August 11-13, 2009 Institute of Medicine Workshop on Personal Protective Equipment for Healthcare Workers in the Workplace against Novel H1N1 Influenza
Prepared by Gavin Burdge, Technical Support to OPNAV Safety Liaison Office, Sept 9, 2009
Background
In light of the expected upsurge in influenza cases involving higher than expected morbidity and mortality for the 2009-2010 flu season, The National Academies’ Institute of Medicine (IOM) received a request from the Centers for Disease Control and Prevention (CDC) and the Occupational Safety and Health Administration (OSHA) to provide recommendations for non-pharmaceutical measures for the protection of health-care workers from occupational exposures to novel influenza A (H1N1) virus (“swine flu”).  The National Academies have been advising the nation on issues of science and technology since 1863 when President Lincoln authorized this non-governmental institution.  An IOM committee on personal protective equipment for healthcare workers in the workplace against Novel H1N1 Influenza convened August 11-13 at the National Academies’ Headquarters in Washington, DC.  This committee consisted of recognized experts in the biology of the influenza virus, medical management of influenza and infectious disease epidemiology.  American and international speakers discussed the biology of H1N1, current use of respiratory protection, the efficacy of surgical masks vice N-95 NIOSH certified respirators; what is known and unknown about virus transmissibility; and how transmissibility may change.   
H1N1 Worker Protection Guidance

Interim guidance for health facilities for the control of infections by H1N1 was released by CDC 13 May 2009: http://www.cdc.gov/h1n1flu/guidelines_infection_control.htm#B.  
On 1 Sept. 2009, the committee released its report: http://www.nap.edu/catalog.php?record_id=12748.  “The committee endorses the current CDC guidelines and recommends that these guidelines should be continued until or unless further evidence can be provided to the effect that other forms of protection or other guidelines are equally or more effective.”

A recommendation of the committee regarding the use of fitted N-95 respirators:

· “Healthcare workers (including those in non-hospital settings) who are in close contact with individuals with novel H1N1 influenza or influenza-like illnesses should use fit-tested N95 respirators or respirators that are demonstrably more effective as one measure in the continuum of safety and infection control efforts to reduce the risk of infection.  Employers should ensure that the use and fit testing of N95 respirators be conducted in accordance with OSHA regulations, and healthcare workers should use the equipment as required by regulations and employer policies.” 
Workshop Discussion
The purpose of the workshop was:

· Collect information including the latest research regarding personal protective equipment (PPE), including surgical masks and respirators for healthcare workers;
· Identify which groups of workers are at risk;
· Identify which patient care activities pose a risk of exposure;  
· What degree of risk is known and what is unknown about virus transmissibility.  
Economic and logistical considerations PPE were not addressed and will not be addressed in the report.  Attention was given to current PPE guidance documents from the CDC and from the World Health Organization for novel H1N1 influenza and for seasonal flu.
IOM Committee Members

· Chair: Kenneth Shine, MD, Vice Chancellor for Health Affairs of the Univ. of Texas System

· Vice Chair, Bonnie Rogers, DPH, COHN, Professor of Nursing and Public Health, Univ. of North Carolina

· Gloria Addo-Ayensu, MD, Director of Public Health, Fairfax County

· Howard Cohen, PhD. Professor Emeritus, University of New Haven, Adjunct Professor, Yale University Department of Occupational and Environmental Medicine

· Lewis Goldfrank, MD, Professor and Chair of Emergency Medicine, NYU School of Medicine

· Sundaresan Jayaraman, PhD, Professor School of Polymer, Textile and Fiber Engineering, Georgia Institute of Technology
· Bill Kojola, Industrial Hygienist, AFL-CIO Department of Occupational Safety and Health

· Raina MacIntyre, PhD, Professor of Infectious Diseases Epidemiology, University of New South Wales (Australia)
· Mark Nicas, PhD, Adjunct Professor of Environmental Health Sciences and Director of the Industrial Hygiene Program, University of California, Berkeley

