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Draft Personal Protective Equipment (PPE) for Healthcare
Workers (HCW) Action Plan

Summary

During an influenza pandemic, healthcare workers will be on the front lines delivering care to
patients and preventing further spread of the disease. As the nation prepares for pandemic
influenza, multiple avenues for protecting the health of the public are being carefully considered,
ranging from rapid development of appropriate vaccines to quaranting plans. should the need
arise for their implementation. One vital aspect of pandemic influgnza planning is the use of
PPE—the respirators, gowns, gloves, face shields, eye protectiof, andother equipment that will
be used by healthcare workers and others in their day-to-day patient careresponsibilities.
However, efforts to appropriately protect healthcare workers from illness or frem infecting their
families and their patients are greatly hindered by the scarcity of data on the transmission of
influenza and the challenges associated with training-and equipping healthcare workers with
effective personal protective equipment. Due to this lack of knewledge on influenza
transmission, it is not possible at the present time to definitively inform healthcare workers about
what PPE is critical and what level of pregection this equipmentavill provide in a pandemic. The

healthcare PPE and the related ehallenges anticipated during an influenza pandemic necessitate
prompt attention to ensure the saféty and efficacytiof PPE products and their use.

In 2006, the [OM [UPPMnmud that there is amurgent need to address the lack of

The IOM provided three everarching conclusions and a series of recommendations for
maximizing the opportumity to incorporate PPE into influenza pandemic research. The committee
also provided recommendations regarding future research opportunities. The twelve
recommendations made to address the three overarching conclusions are as follows:
Understand Influenza Transmission

e [nitiate and Support a Global Influenza Research Network
Commit to Worker Safety and Appropriate Use of PPE

o Emphasize Appropriate PPE Use in Patient Care and in Healthcare Management,

Accreditation, and Training
e Identify and Disseminate Best Practices for Improving PPE Compliance and Use
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e Increase Research and Research Translation Efforts Relevant to PPE Compliance
Innovate and Strengthen PPE Design, Testing, and Certification

e Define Evidence-Based Performance Requirements (Prescriptive Standards) for PPE
Adopt a Systems Approach to the Design and Development of PPE
Increase Research on the Design and Engineering of the Next Generation of PPE
Establish Measures to Assess and Compare the Effectiveness of PPE
Ensure Balance and Transparency of Standards-Setting Processes
Strengthen Pre-market Testing of PPE for Healthcare Workers
Strengthen Post-market Evaluation of PPE for Healthcare Wc:kers
Coordinate Efforts and Expand Resources for Research and,Appruva] of PPE

" 2 = =2 = 8 @

One of the challenges for the healthcare field is to clearly undmtand the differences between
respirators and medical masks as well as their appropriate uses:Medical masks (the term is used
in this report to encompass surgical masks and procedure masks) are loose-fitting coverings of
the nose and mouth designed to protect the patient frem the cough or exhaled seeretions of the
physician, nurse, or other healthcare worker. Medieal masks are not designed or eertified to
protect the wearer from exposure to airborne hazards. They may effer some limited. as yet
largely undefined, protection as a barrier to splashes and large droplets. However, because of the
loose-fitting design of medical masks and their lack of proteetive engineering, medical masks are
not considered personal protective equipment.

devices: (1 ) the personal proteetive eqmpmem diseussed in ﬂ'l_:s report that is used to reduce the
wearer’s risk of inhaling hazardous.substances and (2) the mechanical ventilator device that is
used to maintain the pal:iaent s respiﬂ'liﬂn ll:-]l(}wing endotracheal intubation. This dual (medical
PPE respirators as I"I‘ldbkb thereby mdlnj:, 2 the important distinctions between medical
masks and respirators.

wearer’s mumlﬂmembranas The extent of llquld penetration is a major issue with gowns and
gloves. Comfortand wearability issues include the breathability of the fabric or material and
biccnmpatibilit}' or msitivﬁy to avuid contact dermatitis and other skin irritations. quueq related
be explored as do congiderations about how best to mtcgrate the use of th: various types of
protective equipment to ensure that they integrate effectively (e.g., the respirator and eye
protection).

More than 14 million workers in the United States (approximately 10 percent of the U.S.
workforce) are employed in the healthcare field. Thus, it’s important that we protect those
workers on the front lines with the best available PPE and prevention methods to handle an
influenza pandemic. To that end, it is imperative that a global influenza research network be
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established to examine the influenza transmission issues that directly affect the PPT Program.
Some of the major questions that need answers are:

What are the relevant sizes of aerosols?

What is the infectivity of aerosols?

Is high humidity an issue with wearing respirators?

How does air flow exchange and ventilation affect transmission?

and Should other than respirator PPE be certified, if so who’s responsibility is it?

NIOSH/NPPTL has the overall management responsibility for the N\MOSH PPT Program and is
responding to the IOM report by developing an action plan for addressing the issues and
recummcndatmns within the PPT program domain dcscnbed mﬁle remht The action plan

term and long term implementation. Associated referencesand weblinks are pmwded for
ongoing activities where available, Each text description isaecompanied by a flow chart which
provides a pictorial representation of theinformation describedin the associated text. Associated
Gantt Charts identifying anticipated umeI_hconductm;, the'aetivities in response to each
recommendation follow the flow charts. Thy. PP¥ Program ongoingand potential future
activities are hlghllghted in ycllow l"he action plan addresses lmplementatmn of rcacarch

plan:
e Assess the IDM::ecommcﬂlmns to 1denﬁy actions within the PPT Program domain
e Review nn-gmr@ﬂd prﬂpﬂﬂd PPT Program.aetivities

. detennmr: if cmstmg data are available to make

e Apprise apphﬂ.orgmmpns to disseminate actions outside the PPT Program

domain. S 0 S

¢ “Solicit stakeholder input on ac‘ﬁn plan.

e Review on-going activities in NIOSH, academia, government, and industry related to
influenzapandemic preparedness.

* Prioritize aetivities ingesponse to recommendations within the PPT Program domain

e Determine ifméw initiatives for PPT Program shouid be managed through intra- or extra-
mural prncesscm

e Schedule project proposals into the PPT Program strategic planning process

¢ Develop final PPE for HCW Action Plan

e Implement PPE for HCW Action Plan

Being ready for an influenza pandemic—having the necessary resources to minimize morbidity
and mortality—is the goal of ongoing global efforts in many areas of endeavor. Since healthcare
workers are essential for providing patient care during a pandemic, the personal protective
equipment that can protect these workers from becoming infected or from transmitting infection
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is a vital part of these efforts. Healthcare worker safety is essential for patient safety and patient
care. Being prepared for an influenza pandemic places a priority on protecting the healthcare

workforce.
I. Introduction

In 2005, the NIOSH NPPTL asked the IOM to form a standing committee to provide strategic
guidance in addressing Personal Protective Equipment issues for workers. One issue the
committee deemed of high importance is PPE for Healthcare Workers (HCW) in the event of
pandemic influenza. NPPTL then funded a 12 month study conducted by an adhoc IOM
committee. The IOM committee was charged with examining research directions, certification
and the establishment of standards, and risk assessment issues SIEElﬁcw PPE for healthcare
workers during an influenza pandemic.

The 10M completed the study and issued the report Prepaﬁ';:g_fbr an Influenza Pandemic:
Personal Protective Equipment for Healthcare Workers to the PPT Program in September 2007,
The IUM provided three mrerarching cnnclusiuns anda, scrif:s of mcnmmendaﬁnnsfm

conclusions are stated here:

e Understanding influenza transmission—Current knc-wledgn is rudimentary regarding the
mechanisms and routes of human-toshumaninfluenza transmission (Chapter 2), but with
dedicated resources and new technologies, more ean be known about the extent of
droplet, aerosol, and contact transmissien and the optimum ways to prevent transmission.

e Making the commitment to. worker safety and appropsiate use of PPE—Healthcare
workers often do not wearthe protective equipment needed to ensure that they are
adequately profeeted from exposure to hazardous agents including infectious disease.
Strengthening the eemmitment of healthcareemployers to worker safety and enhancing
the culture of safety in the workplace invelve both an organizational and an individual
commitment to the appropriate use of PPE (Chapter 4).

* Designing, testing, and certifying eftective PPE for the healthcare workforce—Using
PPL in a healthcare: 'Amrkplaca ph-cr:s speciﬁc demands on tbe desigﬂ and ﬂnginccnng of
hcalthnn’e workers domot become infected and do not transmit infection. An integrated
effort ismeeded to further understand the requirements of healthcare workers and to
develop innowative naaterials and technologies that can meet these needs (Chapter 3).
Issues regarding the responsibilities of federal agencies and organizations have to be
clarified. Further, increasing the use of the field testing in the pre-market phase and
conducting thorough post-marketing evaluations is vital to the development of effective
products (Chapter 5).

The IOM recommendations encompass a nationwide focus for the PPT program and applicable
government agencies, manufacturers, and the healthcare industry. The twelve recommendations
made to address the three overarching conclusions are as follows:

¢ Understanding influenza transmission
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181 o 10OM Recommendation #1: Initiate and support a global influenza research

182 network. The Department of Health and Human Services (DHHS), in

183 collaboration with U.S. and global partners through the World Health

184 Organization, should lead a multination, multicity, and multicenter focused

185 research effort to facilitate understanding of the transmission and prevention of
186 seasonal and pandemic influenza. A global research network of excellence should
187 be developed and implemented.

188 e Making the commitment to worker safety and appropriate use of PPE

189 o [OM Recommendation #6: Emphasize appmpnate PPE use in patient care and in
190 healthcare management, accreditation, and training. Appropriate PPE use and
191 healthcare worker safety should be a priority for healthcare organizations and
192 healthcare workers, and in accreditation, regulatory peliey, and training.

193 o IOM Recommendation #7: Identify and disserhinate bestpractices for improving
194 PPE compliance and use. CDC and the Ageney for Healthcare Research and

195 Quality (AHRQ) should support and evaluate demonstration prejects on

196 improving PPE compliance and use 4Fhis effortawould identify anddisseminate
197 relevant best practices that are ben‘\’g““by hospitals and other healthcare

198 facilities.

199 o IOM Recommendation #8: Increase rescarchiéind research translation efforts

200 relevant to PPE compliarige, NIOSH, the National Institutes of Health (NIH),

201 AHRQ, and other relevant ageneies and organizations should support research on
202 improving the human factorsand'behayioral issues related to case and

203 effectiveness of PPE use for ﬂltcnde | periods

204 environments, == ====002@ 4 .””":555555.

205 . Dcmgmng, testingg and eestifying cﬂ‘ectm PPI: for the healthcare workforce

206 IOM Bm:mnenm:i #2: Definegevidence-based performance requirements
207 (preseriptive standards) for PPE. NI@SH, through the National Personal

208 Protective Téehnology. Laboratory (NPPTL), in collaboration with extramural
209 researchers, manufacturers, andwegulatory agencies, should define a set of

210 « ~evidenee-based performance requirements or prescriptive standards for PPE to
211 facilitateitheir design and development that optimally balances the cost, comfort,
212 - . and degree of prutecllm of PPE and enhances the compliance with their use in the
213 . field.

