said those drugs might have caused harm. 
Some laboratory studies of antiviral drugs such as ribavirin, lopinavir and ritonavir showed they could slow down the reproductive rate of the virus. But results were inconclusive in most of the studies where patients received the drugs. 
"The SARS virus set alarm bells ringing across the world when it first appeared," the study says. "But now a major review of the effectiveness of the treatments used against it has found no evidence that any of them worked." 
Still, experts say the world would be far better prepared for a return of SARS, or a similar viral outbreak, due to the control and prevention practices tested in places like Toronto. 
A report in the New England Journal of Medicine said Toronto public health officials made important discoveries about controlling the disease, noting they were successful in containing infections to hospital settings after the first outbreak.