· Peter Palese, PhD, Professor of Microbiology, Virology and Chair of the Department of Microbiology, Mount Sinai School of Medicine

· Trish Perl, MD, Professor of Medicine, Epidemiology and Pathology, Johns Hopkins University

· Tia Powell, MD, Director of the Montefiore-Einstein Center for Bioethics

· Carol Raphael, Chief Executive Officer, Visiting Nurse Service of New York

Significant Research Findings

Dr. Raina MacIntyre reported the results of a study completed by researchers at the University of South Wales in Sydney Australia who evaluated face mask use and the control of respiratory virus transmission in households.  She reported: 

· Surgical masks and N95 respirators were shown to provide some protection against influenza in personal households.   
· N95 respirators provided better protection than surgical masks and all mask users showed a statistically significant lower infection rate compared to no mask.  However, due to small sample size and research limitations, differences in protection and relative risks between surgical masks and N95 respirators were not statistically demonstrated although "adherent mask users had a significant reduction in the risk for clinical infection."

More importantly, Dr. MacIntrye also reported that another soon to be published study found that N95 respirators provided superior protection over surgical masks in preventing influenza-like illnesses among 1,936 doctors and nurses in 24 Beijing hospitals. 
Dr. Michael Hodgson with the Department of Veterans Affairs indicated in his presentation that the key issue was not surgical masks or N95 respirators, but worker acceptance to wear the respirators or masks.  He reported the complaint frequencies were equivalent between surgical masks and respirators.

Brief Summary of Panel Discussions

The discussion included five panels with questions from committee members.
Panel 1: H1N1 Influenza A, Current Findings, Unique Characteristics, and Potential Future Implications

A 2009 influenza outbreak occurred in Mexico and the causative virus was isolated by the U.S. Navy lab in San Diego designated as a “Novel H1N1 Influenza Type A” virus. The Type A virus affects humans and other animals On 11 June 2009, WHO declared a worldwide pandemic.  Influenza in general is spread through respiratory droplets by direct or indirect contact.  The health care workers could be at risk of occupational exposures when workers are dealing in close contact with persons with influenza-like illnesses.  Unlike seasonal flu, the  H1N1 causes more fatalities occur in the working age group of 25-60 years old.  
Panel 2:  Influenza Transmission

Contact and aerosol transmission are the two methods used to spread the virus among different individuals. Data were not presented and is not available in the scientific literature which indicates what proportion of the spread of H1N1 occurs through direct contact with contaminated surfaces and/or from droplet inhalation.  Dr. Peter Palese, Mt. Sinai School of Medicine Virologist, discussed that a number of different animals harbor influenza viruses allowing for a wide reservoir of viral gene reassortment.  Certain animal species, such as the mouse, cannot transmit the influenza virus but it is not known why this is the case.  Animal virus studies have shown at low temperature and low relative humidity there is better transmission by aerosol which may partially explain the seasonality of the flu.  Aerosol transmission is complex among the different types of influenza viruses and dependent on several different factors currently not clearly understood.  NIOSH is developing answers to the question:  How much and what type of airborne influenza flu is in the health-care work environment?  NIOSH researchers led by Bill Lindsley have developed a size selective air sampling apparatus for influenza using real-time Polymerase Chain Reaction (PCR) analyses.  In rooms where persons had virus, 80% of the samples indicated airborne virus RNA exposure was highest when patient load was the highest.  Air sampling in health care facility rooms showed almost half the particles containing the RNA from Type A influenza virus were less than 5 microns.  This size particle can remain airborne and enter the lungs. A second study, still in progress, showed surgical masks removed 80 percent of the particles compared with no mask.  The N95 respirators sealed to the head of a test mannequin blocked nearly all particles. 