214 oudOM Remmmc_igtmn #3: Adopt a systems approach to the design and

215 ‘development of PPE. NIOSH should promote a systems approach to the design,
216 dewhpment tstmg, and certification of PPE using evidence-based performance
217 rcquﬂ'm or prescriptive standards and fostering closer collaboration between
218 the usersy manufacturers, and research and regulatory agencies.

219 o 10OM Recommendation #4: Increase res.acch on the design and engineering of the
220 next generation of PPE. NIOSH, the Department of Homeland Security, the

221 Department of Defense, manufacturers, and other relevant organizations and

222 agencies should fund research directed at the design and development of the next
223 generation of respirators, gowns, gloves, and eye protection for healthcare

224 workers that would enhance their safety and comfort.

225 o 1OM Recommendation #5: Establish measures to assess and compare the

226 effectiveness of PPE. NIOSH, through NPPTL, should develop and promote a




227

229
230
231
232
233
234
235
236
237
238
239
240
241
242
243

245
246
247
248
249
250
251
252
253
254
255
256
257
258
259
260
261
262
263

265
266
267
268
269
270
271
272

Draft PPE for HCW Action Plan-022208_Rev.doc Docket# 129 Page 6 of 66

validated set of measures for comparing the effectiveness of PPE products. The
goal is a set of measures that would allow users to compare and select appropriate
PPE commensurate with the assessed risk and desired level of protection.
Particular attention should be paid to disseminating information to healthcare
workers on PPE effectiveness relevant to influenza.

IOM Recommendation #9: Ensure balance and transparency of standards-setting
processes. Federal agencies (e.g., FDA, NIOSH, OSHA) should use standards
deve]aped thmugh a consensus- -based | transparent pmcess that sets specific and

inv ulw.:t-. bmud representation of all affected partlf:s

IOM Recommendation #10: Strengthen pre- market testing ut PPI: for healthcare
strengthen pre-market tealmg requirements furl:u:althcﬁiii’?]: by requiring field
testing of PPE prior to approval and by reetaluating the FDA:medical device
classification for healthcare PPE. Testing requirements should use rigorous
standards while also providing expeditious review of innovative approaches.
IOM Recommendation #11: Strengthen post-market evaluation of PRE for
healthcare workers. NIOSH, FDA, and other relevant.agencies andsorganizations
should support and strengthen adverse eventreporting and post-market evaluation
studies and surveillance mgarding the effectiveness of PPE used by healthcare
workers.

[OM Recommendation #12: Coordinate efforts and expand resources for research
and approval of PPE. Congress should !xpnud the resources prov 1|:led to NIOSH

expedite the approval of ::fle'.,twa PPE. Effortsto coordinate PPE testing,
certification. and approval across all relevant federal agencies should include
developing evidence-based performance standards for all types of PPE for
healthcare workers,

Additional issues the IOM committee identified asneeding to be addressed are:

Substantial gaps.in knowledge regarding the design and implementation of PPE for
family members and othersduring an influenza pandemic

++Challenges include the benetits of minimizing or negating fit testing of respirators,
protecting people withia wide range of face sizes (including children), protecting people
with respiratory impaigment.

Limiledﬂmrﬁight of E’P‘E sold in the retail marketplace.

NIOSH/NPPTL has ﬂrmall management responsibility for the NIOSH PPT Program and is
responding to the IOMreport by developing an action plan for addressing the issues and
recommendations within the PPT program domain described in the report. The action plan
provides both a near term and long term strategy for influenza pandemic research, development,
and investigative testing for the PPT Program. The action plan is structured to align with the
recommendations outlined in the IOM report, Preparing for an Influenza Pandemic: PPE for
Healthcare Workers, 2008. Each recommendation identifies current activities in progress within
the NIOSH PPT Program and subsequent activities which should be considered for both near
term and long term implementation. Associated references and weblinks are provided for
ongoing activities where available. Each text description is accompanied by a flow chart which
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provides a pictorial representation of the information described in the associated text. Associated
Gantt Charts identifying anticipated timelines for conducting the activities in response to each
recommendation follow the flow charts. The PPT Program ongoing and potential future
activities are highlighted in yellow. The action plan addresses implementation of research
recommendations in the workplace. The following steps are being taken to develop the action
plan:

e Assess the IOM recommendations to identify actions within the PPT Program domain

e Review on-going and proposed PPT Program activities

e Assess the I’DM reccmmcndatiuns to determine if existing data are available to make

Prog;ram domain.

¢ Solicit stakeholder input on action plan. ¥

e Review on-going activities in NIOSH, acadcm, government, and md'uh:y related to
influenza pandemic preparedness. 4 :

¢ Prioritize activities in response to nmommcndanuns within.the PPT ngram domain

¢ Determine if new initiatives for PPT Program should.be managed through intra- or extra-
mural processes ik

e Schedule project proposals into the PRT Program -:trategw planmm, process

e Develop final PPE for HCW Action Plan .

e Implement PPE for HCW Action Plan ":::_': i

10M recommendations and (2) PPE for HCW Ac:uun Plan i.e., prioritized lﬂ-yf:ar plan for a
sequence of activities to-address remnunendauons .....

The proposedtimeline to finalize.the actmrr#ﬂs described as follows:

Deéft action plan posted fo NPPTL website (February2008)

Present plan at stakeholder meeting (March 2008)

Open docket to soliciteomments (February 2008 — April 2008)

Reviseaction plan based on comments received (May 2008)

Pmpnsi&mw pmjects as part of PPT Program strategic planning for FY09 and beyond

2008).

e Implement action plan

The final HCW Action Plan will be used to prioritize and select future PPT Program initiatives
including funding, staffing, and upgrading laboratory capabilities. As noted previously,
activities annotated with ** are outside the PPT Program domain.

II. Assessment of Projects and Activities that align with the IOM Recommendations and
Additional Issues
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IOM Recommendation # 1: Initiate and Support a Global Influenza Research Network (Chap 2,
p 68)

The Department of Health and Human Services (DHHS), in collaboration with U.S. and global
partners through the World Health Organization, should lead a multination, multicity, and
multicenter focused research effort to facilitate understanding of the transmission and prevention
of seasonal and pandemic influenza. A global research network of excellence should be
developed and implemented.

PPT Program Plan in response to IOM Recommendation # 1
1.1 Global Influenza Research Network i,
1.1.1  ** The near and long term opportunities for strong eollaborative relationships are
found at many organizational levels, including:
e  Within DHHS. DHIIS is the parent agency. of the Centers for DISE&SE Control and
Prevention (CDC) which includes the National Institute for Occupational Safety and
Health (NIOSH) and six Coordinating Centérs/Officgs. The Food and Prug
Administration (FDA) and the National Insfitutes of Health (NIH) also‘are located in
DHHS. Within NIH, National Institute of Allergy and Infectious Diseases (NIAID)
plays the lead role in influenzaresearch. CDC is the lead U.S. agency for public
health response and disease surveillance; CDC also carries out research in influenza
epidemiology and molecular virelogy, and conducts development activities for
vaccines and diagnostic tests. Within NIOSH,INPPTL has the specialized expertise
relevant to PPE. FDA regulates medicaldevices, wageines, and therapies, and its
Center for Biologies Evaluation and Research conducts influenza research.
e Across Federal Agencies. Several agencies across the Federal government are
involved inaetivities ralwant to inﬂuenz.r;l research, including the U.S. Dcpartmﬂm of

(DoD), the Deparmt -::rf Smm and the U S. ﬁgcnc; for International Development
(USAID).

# With Private Industry. Both established pharmaceutical corporations and new start-up

- companies play @ vital role in‘the development of new products and strategies for
eontrol of influenza. Efficient development of improved vaccines, therapeutics, and
diagnostics therefore requires close collaboration with the private sector.

e Intemationally. The World Health Organization (WHO) is responsible for
coordinating global influenza surveillance and the global response to an emerging
influenza pandemic. DHHS is the official point of contact between WHO and the
U.S. government; CDC is a designated WHO Influenza Reference Center and thus
has the most extensive relationship with the WHO influenza program.

1.2 Identify and prioritize research questions with suggested possible study designs
1.2.1 Can infection take place through mucous membranes or conjunctiva exposure?
1.2.1.1 ** Near term research is needed to determine the appropriate levels of
protection for all viable routes of transmission.
1.2.2 What is role of UV light, humidity, temperature, pressure differentials, air flow and
exchange, and ventilation in preventing transmission?
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1.2.2.1
1222

1223

1.2.24

Role of these environmental parameters on the effectiveness of PPE is long term
research.

** Research is needed on the effectiveness of engineering control components
to regulate these environmental parameters.

NIOSH Division of Applied Research and Technology (DART) is exploring
isolation controls for biological agents. The current initiative is “Expedient
Patient Isolation for Bioterrorism and Epidemic Response”. This project seeks
to identify and provide detailed implementation guidance on expedient patient
isolation techniques that are affordable, easily implemented, provide effective
isolation, reduce potential healthcare worker eXPOSUeS and do not interfere with
hands-on healthcare activities. .

NIOSH DART is Exp]{mng isolation controls for hmlcal agents. Another
ongoing initiative is “Expedient Airborne Isélation forBmergency Response
Exercises”. This research will attempt tofteanslate knoww learned from
pnur resean:h on expedmnt isolation mthm healthcarc emrmmmts to non-

established in a cafeteria, gjrmnas‘i‘um, ar other shelter.

1.2.3 Do some fomites inactivate the virus and, if MGxxrﬂpIdl} ?

1.2.3.1

--1--1--

1.2.3.2

NIOSH PPT Program is exploring decoMat:on of respirators. Current
initiatives available hera._Reierence A B
; , or decreasﬂd“latn lity, of illtf:nng facepiece

PrngrmMiaken a rese-th study ]ucﬂtmg at the effects of various
methuds Of decontamination (e.g, chemical, soap & water, UV light, gas
st n, mmrmavmg, heat [m . autuclavmg]) upon the filtrauun

some metiiods of decontimination ( (UV light, hydmgcn peroxide) that do not
~affectfiltration performance and could potentially be useful, whereas others

(h]each‘nhylenewde microwave) degrade the respirator sumﬂwhat (but not
standards), and nﬂ'lcrifssnpmpy] alcohol, soap & water, and autnclavmg)
_excessively dégrade the performance or deform the respirator. This work will
~also allow forthe development of a standardized test protocol for measuring the
sw.lzatmmﬂﬁcacy of a decontamination procedure for filter medial and
facepiece respirators.

** Long term research is needed to determine conditions and materials that do
not sdpport long-term survivability and viability.

1.2.4 What should the public health messages be with regard to preventing transmission
(e.g., open windows, use hand sanitizers)?

1.24.1

1.2.4.2

PPT Program continues to conduct research and provide recommendations for
the prudent use of PPE based on the best available knowledge.

NIOSH/Division of Surveillance, Hazard Evaluations and Field Studies
(DSHEFS) has capabilities to provide guidance and assistance to employers and
workers, including healthcare workers, addressing workplace hazards associated
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1.2.4.3

1.2.4.4

with pandemic influenza and aerobiological contaminants as a part of HHS
pandemic influenza response plan responsibilities.

NIOSH/DSHEFS has developed a proposal for active surveillance of healthcare
facilities that would assemble information relevant to a number of issues
pertinent to the spread and preventive practices of influenza. Information
identified for collection includes use of respirators, infection control practices,
rates of infection, and infection patterns that may distinguish different types of
healthcare workers. This would also have the potential to relate influenza
infection patterns to various circumstances and work pmcuces that may
contribute to mfcctmn

virulence, conditions that support transmisqzhﬂlty ﬂli&(:t}ndltlﬂn'-‘- that support
]ﬂng -term Sl.ll"'n’l\"ablllt}’ and Tn.rn?tl:-lllt:.f

of influenza transmission and prevention of seasonal influenza with parhcu]ar focus on the
effectiveness of types of PPE

1.3.1 ** Possible funding sources — CDC panidemic funds, NIH/NIAID

132 #*# What are the ma]ur mndﬂs c-f I:ransnnssmn?i—low much does each m.-c-de of

1.3.2.1

1.3.2.2

1.3.2.3

1.3.2.4

** CDC/Office of the Fh:ectﬂrfﬂﬁ' ice of thﬂ&gy and Innovation
(CDC/OD/OSI)

New NIH Centers of Excellence ldeﬂtlhcd in FYO7 may be appropriate to
conduct studies.

Potential for Office of Extramural. Pr-:}grzrms (OFP) to provide grants for studies
related to transmission. s

Results of this werk are needed for PPT recommendations and serve as input to
PPF Program strategic planning (research, policy, etc).

1.3.3  What is the size distribution of particles expelled by infectious individuals, and how
does that continuvum.of sizes affect transmission?

1.3.3:0¢

NIOSH PPT ngram has a N{'}RA pl‘ﬂ_lELt to characterize the particle sizes,

ef ieclweness of dlbpﬂﬂﬂblt masks and respirators at preventing the release of

~ . cough-generated particles. Based on results, NIOSH will be proceeding to
“assess the affect of wearing respiratory protection when coughing and when in

1.3.3.2

the presence of someone coughing. This work is summarized here [Reference
BJ."F¥07 intramural program funding was $269K. Results for this effort will
also feed into Recommendation 1 (1.3.6).

** Rqscarch on the transmission and viability of unfiltered particles is needed.

1.3.4 Is the virus viable and infectious on fomites and for how long? Are fomites a means
of transmission and are some more able to transmit than others (i.e., viruses on
respirators or cloth versus metal or wood surfaces)?

1.3.4.1

Assess viability of virus on respirators.

Although respirators serve to protect the wearer, concerns exist that viruses
remaining on a respirator transform it into a fomite that may serve as a vehicle
for infection of the wearer, or others, through handling or reaerosolization.
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1.3.4.2

Utilizing the MS-2 viral E-coli bacteriophage as an influenza surrogate, the
NIOSH PPT Program has undertaken a study addressing the viability of the
MS-2 virus on various models of filtering facepiece respirators (mcludmg
respirators with antimicrobial components). Samples of 2.5x2.5 cm” pieces of
respirator filter material exposed to MS2 particles are stored for various times
under optimal growth conditions. Since temperature is a major determinant for
MS2 survival, samples are stored at 22°, 30°, and 37°C. Afier incubation for 4
hrs, 1, 2, 4 and 7 days, the samples are processed and the percentage of MS-2
survival is calculated. Data generated by this study wilkoffer important
information on fomite relatcd issues and also aHow@i"fh&quantifcaﬁﬂn ﬂf

needed to quantify the level and type c-f gontrols required esprotect HCW from
potential formite exposures.

1.3.4.2.1 CDC/National Center for Prmrednesq Detection and Conteol of

Infectious Diseases {LDC!NCPBCiﬁand NIAID will be appnsmf the
research needs.

1.3.4.2.2 ** PPE effectiveness study will exme survival rate of the live

vaccine/virus on 1ntemaha,nd external burfamf the PPE as described in
Reference V. e

1.3.4.2.2 These needs may beqcm under NIAIT grants.

1.3.43

*# Research on the viabilitviof wmmatenah and surfaces used for PPE
other than respirators and ability to be.déeontaminated is needed.

1.3.43.1 CD@andNIAID will be apprised of the research needs.
1.3.4.3.2 Jhese necds inay be achievable under NIAID grants.
1.3.5 What a{:lﬂﬁm the hﬂthcarc setung'&re associated with minimal or increased

trammmsmn’?‘ fi.

1.3.5.1

4 Rescarém o :':eﬂlanuc and activity definitions, are needed

A0 tordefine risk Yevels of wurkﬁ!lte activities and locations for mﬂucnza

'raam

transmission in healthcare settings. These present both near and long term
Gppﬁﬂumtlﬁ ety

NIOSH/Health Effects'Lad Division (HELD) and Division of Respiratory

& Disease Studies (DRDS) are working in collaboration with researchers at West

“Mirginia University on a project to examine the potential for airborne

t“,nussmmt mﬂuf:nza virus in a hospital emergency de,partment. The
mﬂuc‘_;m may be transmitted from infected patients to healthcare workers and
others in a healthcare facility. Selected workers in a local hospital emergency
department will wear a two-stage bioaerosol sampler during their normal work
routine to determine whether airborne influenza virus is detected during the
months of high influenza activity. The samplers will also be deployed in fixed
locations for area sampling. Since the sampler fractionates the aerosol particles
by size, the particle size information will help to determine if the virus is
transported in larger droplets and/or smaller droplet nuclei. Collected samples
will be evaluated for the presence of influenza virus by a PCR-based virus
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detection system. Results will be analyzed by particle size to deduce by which
mechanisms the aerosolized virus may be transmitted, e.g. by (i) large droplet
contact, and/or (ii) small droplet nuclei in circulating air.

1.3.6 In light of the information that is gained on influenza transmission:

1.3.6.1 How

effective is each type of PPE (gowns, gloves, respirators, etc.) in reducing

the risk of influenza transmission (quantitative performance analysis)?

1.3.6.1.1

1.3.6.1.2

An assessment of current standards needs to be conducted to categorize
existing PPE as it relates to current standards. NPPTL currently certifies
performance of respirators, other PPE performange is assessed by third
party certification authorities in accordance with consensus standards’ test
methods. The PPT Program has limited mf;ﬂ_!_‘.;‘utture for PPT testing
heyond mbplrator ISSUH'-‘: lhe PPT Prngrirn s piannmg to expand its

and labaramnes

Resplratc-r users cnugh smd}ryﬂunstmctinn ofa mugh aerose] exposure
and dlspnsablc filtering facepiece rn_gplrmrs protect healtheare workers
from potentially infectious aerosols‘preduced by patients during coughing,
and to provide healthcare recommendations based upon the research
results. A cough simulator will be built that*coughs” a simulated aerosol-
aden cough through'a standard head form ['mihd the cuughmg head
connected toa hreathmg maghine mmﬂate the inhalation and exhalation
of a-healtheare worker; this second head form can be outfitted with a

surgical mask or respirators: The coughing and breathing head forms will

be placed inatest chamber to simulate the cough of a patient and the
respiration of a healthcare worker, and measure the amount of the cough
aerosol that is‘inhaléd:by. the breathing head foru wiiii or without a
surgical mask or respirator. Five surgical masks and five respirators

“eorrespondingito those in the CDC Strategic National Stockpile, which

could potentially be used to support healthcare operations in the event of a
pandemic, will be tested in this project. Current initiatives are described
in Reference B.

Funding to develop appropriate surveillance initiatives is needed. The goal

- of surveillance within the PPT Program will be to develop and strengthen

1ssues associated with the use of PPE/PPT in the workplace. Information
gathered through the surveillance program will be used to provide baseline
data on PPE/PPT use in workplaces, develop outcome measures ior other
NIOSH programs, help sharpen the focus of NPPTL’s research program,
as well as aid in the development of a more effective and active
information dissemination program. The surveillance plan activities
applicable to this action plan include: analysis and linking of existing
databases, initial demonstration/pilot studies, and development of a
sentinel system for healthcare. The aim of the Sentinel System for
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Healthcare is to develop an ongoing Demonstration and Sentinel
Surveillance System for the ongoing monitoring of PPE/PPT (N-95,
EUAE (Emergency Use Authorization Equipment) etc) selection, usage,
fitting, periodicity and effectiveness in five major hospitals in the United
States to evaluate and enhance timely interventional response to Pandemic
Influenza, Bioterrorism and other Disasters (natural and man-made). A
proposal for this work is under development.
1.3.6.2 How effective are medical masks?

1.3.6.2.1 ** Currently, performance is assessed in accordance with consensus
standards’ test methods as FDA cleared medical' devices.

1.3.6.2.2 Cough project will evaluate surgical masksds described in Reference B.
Also, see write-up in 1.3.3.1 for details o&ﬁu&pr.uect

1.3.6.2.3 ** Elastic textile solution pilot for prototype maskswwill examine masks
for potential protection against infeetious‘aerosols &ﬂﬂscnbed n
Reference U.

1.3.6.2.4 Funding to develop appropriate surveillance initiatives IS““:IEEL

1.3.6.3 What innovations regarding PPk aremeeded to enhance effectiveness?

1.3.6.3.1 NIOSH conducted workshops withRAND Jan 2004 to identify future PPE
needs. '

1.3.6.3.2  Nov 30 - Decl 2{)&1 PPT Program cumﬁned wurkshop to assess current

provided in I{cfcrcnce o

1.3.6.3.3 PPT Program will cuuiuct a wnhhnp in Eﬂﬂﬂ to assess the current state
of technology. A cammrunhsmem presolicitation for a contractor
to Wr: and mndumlhe workshop was published on Nov 8, 2007.

ﬂ"my of Eh{e g. masks, m]:uraturs eye protection) in reducing
ne tr influenza as described in Reference V.
1.4 ** L}cms ewd&:-based resem:h pmtuculs and implementation plans for

1 4 Eﬁte ** Long term'esearch
1.4.3 Howdistinct is transmission in different venues including healthcare, schools, and

households? &

1.4.3.1 **wm research.
1.4.4 What is the fime sequence of infectivity?