Panel 3:  Preventing Influenza Transmission with PPE, Clinical and Community Studies

During a pandemic, there will be delays in the availability of vaccine due to the sudden increase in production demand, and anti-virals will likely be in short supply.  Therefore, “non-pharmaceutical measures are particularly important during the beginning of a pandemic.” (Dr. MacIntyre).  Masks and respirators are one of the key protective measures.  Until recently, there has been little clinical evidence for PPE efficacy for health care workers.  The need for clinical evidence for respirator efficacy was identified and several research studies by Dr. Raina MacIntyre, Professor of Infectious Diseases Epidemiology, University of New South Wales (Australia) most recently determined the efficacy of N95 respirators and surgical masks from the research of.  Refer to: (P2 mask is the same as an N95 respirator) http://www.abc.net.au/health/talkinghealth/factbuster/stories/2009/04/29/2556226.htm.  Her most recent research (in publication) showed surgical masks showed no efficacy against clinical respiratory illness, influenza-like illness or lab-confirmed flu, while N95 respirators showed “75% efficacy against influenza like illness.”
Panel 4:  Understanding the Risks to Healthcare Workers

A representative for health care workers (http://www.seiu.org/our-union/index.php) discussed that about 13 million persons are working in the U.S. health care industry with some of the highest injury rates of any industry.  Some of the reasons health care workers lag general industry are: false perception the industry is self-regulated; few OSHA standards geared to health care workers, lack of a culture for safety, and health care is traditionally seen as a “clean industry.”  Manufacturers of surgical masks recognize the limitations of loose fitting surgical masks and surgical masks are “not considered personal protective equipment.”   
On June 19, 2009, CDC published data on H1N1 infections among health care workers: http://www.cdc.gov/mmwr/preview/mmwrhtml/mm5823a2.htm.

“Results highlight the need to maintain adherence to comprehensive infection-control strategies to prevent transmission of novel H1N1 in health-care settings. These strategies should include administrative controls (e.g., visitor policies and triage of potentially infectious patients), provision of infection-control resources, training in infection-control practices and correct use of PPE, identification of all ill healthcare workers, and exclusion of ill healthcare workers from work.”

Panel 5:  Personal Protective Equipment

Filter leakage (5-10%) and faceseal leakage both contribute to exposures with surgical masks, while faceseal leakage (25-40%) contributes the most. Leakage with N95 respirators was reported to be less than 1% filter leakage with 3-5% faceseal leakage.   Facemasks may not be effective because the virus may enter the body via the mucous membranes of the eyes with migration to the respiratory tract. Conclusive research regarding the probability or ability of  trans-ocular transmission for H1N1 is currently unavailable. 
Roland BerryAnn reported NIOSH respirator testing involves a comprehensive respirator certification process including: engineering evaluation of construction, system and component performance verification; quality assurance test; and post certification activities with site audits and complaint investigations.  NIOSH only certifies complete respirators and not components. Surgical masks are “cleared,” but are not “certified” by the FDA.  Surgical masks have a filter efficiency from 12 to 90%, whereas N95 filters are 98 to 99% efficient in polydisperse aerosol tests.  NIOSH research has demonstrated filtration theory applies to nanoparticles, including virus particles, with the least efficient capture for particles between 30 and 40 nanometers.  NIOSH has demonstrated that fit-testing is needed to obtain the maximum protection.
Panel 6:  Decision Criteria for Infection Control Measures
Infection protection from severe acute respiratory syndrome (SARS) in Canada was discussed by Dr. Bonnie Henry, British Columbia Centre for Disease Control.  The most important intervention indicated was patient screening, with patient separation and health care workers with gloves, gowns, filtration masks and the hierarchy of controls with an institutional and “point of care” risk assessment for the protection of workers.  Dr. Leonard Mermel, Brown University School of Medicine, discussed source control and other administrative controls should not be underestimated.  Administrative controls mentioned were education/training, source control (masking patients with influenza-like illness), “cough etiquette,” and ventilation engineering controls at hospitals, hand gels and instructions for hand hygiene.  Dr. Mermrel mentioned based on his experience that 28% of the U.S. healthcare workers who acquire an influenza-like illness “appear to have acquired infection from other ill healthcare workers.”
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