1.4.4.1 ** Long term research. _
1.4.5 If a person excretes virus during the presymptomatic period, is the individual
infectious; is virus found in the exhaled air during normal breathing or if someone has
a normal cough or sneeze (i.e., allergic cause)?
1.45.1 ** Long term research.
1.4.6 When patients receive antiviral drugs do they continue to excrete virus?
1.4.6.1 ** Long term research.
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1.4.7 What is the virus concentration in saliva and nasal fluids when a person is
asymptomatic, during infection, and during recovery?
1.4.7.1 ** Long term research.
1.4.8 What is the impact of masking patients on transmission risk? If effective, how long
should a medical mask be worn?
1.4.8.1 ** Long term research.
1.4.8.2 ** Funding to develop appropriate surveillance initiatives is needed.
1.4.8.3 Cough project will evaluate surgical masks as described in Reference B. Also,
see write-up in 1.3.3.1 for details of this project.

PPT Program PPE for HCW Action plan

**2 For the recommendation charts below:

Objects with yellow fill represent NPPTL

Objects with orange fill represent NIOSH

Objects with light purple fill represent CDC % b
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IOM Recommendation # 2: Define Evidence-Based Performance Requirements (Prescriptive
Standards) for PPE (Chap 3, p 106)

NIOSH, through the National Personal Protective Technology Laboratory (NPPTL), in
collaboration with extramural researchers, manufacturers, and regulatory agencies, should define
a set of evidence-based performance requirements or prescriptive standards for PPE to facilitate
their design and development that optimally balances the cost, comfort, and degree of protection
of PPE and enhances the compliance with their use in the field.

fluids and acmsols i,

2.1.1 Develop standards for respiratory PPE. ':5';5;::_
2.1.1.1 Identify approaches to address gaps.
2.1.1.1.1 An assessment of current standasds needs to be condueted to categorize
existing PPE as it relates to cufrent standards. NPPTL cusrently certifies
performance of msmratorsrn“PE perfermance is assessed by third
party certification authorities in mdaam: with consensussstandards’ test
methods. The PPT Program has limited infrastructure for PPT research,
development and imvestigative testing beyond respirator issues. The PPT

ngram is planning #oiexpand its capabl}ﬂpm protﬁctwe cloﬂ]m;,

"""""""

authnntlcs and labnratunes .rw' R
2.1.1.1.2  NPPRELebntinues to certiiy performanee of respirators through 42 CFR
Part 84. NPPTL has increased its capacity for Part 84 testing of N95
#“zespirators fram 2 particulat@filter penetration test instruments to 3 test
mments.md a fourth instrument available as a backup or additional

‘Mactf:rlmﬁor respirators to be designated as “Public Use
Respirator for Pandemic Flu™ by the FDA. Two filtering facepieces
fromone manufacturer are currently certified by FDA. PPT Program
hasan additional program in place with FDA for manufacturers
. seeking to make an antimicrobial claim on their FF products. PPT
m..ﬂf“ugram handles the particulate tf:sung and performance evaluation,
2.1.1.1: 3 2 The PPT Program continues to Lﬂll?h rote with Occupational Safety
and Health Administration (OSHA) for coordination and support for
respirator selection and use requirements during emergency as well as
routine applications.
2.1.2 Develop standards for other than respirators.
2.1.2.1 Identify approaches to address gaps.
2.1.2.1.1 An assessment of current standards needs to be conducted to categorize
existing PPE as it relates to current standards. NPPTL currently certifies
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21212

2.1.2.135

performance of respirators, other PPE performance is assessed by third
party certification authorities in accordance with consensus standards’ test
methods. The PPT Program has limited infrastructure for PPT research,
development and investigative testing beyond respirator issues. The PPT
Program is planning to expand its capability in protective clothing
research, development and investigative testing through training,
additional personnel, and cooperative efforts with third party certification
authorities and lahuramrit:s

in accordance with consensus standards’ test mnthl:rds
Collaboration with ASTM, 1SO, ANSI andJSEA.

2.2 Usability — Maintain biomechanical efficiency and sense of touch.and feel, odor-free,
hypoallergenic, accommodate wide range of users (face'and body-profiles), compatibility
across various elements of the PPE ensemble and with.other equipment.(e.g.. stethoscope),
non-startling to patients and families, facilitates ggmmunication with Utlﬂ'ﬁ [verba] facial).

2.2.1 Develop standards for respiratory PPE.
2.2.1.1 Identify appmaches to addrcss gaps

2.2.1.1.1

22.1.1.2

22113

peribnnance of respirators, other PPE pﬂ'tbrmanc:: is assessed by third
party ccrtiﬂcation ﬁﬁﬂtﬂtitics in accordanee with consensus stanclards test

devclﬂpmcnt and inv cﬂlgatwéw,g beyond respirator issues. The PPT
Program is planning to expand its capability in protective clothing
research, development and investigative testing through training,
additional'personnel. and ceoperative efforts with third party certification
authorities and laboratories.”

NPPTL cnnﬂnuﬁ to c:ert:lh_.' performance of respirators through 42 CFR
Part 84.

Eﬂ]laburﬁnﬂ bemf:m fﬂEA and the PPT Program.

2.2.1.1 .3.1 PPT ?rngram anthmpnmurm initiatives ongoing. [References Q &

2.2.2% Bevelop standards {for other than respirators.
2.2. 2.1, Identify appreaches to address gaps.

2. 22

An assessment of current standards needs to be conducted to categorize

3 _existiug PPE as it relanﬁ to current standards NPPTL currently cerﬁﬁes

22212

pnrty certification auﬂmntles in accordance with consensus standards’ test
methods. The PPT Program has limited infrastructure for PPT research,
development and investigative testing beyond respirator issues. The PPT
Program is planning to expand its capability in protective clothing
research, development and investigative testing through training,
additional personnel, and cooperative efforts with third party certification
authorities and laboratories.

Other PPE performance is assessed by third party certification authorities
in accordance with consensus standards’ test methods
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717 2.2.2.1.3 Collaboration with ASTM, ISO, ANSI and ISEA.

© 718 2.2.2.1.4 DSR input for whole body anthropometrics. [References T]
719 2.3 Comfort and Wearability — Comfortable—no skin irritation or pressure points,
720 Breathable—air, prolonged use without discomfort permeable, Moisture absorbent—
721 wickability, Low bulk and weight, dimensional stability, easy to put on and take off (don
722 and doff).
723 2.3.1 Develop standards for respiratory PPE.
724 2.3.1.1 Identify approaches to address gaps.
725 2.3.1.1.1 An assessment of current standards needs to be cenducted to categorize
726 existing PPE as it relates to current standards. NPPTL currently certifies
727 performance of respirators, other PPE perfutmame is assessed by third
728 party certification authorities in accordan¢e with.consensus standards’ test
729 methods. The PPT Program has limited infrastrueture for PPT research,
730 development and investigative testingbcyand respirater issues. The PPT
731 Program is planning to expand its capability in protectiveclothing
732 research, development and inwestigative festing through traiming,
733 additional personnel, and ecoperative eth;lts with third partyeertification
734 authorities and laboratories.
735 2.3.1.1.2 NPPTL continues to certify performanee of respirators through 42 CFR
736 Part 84
737 2.3.1.1.3 Collaboration betww;rsfﬂther Agengigs and the PPT Program.
738 2.3.1.1.3.1  The comfort ofia respirator may impactthe user’s ability to tolerate
739 long periods of use as wonldoccur in the healthcare environment
740 during a pandemicinfluénza. The PPT Program has served in a
741 « eonsultant role to thetVeterans Health Administration (VHA), which
742 4 is addressing the issue of nurses’ tolerability for respirators (i.c.,
743 A filtering facepiece respirators, powered air-purifying rc-apiratnrs
744 ‘mhalf-fmnpiece elastomeric respirators) in a recently-completed study
T4 .ELgVHA hospital Intensive Care Unit.
746 (R, Prcﬁmmary data analysis indicates that there are two general groups
747 o = of nursewsers of respirators and that both have different tolerance
748 i, ‘t”ﬂpamumr!ung‘tenn wear. This data is of potential import in
749 ‘situations, such as a pandemic influenza, where lengthy work shifts
750 b (e.g.. >12 hours) can be anticipated.
751 2.3.1.1.3.2 The PPT Program is undertaking a 2008 study (The Impact of
752 2 Respirator Use on Carbon Dioxide and Oxygen Saturation, Project
753 . ID 921ZBFS) to determine carbon dioxide and oxygen levels in
754  healthcare workers who wear respirators (i.c., N9SFFR with and
755 without exhalation valves, and with and without surgical mask
756 overlay, elastomeric half-facepiece respirators) for prolonged periods
757 as would occur in a pandemic influenza. If elevated CO2 levels or
758 depressed 02 levels are measured that would lead to symptoms,
759 mitigation strategies can be developed.
760 2.3.1.1.3.3 Possible project on doffing garments.
761 2.3.2 Develop standards for other than respirators.

762 2.3.2.1 Identify approaches to address gaps.
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2.32.1.1 An assessment of current standards needs to be conducted to categorize
existing PPE as it relates to current standards. NPPTL currently certifies
performance of respirators, other PPE performance is assessed by third
party certification authorities in accordance with consensus standards” test
methods. The PPT Program has limited infrastructure for PPT research,
development and investigative testing beyond respirator issues. The PPT
Program is planning to expand its capability in protective clothing
rcscar::h development and invesﬁgative testing thrc-ugh rrainjng

authorities and lahmamnes
2.3.2.1.2 Other PPE performance is assessed by third;pm}f certification authorities
in accordance with consensus standards’4est methods.
2.3.2.1.3 Collaboration with ASTM, ISO, ANSI'and ISEA.
2.4  Durability — Adequate wear life, Strength—(tear. tensile. burst), Abrasion resistance,
Corrosion resistance.
24.1 Develop standards for respiratory PPL.
2.4.1.1 Identify approaches to address gaps.
24.1.1.1 Existing and ongoing revisions of _#_.LS]E:_._I,ISD and other applicable
respiratory protection consensus standards are being assessed for
alignment and potential adoption by the PPT Program.
24.1.1.2 NPPTL continues to eertify performance of respirators through 42 CFR
Part 84. [Reference §] :
2.4.1.1.3 Collaboration with ISEA and PPT Program. »~
2.4.2  Develop standards for other than respirators. Longterm research.
2421 Identity approaches to address gaps. '
2.4.2.1.1 An assessment of current standards needs to be conducted to categorize
~~existing PPE as it relates to eurrent standards. NPPTL currently certifies
performance of respirators, other PPE performance is assessed by third
party eertification autherities in accordance with consensus standards’ test
= methods. The PPT Program has limited infrastructure for PPT research,
development and investigative testing beyond respirator issues. The PPT
Program is planning to expand its capability in protective clothing
researeh, development and investigative testing through training,
additional personnel, and cooperative efforts with third party certification
authorities and laboratories.
2.4.2.1.2 . Other PPE performance is assessed in accordance with consensus
standards’ test methods
2.4.2.1.3 Collaboration with ASTM, ISO, ANSI and ISEA.,
2.5 Maintenance and Reuse — Easy to decontaminate and discard disposable elements, Easy to
clean and replace parts in reusable PPE.
2.5.1 Develop standards for respiratory PPE.
2.5.1.1 Identify approaches to address gaps.
25.1.1.1 Existing and ongoing revisions of ANSI, ISO and other applicable
respiratory protection consensus standards are being assessed for
alignment and potential adoption by the PPT Program.
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2.5.1.1.2 NPPTL continues to certify performance of respirators through 42 CFR
Part 84. [Reference S|

2.5.1.1.3 Collaboration with Users/Other Agencies and the PPT Program.

2.5.2 Develop standards for other than respirators.
2.5.2.1 Identify approaches to address gaps.

2.5.2.1.1 An assessment of current standards needs to be conducted to categorize
existing PPE as it relates to current standards. NPPTL currently certifies
performance of respirators, other PPE performance is assessed by third
party certification authorities in accordance with gonsensus standards’ test
methods. The PPT Program has limited infrastmucture for PPT research,
development and investigative testing beyg Fspirator issues. The PPT
Program is planning to expand its capab;ﬁ}'f tective clothing
research, development and 1nvestlgatwuiestmg through training,

authorities and lnhcratuncs ' e
2.5.2.1.2  Other PPE performance is asﬂsed by third party certification authorities
in accordance with cunsmﬂWderS test methods A 4
2.5.2.1.3 Collaboration with ASTM, 150, QHSI 3pd ISEA. '
2.6 Aesthetics — Variety of styles and colors, Customizable..

2.6.1 lhc PPT Program and E;landud,s [Jew:lupmcnt szatlons (SDO) to deve]c-p

PPE as 1t relates to current stanﬁrdﬂqPMntly certifies performance of
respiratorsgother PPE performange is assessed by third party certification
authoritiés in accordance with consensus standards’ test methods.

2.6.1.2 PPT Program will conduct a workshep in 2008 to assess the current state of
technolﬁgﬁwh cnn:llllﬂrcc business lﬂ‘}‘ prresuhcltatmﬂ for a contractor to

2 7.3 PPT Program will mndu::t a warkshop in 2008 to assess the current state of
technology. Aeommerce business daily presolicitation for a contractor to
coordinate andvconduct the workshop was published on Nov 8, 2007. [Reference

D] Wy
2.7.2 ¥ Appme PPE manufacturers of capabilities to increase cost effectiveness of
PPE.
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IOM Recommendation #2

211132 * PPT Program Response
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10M Recommendation # 3: Adopt a Systems Approach to the Design and Development of PPE
(Chap 3, p 106)

NIOSH should promote a systems approach to the design, development, testing, and certification
of PPE using evidence-based performance requirements or prescriptive standards and fostering
closer collaboration between the users, manufacturers, and research and regulatory agencies.

PPT Program Plan in response to IOM Recommendation # 3

3.1

Standardize on a system safety plan with six phases {Concept, Definition,

basis for the proposed system hazard analysis. The definition phase allows ﬁ::rr
verification of the initial design and engineering of the PPE:The development phase
provides system input for environmental impaet, PPE engineering, integration support
and use studies. The production phase is where the PPE is manufactured and quality
control inspection and testing is achieved. The deployment phase is where the PPE
becomes available to the users and trat'nirg:ﬂd audithg is done. The disposition

3.1.1  Evidence based perfﬂrmanoe requlremcnh\ﬁnm rcconuncndatmn number two

3.1.2
3.1

should be used as inputssinto these activities.
Outputs from 4.3 are to be-used as inputs into ﬂlnue activities.

3 Examine appropriate regulations for.gaps where qymc.-appmach requirements
could be added to existing standards.

3.1.4  The program in place for CBRNFNFPA SCBA muld be considered as a model

for “lessons learned”.

3.1.5 Somedesting required to developing a healthcare system is currently underway

andwillinform future options, i.eaN95 v P100, full facepiece respirator use,
adhesiveseal I“:bpltdl(}rb I11 test evaluations | Reference E |, and cough study
[Reference Blas i

3.2 What mnmdnteenybtenumstralegm measures can be taken to facilitate closer
collaboration between healtheare workers (end users), PPE manufacturers, and certification
or regulatory agenciesen the design-and development of PPE for healthcare?

3.2.1

“Improved outreachiapproaches directed to healthcare worker PPE users, including
pm@cssmnal sociefies and labor rcprcscntatwcs to participate and pruwde input in

3.2.1.1 Elﬂlmnmi: st:rat::gles to simulate zmd enhance healthcare worker

panicipatiﬂnin standards development committees, public meetings and research

activities.

3.2.1.1.1 ** Funding sources need identified.

3.2.1.2  Currently, Occupational Medicine residency programs graduate < 100
physicians per year in the U.S. and many of these individuals enter
academia. Many medically-related Occupational Medicine tasks (e.g.,
respirator fit testing, audiology testing and review, baseline pulmonary
function interpretations, etc.) ure overseen by Internal Medicine and
Family Medicine practitioners who may have limited training in these
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898 areas. During a pandemic influenza, demands on these practitioners

899 regarding such issues as respirator fit testing may take on additional

900 importance. The PPT Program has developed a one-day Occupational

901 Medicine rotation at NPPTL, for Internal Medicine and Family Medicine
902 resident physicians that offer instruction in such areas as audiology,

903 respirator fit testing, and shadowing of an Occupational Medicine

904 physician in the NPPTL Occupational Medicine clinic. This outreach

905 endeavor will serve to increase the medical practitioner’s Occupational
906 Medicine skills and also make him/her aware oi NPPTL services that may

907 be of use to the practitioner.
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IOM Recommendation # 4: Increase Research on the Design and Engineering of the Next

Generation of PPE (Chap 3, p 106-107)

NIOSH, the Department of Homeland Security, the Department of Defense, manufacturers, and
other relevant organizations and agencies should fund research directed at the design and
development of the next generation of respirators, gowns, gloves, and eye protection for
healthcare workers that would enhance their safety and comfort.

PPT Program Plan in response to IOM Recommendation # 4
4.1 Utilizing innovations in materials such as shape memory polymers (e:g., to obviate fit
testing and enhance fit of respirators and comfort of gowns) m ﬁmshmg treatments (e.g.,

safe antimicrobial or biocidal finishes)
4.1.1 What technologies can improve fit to circumvent the need for fit testing?

4.2

4.1.1.1

4.1.1.2

4.1.1.3

NIOSH conducted workshops with RAND:an 2004 to identify future PPE
needs.

Nov 30 - Decl 2004 PPT Programeonducted workshop to asmum:nt state
of knowledge of infectivity of bibaerosol: Reference C.

PPT Program will conduct vmrkshup m Eﬂﬂﬂ h assess the currem state of

2007. Referenee D.

4.1.2  What innovative designs can iiﬁx‘me wearability issues.regarding PPE?

4.1.2.1

4.1.2.2

4.1.2.3

NIOSH conducted workshops witheR AND Jan 2004 to identify future PPE
needs.

Nov 30 - Decl 2004 PPT Program@onduetediworkshop to assess current state
of knowledge efinfectivity of bivaerosol: Reference C.

PPT Pgogram will eonduct workshop in 2008 to assess the current state of
technology. A commerce business daily presolicitation was published on Nov
8, 2007, Reference D.

Developing more effeetiveand consisteni..as.seals for respirators, including examination
of the effect of wear and repeated donning and doffing on the quality of the faceseal of
filtering facepiece respirators, and research on the effect of respirator filter efficiency on
faceseal leakage and degree of protection
4.2.1% What are the differences in'protection of N95 versus N100 or other respirators if
exposed to humanand avian influenza aerosols?

4.2.1.1%

‘PPT Programeis conducting research on relative performance of N95 and P100
Flhmng ]*aneplece Respirators (FFRs) in Iabﬂratury protection lew:l studies.
genefﬁéﬂ aerosol (corn oil am:l sodium chloride) and ambient aerosol
(PortaCount Plus) fit test facilities. Test results would be applicable to virus
particles (whether aerosol or droplet transmission). Reference E.

4.2.2 Could a nondisposable respirator be designed that could be easily decontaminated and
cost-effective?

42.2.1

4222

Ease of acceptable decontamination procedures are dependent on virulence of
virus and effectiveness of decontamination methods.
Possible project to study antimicrobial respirator technology.
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4.2.3 Study of efficacy of user seal checks on filtering face-piece: Reference E. The user
seal check is required with every donning of the respirator to verify that an adequate
fit has been achieved. However, the value of the user seal check has not been
adequately demonstrated in the literature.

4.2.4 Develop a request for proposal (RFP) to solicit development of innovative products
through the NIOSH/OEP.

4.2.4.1 ** Funding sources need to be identified.
4.3 Providing a seamless interface between PPE (e.g., eye protection and respirators)

4.3.1 Some of the lessons learned in the current project. Next Generation Structural Fire
Fighting PPE Ensemble may be applicable to healmcare Mﬂ*?v.en though it doesn’t
apply to pandemic flu. Reference F. &

4.3.2 Outputs of activities should be provided as input togcomldatmn number three
3.1.

4.4 Designing respirator facepieces to integrate medicalidevices such amthoscope and to
improve communication between the user and others.

44,1 ** Apprise PPE manufacturers.

4.5 Establishing a new set of performance requirements for PAPRs and for reusaﬁ filtering
facepiece respirators that meet the needs of health workers

4.5.1 Current PAPRs are designed to provide extremy rhigh flow rates to protect the
worker in an industrial semngn Whﬂc appmpnate Wotect from signif’ cant dust

exhaled air), andwhabdesign modifigations would'be needed to ellmmate such risk as
well as facilifate interagtions with patignts?

4.5.1.1 PPFProgram hasdeveloped con@t for new PAPR certifi catlon pmwsmns that

R*Jratur}r-ﬁqulpment And Technology for Healthcare Employees). Currently
in mecntal stages, this endeavor initially will bring together a working
g,raupmnmstmg of healthcare workers and respirator experts from academia
and government that will address respirator characteristics germane to
healthcare workers (e.g., speech intelligibility, visibility, hearing, etc.) with the
goal of identifying features (e.g., clear silicone components, speech diaphragms,
etc.) that would enhance respirator performance in the healthcare setting. The
second stage of this project would consist of bringing these recommendations to
respirator manufacturers with the intent of developing a respirator that is
designed specifically with the healthcare worker in mind. Improved respirators
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are likely to be better tolerated during periods of prolonged use, such as
influenza pandemics.

4.6 Incorporating sensors into PPE to detect breaches and notify users of end of service life and
other protection information. Sensors for face seal leakage is the key issue in this
recommendation. If the PPE was not donned properly or no longer fitting, can this be
detected and the user alerted?

4.6.1 Can the protection levels of the PPE worn by healthcare workers (e.g., N95
respirators) be continuously monitored during use to provide an alert to change the
PPE when it is no longer effective?
4.6.1.1 PPT Program will conduct workshop in 2008 to asses the.current state of
technology. A commerce business daily presollmﬁmn was published on Nov
8, 2007. Reference D.
4.6.1.2 PPT Program — New Sensor Technology Dwelnpmtm for ESLI: Reference H.
Even though this project doesn’t apply direetly to pandemie:flu it may be
possible to use some of the lessons learned in this project and apply it to
healthcare PPE (ie like working mﬁ manufacturers to develop: sensor.
technology).
4.6.2 Develop other-than-respiratory PPE with teul:nmlngy to alert the user when
effectiveness may be compromised. B
4.6.2.1 Add colorimetric write-up.
4.6.2.2 Add innovative indicatorarite-up for chemicalpretective clothing (CPC).
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IOM Recommendation # 5: Establish Measures to Assess and Compare the Effectiveness of PPE
(Chap 3, p 107)

NIOSH, through NPPTL, should develop and promote a validated set of measures for comparing
the effectiveness of PPE products. The goal is a set of measures that would allow users to
compare and select appropriate PPE commensurate with the assessed risk and desired level of
protection. Particular attention should be paid to disseminating information to healthcare workers
on PPE effectiveness relevant to influenza.

PPT Program Plan in response to IOM Recommendation # 5
5.1 Expedited efforts to finalize a standardized method for mea;
of respirators as part of the NIOSH respirator approval prafocolss,
5.1.1 The NPPTL Total Inward Leakage (TIL) ngram will estam TIL performance

ing the total inward leakage

into the program following completmn of the half- muk project. Respirator TIL
testing is intended to quantify the ability of wratﬂs tovfit a range offacial
dimensions, representative of the US warkforcu@‘qtal inward leakage testing

performed under laboratory cenditions represents-aesiterion for performance that will
influence PPE desngn PPT Prog [lL initiative: Rﬂference L.

viruses, and what improvements can baﬂadeMg and decontamination
procedures given thatinformation?
5.2.1.1 As&e%e »1ahllim.of 1nﬂu-:nzaiu'us on filter medla Refarem.e A.

hmrecnmmendaﬁms can ha addressed.
5.3.1.1&he PPT Program Facial Anthropometrics Research Roadmap was created in
ber 2007 and posted on the web for comment. The comment period will
be Ml 22 February 2008. The plan can be found here. Reference R.
5.3.1.2  DSR input for whole body anthropometrics ongoing activities. References T.
5.3.2 How does the penetration risl «f N95 respirators made of dificrent materials and
designs change with high inhalation rates?
5.3.2.1 PPT Program will conduct workshop in 2008 to assess the current state of
technology. A commerce business daily presolicitation was published on Nov
8, 2007. Reference D.
5.3.3 What are the appropriate PPE decontamination strategies that would not compromise
the integrity of the PPE while being easy and cost-effective to implement in a
healthcare setting?
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1077 5.3.3.1 PPT Program is currently investigating effects of decontamination procedures
1078 on respirator performance: Reference A. PPT Program to collaborate with CDC
1079 Division of Hospital Infections re: biology of virus and best possible

1080 decontamination procedures.

1081 5.3.4 Do specific procedures (e.g., nebulization, endotracheal intubation, bronchoscopy,
1082 cleaning of patients’ rooms) place healthcare workers at higher levels of risk of
1083 influenza infection? To what extent do various types of PPE offer protection during
1084 these procedures and processes?

1085 5.34.1 **(same as 1.3.5 under recommendation #1)

1086 5.3.5 How does the level of protection afforded by N95 changes swith and without fit

1087 testing? What is the impact of masking influenza patients on transmission risk? If
1088 effective, how long before the respirator needs to bechanged?

1089 5.3.5.1 Describe the FDA Community use respiratofand the seience behind the

1090 decisions (for question 1)

1091 5.3.5.2 Seasonal influenza studies should be gonducted in cnllabﬂm with other
1092 NIOSH programs, CDC and NIALD.

1093 5.3.6  What are the best practices for PPE removakto minimize risk of self-ineemlation?
1094 5.3.6.1 Assess the viability of influenza virus onfiltermedia: Reference A.

1095 5.3.6.2 Explore efficacy in collaboration with CDE. FDA and EPA: Reference A.
1096 5.3.6.3 Collaborate with PPT manufacturers: Reference. /.

1097 5.3.7 What are the risks of self-inoculation when changing' PRE (i.c., is the true acquisition
1098 risk the same when wearing a medical mask and changimg to an N95 for high-risk
1099 procedures versus wearing an N95. thrnumm; shift?)”

1100 5.3.7.1 Assess the viability of influenza virus on filtéemedia: Reference A.

1101 5.3.7.2  Explore @ﬁoqu.n collaboration with CDC/FDA and EPA: Reference A.
1102 5.3.7.3 Collaberate with PPT manufactugers: Reference A.

1103 5.3.8  What protective roles do gloves, gownsy .and face shields or other eye protection play
1104 in preventing influenzatransmission? =

1105 5.3.8.1 ** (same as 1.3:5 under recommendation #1)

1106 5.3.9 Whatprotéction would.medical masks provide to the wearer during an influenza
1107 pandemic?

1108 #5.3.9.1 ** (sameas.3.5 underrecommendation #1)

1109 5:39.2 Currently, the performance effectiveness of medical masks is assessed in

1110 . accordance with consensus standards’ test methods.

1111 5.3.10 On geing PP Program research activities

1112 5.3.10.1 Mlﬂpmt‘m and validation of PPE preconditioning methods: Reference J.
1113 v of filtering facepiece respirators: Reference A.

1114 The availability of FFR during a pandemic influenza is a subject of concern.
1115 Respirator manufacturers have warned that they may not be able to keep up with
1116 the anticipated demand. This has placed more emphasis upon the idea of

1117 decontaminating FFR for reuse. The PPT Program initiated a study in 2007
1118 (Reusability of Filtering Facepiece Respirators Exposed to Influenza Virus
1119 Simulant) to address the reusability of filtering facepiece respirators following
1120 various types of decontamination (e.g., heat, soap & water, chemicals,

1121 ultraviolet light, gas sterilization, microwaving). The data from this study have

1122 been analyzed and a manuscript prepared for journal submission. The data
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5.3.10.3

3.3.1 U.4

categorize the various decontamination agents with respect to their effects on
filtration performance of the respirator.

Improve criteria for emergency medical protective clothing (EMS): Reference
K. The PPT Program has undertaken a project to address the issue of protective
clothing for Emergency Medical Services personnel who respond to patients
with infectious diseases (approximately 1/29 of EMS calls), such as influenza,
by contracting a study (Improved Criteria for Emergency Medical Protective
C]othing - ijcct Plan Purchasc Order No. 214- Zﬂﬂﬁ—M 153’?{]) The objective

......

responders. This objective specifically is deﬁnMover single use garments,
cleaning gloves, footwear covers, and eye/facefproteetion devices. A secondary

objective of the project is to support the NFPA Techniedl,Committee on

Emergency Medical Services Protective @lething and Equipment in its
standards development process for medification of NFPA 1999, during its 2008
rewbmn process. l'he project is mtmdcd to prav ldf: technical mﬂ for the

some plausibility, it has noftander ientific sefutiny. The PPT Program
mltlatecl a study in ZDﬂﬁ {Mﬂﬂbﬁlﬁ%ﬁ%f N95 Rcsplrator Use with

evaluate the coneutrent use of N9SFFR with surgical mask overlay. Within-
respirator carbon dioxide levels, ﬁgygen levels, and breathing resistance are
being munred l.dﬂtemune the effect(s) of the surgical mask on these

s~ Knowledge 6f these data can help predlct physmlﬂglca] Effwla Vil

Breatbﬁg and Metabolic Simulator for correlative analysis.
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IOM Recommendation #5

PPT Program - TIL necks

311

mﬁmwin_ddus

doffing & decon can be

521

PPE remain

‘—‘—t contaminated with virus
-® [ | & what improvements in
1

walh COC. FO& &
EFA
336
R , ........... Bﬂtmh
e-® | -+—»| PPE removal io
8213 i minimize risk of self
=] Calisharamon wik I inoculation
| PPE rorwhinciurers
o
T 53.7
» Risks of self
inoculation when
changing PPE
539
Whal protection
»  medical masks
provide during
pandemic
532
Penatration risk of
| N5 with different
7| materials & designs
change w! high
inhatation rales
533
s Appropriate PPE
By -] T_;’:;‘“m"" decontamination
sirmbepes mh‘
healthcane
534
Healthcare
# procedures place
HCW at higher
5351 risk for fu
FbACmri:r 5348
use respiralor & L——— What protective
scienca behind | »{ roles do other
decisions | PPE play in
E352 | =
Conduct seasonal | 535
influenza studies Lewvel of
w other NIOSH L protection by NG5
prog . COC & with & without fit
MIAID testing

‘ FPT Program Response
51
E mpaiid) oo i B &
stk mehid for easutng |
e tial e iARCEce O IeEDIrEOnY
Ba g of Pao NBCTSH rospimaine
sl pe0bocol
52
Devalop and promole Ties
efficiency measures
i
|
} Fecommendation &5
E Establish Measures 1o Assess &
Compare the Effectiveness of PPE
53
Develop & promote
measures for comparing the
effectivensss of respirators, |
gowns, gloves, ey —
probection, and other types of
PPE based on evidence-
bnudm
rqUirements
A 8311
PPT Prag tacisl
anffroprrreines.
rEsEarch
$11
Dn goung PPT Program
Lo ]
53112
|| PPT Picy whole body
andhynerneCs
GED -
saman ey £l . 51 404
Cervpitaprasrd 4 . Wragrove Civdin s
sidaion, of PPE Frus sty of Mg -r-rq:_nmd-m sy e
precondiicnng hoepece resprators hﬂm{:m "
Ly |EME) e




Draft PPE for HCW Action Plan-022208_Rev.doc Docket# 129 Page 37 of 66

...... mmmm

R e : Je] ] | 1aT Joo|oforJare]or

-E« |
'i...
.rg
E
&
B
ol |
&
B
g
g

i g 2 3 e T T s s R T B SNETETE
i i e S R T g

(&

LN

IEEE

v
v

||I| ]

HEEDE

L. -]
504 Bmatly HOW Pghe risk for
5147 Ao o ST

53 5 Protwcion lvel on His
[ SRR T Ewiwe v & e

BB

., .
Il

'it
|
|

¥
I

IEIDEE

i
§
i

B

i

|




1167
1168
1169
1170
1171
1172
1173
1174
1175
1176
1177
1178
1179
1180
1181
1182
1183
1184
1185
1186
1187
1188
1189
1190
1191
1192
1193
1194
1195
1196
1197
1198
1199
1200
1201
1202
1203
1204
1205
1206
1207
1208
1209
1210
1211
1212

Draft PPE for HCW Action Plan-022208_Rev.doc Docket# 129 Page 38 of 66

IOM Recommendation # 6: Emphasize Appropriate PPE Use in Patient Care and in Healthcare
Management, Accreditation, and Training (Chap 4, p 140)

Appropriate PPE use and healthcare worker safety should be a priority for healthcare

organizations and heal

thcare workers, and in accreditation, regulatory policy, and training.

PPT Program Plan in response to IOM Recommendation # 6

6.1 Healthcare employers should strengthen their organization’s commitment to a culture of
safety by providing leadership in worker safety: instituting comprehensive, state-of-the-art
training and education programs; facilitating easy access to PPEs giving feedback to
supervisors and employees on PPE adherence; and enforcmg ih&(:lplmar} actions for
noncompliance. Near term research. R,

6.1.1 A commitment by healthcare employers to pmrnoung traimingy.and enforcing PPE
compliance could increase adherence to PPE pretocols and fosterthe expectation and
norm for appropriate PPE use.

6.1.1.1 Improved outreach approaches direeted to healthcare users and faeilities,
including professional societies and labor representatives to disseminate PPT
Program recommendations and guidaneesNPPTL has participated in the
Association of PeriOperative Healthcare Nurses conference for the last two

years

and will be participating with an exhibitand materials in March 2008. We

also participated in the EMS Up-date in Champiﬁ'nPA in 2007 and are scheduled

6.1.1.2 Continuous evaluation of eﬂ‘muvemess of ?PT ngram recommendations and
guidancedn healthcare in collaberation with NIOSH, CDC, and others
6.2 Healthcare workers should take responsibility for their safety by working to enhance the

culture of safety

inthe workplace and by adhering to PPE protocols.

6.2.1 A commitment by healthcare employers to promoting, training, and enforcing PPE
compliance could inerease adherence to PPE protocols and foster the expectation and
norm for appropriate PPE use. Nearterm research.

6:2.1.1 lmprmwlﬂutreaahmppmauhcs dlrwtcd to healthcare users and faClllllf:S

----- Program rm_mlmendatmns and g j:_mdancc

6.2:.1.1

PPT Program is currently involved in undertaking a project with members
of the Association of Occupational Health Practitioners in Medicine

“ 5. (AOHP) regarding manpower issues in annual respirator fit testing. Many

- AOHP members (most of whom are Registered Nurses who function

within Employee Health clinics at healthcare institutions) contend that

they do not have the necessary manpower to carry out OSHA-mandated

annual fit testing for employees. This important issue in protecting
healthcare workers takes on additional importance in the face of the
increased infectious exposure that would occur during an influenza
pandemic. PPT Program and AOHP members are developing a pilot
program that will utilize a survey instrument (questionnaire) to determine
the numbers of fit tests required per year and the available staff to carry
out such testing in several local (Pittsburgh) hospitals. Data from the pilot
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1213 program will be utilized to promote a larger study which will, in turn,
1214 identify manpower needs for annual fit testing in the healthcare

1215 community and how to more adequately utilize that manpower.

1216 6.2.1.1.2 PPT Program has initiated contact with officials at the University of
1217 Pittsburgh’s School of Public Health to look at areas of mutual interest
1218 with the eventuality of possibly engaging in research together.

1219 6.2.1.2 Continuous evaluation of effectiveness of PPT Program recommendations and
1220 guidance in healthcare in collaboration with NIOSH, CDC, and others

1221 6.2.2 How can the safety culture of healthcare facilities be improved? What approaches
1222 best facilitate a healthcare organizational culture that pmm%afety‘? Long term
122'3 mrﬂh -!'.::::,

1224 6.2.2.1 Improved collaboration between the PPT Program,‘O8HA, and JCAHO to
1225 establish approaches directed to healthcare isers and fagilities, including

1226 professional societies and labor represent@tivesito dissemimate and enforce PPT
1227 protocols, guidance and compliance igsues.

1228 6.2.2.2 Continuous evaluation of effectiveness of PP'L Program recuﬁihdaunns and
1229 guidance in healthcare in cnllabera‘tmrlth NIOSH, CDC, and ﬂﬁl‘s

1230 6.3 Healthcare accrediting organizations (including mmission and state health
1231 departments) should set, implement, and enforce w ndards in hospitals and other
1232 healthcare facilities to ensure that proper use of PPE Hﬁnrity and a sentinel event

1233 subject to controls at the administrativegsupervisory, and mdividual levels.

1234 6.3.1 Efforts by the Joint Commissionand state.health departments to emphasize PPE
1235 compliance in accreditation and other asmm couldfocus attention on PPE
1236 issues and enhance adherence to PE Wﬂm

1237 6.3.1.1 Improvedsollaboration between'the PPT Pregram, OSHA, and JCAHO to
1238 establish approaghes directed tothealthcare users and facilities, including

1239 proféssibnal socicties and labor répresentatives to disseminate and enforce PPT
1240 protncuﬁwudmd complianceissues.

1241 rzativits siiould ensure that PPE training is
1242 part ofifhe aceréditation andiesting currieula of health professional schools of nursing,
1243 medicine, and alliedhealth andithat PPE concepts and practice are included on certification
1244 examinations and as.entinuing edueation training requirements.

1245 6.4.1% Efforts by the Joint:«Commission and state health departments to emphasize PPE
1246 compliance in accreditation and other assessments could focus attention on PPE
1247 isstiesiand enhance adherence to PPE protocols.

1248 6.4.1.1 Tmproved callaboration between the PPT Program, OSHA, and JCAHO to
1249 cswproaches directed to healthcare users and facilities, including

1250 professional societies and labor representatives to disseminate and enforce PPT
1251 protocols, guidance and compliance issues.

1252 6.4.2 PPT Program pilot program for training on PPE use. The PPT Program has instituted
1253 an Occupational Medicine rotation at NPPTL for Internal Medicine and Family

1254 Medicine resident physicians to acclimate them to issues that are germane to their

1255 involvement in Occupation Medicine tasks.
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IOM Recommendation #6
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Aecommendation #8 Gantt Chart

R | .
ar o Jar [ o Jai fonJou f o [ an [ e o f on

had _;,_»_—_____—-—_«—___._—._____




1260
1261
1262
1263
1264
1265
1266
1267
1268
1269
1270
1271
1272
1273
1274
1275
1276
1277
1278
1279
1280
1281
1282
1283
1284
1285
1286
1287
1288
1289
1290
1291
1292
1293
1294
1295
1296
1297
1298
1299
1300
1301
1302
1303
1304

Draft PPE for HCW Action Plan-022208_Rev.doc Docket# 129 Page 42 of 66

10OM Recommendation # 7: Identify and Disseminate Best Practices for Improving PPE
Compliance and Use (Chap 4, p 140-141)

CDC and the Agency for Healthcare Research and Quality (AHRQ) should support and evaluate
demonstration projects on improving PPE compliance and use. This effort would identify and
disseminate relevant best practices that are being used by hospitals and other healthcare facilities.

PPT Program Plan in response to IOM Recommendation # 7

7.1 Demonstrate, implement, evaluate, and improve the integration ofavorker safety into the
protocols and practice of the organization. e

7.1.1 ** Near and long term opportunities are available fur '_ idt:ntiﬁcatiun influenza
patients. @
7.1.1.1 ** These needs may be achievable under uthl:;' pmji:cts o, grants.

7.2 Develop, implement, and evaluate evidence-based training: programs on risk assessment
and the use of PPE, including addressing practicalrealities of wearing PPE, donning and
doffing, decontamination, and waste disposal

7.2.1 What are the best ways to train healtheareswerkers omappropriate use of personal

7.2.1.1 Improved collaboration between the PPT Pragram, OSHA, and JCAHO to
establish approaches directed to healthcare users and facilities, including
professional societies and labor representatives tmimemmate and enforce PPT
protocols, guidance and compliance issues.

7212 C -:}ntmuuu:, evaluation nfeffecmenmﬁl‘]’[ ngram recommendations and

Htud} nf NO5 h!tenng F acttp:ece Respuatﬂrs Wurn Loncurrentl}.f With a
““Loose-fitting, Powered Air-purifying Respirator: Effect on Protection
Faetors) that addressed the issue of wearing an N9SFFR underneath a
PAPR as w ﬁmﬁy doneby healthcare workers performing potentially
aerosolized: mdlcalum lreatmentq ete. ) on infectious patlents, such as
those with influenza. The study demonstrated that significant additional
proteetion is afforded by this tandem respiratory combination that is
especially significant in the event of PAPR failure. Publication of this data
. Inajournal will serve to disseminate this information to the healthcare
o, community.
7.3 Develop, implementy and evaluate worker safety communication programs focusing on
infection control, PPE, and reduction of risk and barriers during an influenza pandemic.
7.3.1 'What are the best mechanisms to communicate with and receive feedback from
frontline healthcare workers in order to ensure that infection control measures are
practical and feasible while still enhancing safety?
7.3.1.1 Improved collaboration between the PPT Program, OSHA, and JCAHO to
establish approaches directed to healthcare users and facilities, including
professional societies and labor representatives to disseminate and enforce PPT
protocols, guidance and compliance issues.
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7.3.1.2

7.1

Continuous evaluation of effectiveness of PPT Program recommendations and

guidance in healthcare in collaboration with NIOSH, CDC, and others.

2.1 PPT Program personnel recently completed a study (Mannequin-based
Study of N95 Filtering Facepiece Respirators Worn Concurrently With a
Loose-fitting, Powered Air-purifying Respirator: Effect on Protection
Factors) that addressed the issue of wearing an N95FFR underneath a
PAPR as is frequently done by healthcare workers performing potentially
aerosol-generating procedures (e.g., suctioning, intubations, administering
aerosolized medication treatments, etc.) on infectious patients, such as
those with influenza. The study demonstrated that Significant additional
prntecnnn 1s affnrded by this tandcm rcspim combinatiun that is

community.

7.3.2 Define and promote strategies to increase adhcrmcc to infection eamtrol.

7.3.2.1

7322

7.3.2.3

Improved collaboration between the PPT Program, OSHA, andJEAHO to
establish approaches directed tohealthcare users and facilities, ineluding
professional societies and labor representatives to disseminate and enforce PPT
protocols, guidance and compliance issues. -

Continuous evaluation of effectiveness of PPT Program recommendations and
guidance in healthcare in'eollaboration with NIOSH, CDC, and others.

PPT ngram persmnel reaenﬂgmmplctcd a study{Marmcqum based htudgp of
Powered Air-purifying Resprﬁtnrnﬁffectmﬁntectmn Factors) that dddresr.ed
the issue.of wearing an N95FFRiunderneathaa PAPR as is frequently done by
healtheare workers performing petentially aerosol-generating procedures (e.g.,
suctioning, intubations, administesing aerosolized medication treatments, etc.)
on infections patients, such as thosgwith influenza. The study demonstrated that
significant additional proteetion.is afforded by this tandem respiratory

‘combination thatis especiallysignificant in the event of PAPR failure.

Publication of this data i ina Juurnal will serve to disseminate this information to

apprupnlie use (:-f PPE
7.4.1 ** Near and long term research is needed regarding appropriate use of PPE.
7.5 Evaluate and determingwhich practices are most effective regarding PPE use by healthcare
workers, patientsyand visitors, with a focus on respirator use.

7.5.1 How

do worker safety and patient safety interact? How can priorities be balanced

where they conflict?

7.5.1.1

75.1.2

Improved collaboration between the PPT Program, OSHA, and JCAHO to
establish approaches directed to healthcare users and facilities, including
professional societies and labor representatives to disseminate and enforce PPT
protocols, guidance and compliance issues.

Continuous evaluation of effectiveness of PPT Program recommendations and
guidance in healthcare in collaboration with NIOSH, CDC, and others.
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IOM Recommendation #7

PPT Program Response
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TOM Recommendation # 8: Increase Research and Research Translation Efforts Relevant to PPE
Compliance (Chap 4, p 141)

NIOSH, the National Institutes of Health (NIH), AHRQ, and other relevant agencies and
organizations should support research on improving the human factors and behavioral issues
related to ease and effectiveness of PPE use for extended periods and in patient care-interactive
work environments.

PPT Program Plan in response to IOM Recommendation # 8
8.1 Identifying effective approaches to donning and doffing PPE, mludmg enhancements in
PPE ensemble dt:mgn

norm for appropriate PPEuse. .
8.1.1.1 lmpmved outreach apprcrachas dlrectad tn health::arc users and fa{:llmes
Program rccnmmcndatmns and gu:da:_'lcc
8.1.1.1.1 The PPT Program is directing its eutreagh approaches in several ways. An

Occupational Medicine one-day rotatien for Internal Medicine and Family
Medicine residents-of the West-Penn/Allegheny Health System is
scheduled to commenee-Jan, 2008. It is heped that this outreach program
will enhance the practitionersé.skills. some of which could be of
significant importance in the fage of an influenza pandemic (e.g..
respirator fit testing). The PHT"Prt':}gram is also reaching out to medical
professional societies (e.gs Association of Occupational Healthcare
Professionals:in Medicine)to engage them in collaborative research

~“efforts (e.g.;manpower needs for annual fit testing) that can impact
aspeets of a pandemic influenza. The PPT Program is also engaging
healtheare systems and institutions, including the VHA and the University
of Plttsbrurgh School of Publlc Hf:alth (Department of Dccupatmnal and
Alse, NPPTL hasparticipated in the Association of PeriOperative
Healtheare Nurses conference for the last two years and will be
participating with an exhibit and materials in March 2008. We also
participated in the EMS Update in Champion PA in 2007 and are

b, bth:dﬂf:d to return in 2008. A!so ﬁxhlhl[ﬂd at the Assoczlatmn of

8.1.1.2 Cunllnﬂﬂua evaluation of eI"rELtwem:ss uf PPT Program recommendations and
guidance in healthcare in collaboration with NIOSH, CDC, and others
8.2 Development of standard-of-use protocols based on infection prevention and control policy
with clear, simple-to-use algorithms
8.2.1 What interventions prevent healthcare-acquired influenza?
8.2.1.1 Seasonal influenza studies related to PPT use and effectiveness should be
conducted in collaboration with other NIOSH programs, CDC and NIAID.
8.3 Examination of behavioral implementation strategies for sustained use of PPE, including a
focus on patient and community education as well as healthcare provider education.
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8.3.1 Is a continued focus on procedure-driven PPE feasible?

8.3.1.1

83.1.2

Continuous evaluation of effectiveness of PPT Program recommendations and
guidance in healthcare in collaboration with NIOSH, CDC, and others.
Improved collaboration between the PPT Program, OSHA, and JCAHO to
establish approaches directed to healthcare users and facilities, including
professional societies and labor representatives to disseminate and enforce PPT
protocols, guidance and compliance issues.
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IOM Recommendation #8
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IOM Recommendation # 9: Ensure Balance and Transparency of Standards-Setting Processes
(Chap 5, p 165)

Federal agencies (e.g., FDA, NIOSH, OSHA) should use standards developed through a
consensus-based transparent process that sets specific and clearly-defined limits regarding
conflicts of interest (financial or other) and involves broad representation of all affected parties.

PPT Progmm Plan in response to IOM Recommendation # 9
9.1 Not in PPT Program domain, but in our purview
9.2 Commit to standards setting bodies that use an open process for appmvala ie NFPA
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IOM Recommendation # 10: Strengthen Pre-market Testing of PPE for Healthcare Workers
(Chap 5, p 166)

FDA, NIOSH, and other relevant agencies and organizations should strengthen pre-market
testing requirements for healthcare PPE by requiring field testing of PPE prior to approval and
by reevaluating the FDA medical device classification for healthcare PPE. Testing requirements
should use rigorous standards while also providing expeditious review of innovative approaches.

PPT Program Plan in response to IOM Recommendation # 10 .
10.1 Incorporating pre-market field testing requirements into NIOSH eertification for respirators
10.1.1 Can be done through rulemaking and/or approval prma
10.1.1.1 Describe the Part 84 proposal in 1987 and wqﬂ MQected and potential
loglstlcal issues.

10.2 Change FDA requlrements so that all healthcare PPE undcrgues pre- markﬂ:‘hstmg prior to

approval S
10.2.1 ** Pre-market testing—Immediate attemmn'ﬂdq lﬂ*be devoted in 1harnext 6tol2

mt}nths to determining appmpnatﬁ field testmgtmnetera and methc-dologms for

critical factors for use. R

10.3 Requiring certification of other types nﬁ{‘PE {’emns gloyes).
10.3.1 ** Only have authority to approve tespigtors, o
10.3.2 Neither have respensibility or authoriy to approve-other types of PPE
10.3.2.1 Haveaithority granted or assigned for other PPEs

10.3.2.2 Lung_grants mrm'al for Dmeu.typf:s of PPEs

Additienally, PPE research work carried Dl.lt by the PPT Program (i.c.,
Hith, Homeland Emergency Rﬁspc-nse Operational and Equipment Systems -
" ».  HEROES project) resulted in the development of a new American Society
. for Te.ilng and Materials (ASTM) standard (ASTM F2668-07 Standard
. Pragfice for Determining the Physiological Responses of the Wearer to

ﬂtectwr: Clothing Ensembles).
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IOM Recommendation #10

‘ PPT Program Response
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IOM Recommendation # 11: Strengthen Post-market Evaluation of PPE for Healthcare Workers
(Chap 5, p 166)

NIOSH, FDA, and other relevant agencies and organizations should support and strengthen
adverse event reporting and post-market evaluation studies and surveillance regarding the
effectiveness of PPE used by healthcare workers.

PPT Program Plan in response to IOM Recommendation # 11
11.1 Workplace effectiveness studies
11.1.1 Continuous evaluation of effectiveness of PPT Program reecommendations and

to compare and evaluate products
11.2.1 Efficacy studies related to PPT use and effectivénessshould beeonducted in
collaboration with other NIOSH programs, €DC and NIAID.
11.3 Adverse events reporting of problems with PPE use
11.3.1 ** Except for respirators apprise DHHS
11.3.2 Collaborate and share CPIP model, used forthe respirator certification/program, with
others: Reference L. The CPIP and QA models are being improved to be 1SO 17025
and 1SO 9001 compliant. These efforts will improve portability.
11.4 Worker health and medical surveillance where possible (e.ganfectivity rates).
11.4.1 ** Near and long term opportunities-exist.for evaluationand surveillance projects.
11.5 Continue current respirator PPE report auditing program
11.5.1 Collaborate and share Quality Assurance (QA)Ymodule for respirators with other PPE
post market evaluations: Reference M. The CPIP and QA models are being improved
to be [SO 17025 and 180 9001 comphant. These efforts will improve portability.
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IOM Recommendation #11

. PPT Program Response
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1512 10OM Recommendation # 12: Coordinate Efforts and Expand Resources for Research and
1513  Approval of PPE (Chap 5, p 166-167)

1514

1515  Congress should expand the resources provided to NIOSH to further research efforts on the next
1516  generation of PPE and to coordinate and expedite the approval of effective PPE. Efforts to
1517  coordinate PPE testing, certification, and approval across all relevant federal agencies should
1518 include developing evidence-based performance standards for all types of PPE for healthcare
1519  workers.

1520 _

1521  PPT Program Plan in response to IOM Recommendation # 12 7,

1522 12.1 Federal agency coordination—while each of the federal agen@igs has a distinct and vital

1523 role in ensuring the use of effective PPE, there is a stron a coordinated effort to
1524 ensure harmonization of requirements and to focus on ceerdinating the entire process from
1525 product design to use in the workplace. Many federal agencies in mulfiple departments
1526 (including the Departments of Defense, Health and Human Services, Homeland Security,
1527 and Labor) and the Consumer Product Safety €ommission and the Environmental

1528 Protection Agency work to ensure worker aufe'tymd to approve, develop, and implement
1529 PPEE. N8

1530 12.1.1 An assessment of current standards needs to Mﬂucted to categorize existing PPE
1531 as it relates to current standards, PPT Program Lurlg_l_;.}y certifies performance of
1532 respirators, other PPE performaneesis assessed in acﬁﬂanm with consensus

1533 standards’ test methods.

1534 12.1.1.1 PPT Program has limited mﬁ‘aslruchwﬁ: PPT re.leamh development and
1535 investigative testing beyond respirator issuesisNPPTL is planning on expanding
1536 its capability inprotective clothiftg research, development and investigative
1537 testing#hrough training, addltmﬁl persnnnel and cooperative efforts with third

1538 party mratﬂnem
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IOM Recommendation #12

. PPT Program Response

12.1.11
PPT Program lmited
infrastructure for PPT beyond
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Assess current standards
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performance of respirators, coordination for effective Coordnate Eﬂr;t!: Ewwh
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PPT Program Plan in response to IOM Additional Issues # 13
13.1 Substantial gaps in knowledge regarding the design and implementation of PPE for family
members and others during an influenza pandemic

13.1.1 Describe the FDA Community use respirator and the science behind the decisions:
Reference N.

13.1.2 Improved outreach approaches directed to healthcare users and facilities, including
professional societies and labor representatives to disseminate PPT Program
recommendations and guidance.

13.1.3 Continuous evaluation of effectiveness of PPT Program recommendations and
guidance in healthcare in collaboration with NIOSH, CDG, and-athers. Reference O.

13.2 Challengcs include thf: bcncﬁts of minimizing or nf.’.'galing fide ﬁS[ing of respirators

with respiratory impairment.
13.2.1 Describe future work to evaluate the frequency of fit testing: Rr.ﬁarence P.
13.2.2 Examine PPT Program on anthropometrics; Reference Q.
13.3 Limited oversight of PPE sold in the retail marketplace
13.3.1 Describe the current PPT Program precedures for quality assessment: Reference M.
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IOM Additional Issues #13

.
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