ANALYSIS AND EVIDENCE SUPPORTING A COMPLAINT OF GROSS MISCONDUCT
October 29, 2023

This Analysis and Evidence Supporting a Complaint of Gross Misconduct (Analysis) is hereby
submitted under the Evidence section of the “Submit a Hotline Complaint” associated with the
Health and Human Services (HHS) Officer of Inspector General (IG). It accompanies the
Complaint of Gross Misconduct (the Complaint) submitted on even date herewith via that same
Hotline. The Complaint has, in fact, been excerpted from this Analysis, which sets forth a more
detailed discussion of the points in the Complaint and the evidence associated with them.

The Complaint alleges a charge of Gross Misconduct against the following HHS employees:

Hon. Xavier Bacerra, Secretary, HHS (the Secretary)

Dr. Mandy Cohen, Director, U.S. Centers for Disease Control (CDC) (the Director)

Dr. Alexander Kallen, Designated Federal Officer, Healthcare Infection Control Practices
Advisory Committee (HICPAC) (the Federal Officer)

We respectfully request the HHS Office of Inspector General to investigate these charges, and
we would very much appreciate acknowledgment by the |G of receipt of this complaint and
notice of what action the I1G intends to take.

NOTE REGARDING “START DATE”: The on-line filing form has a required field entitled “Start
Date”. Given the nature of this Complaint, this field has been confusing for us to respond to.
No falseness whatsoever has been intended, but for purposes of being able to proceed with the
electronic filing, the date of June 3, 2021 was used to fill out the on-line form.

As best as we have been able to determine from the less than perfect information HICPAC
makes available regarding its activities, this is the first mention in the HICPAC meeting minutes
of the subcommittee which was working on developing the Draft Guidelines

As is discussed below, however, according to the CDC website page entitled Healthcare
Infection Control Practices Advisory Committee Roster, HICPAC has failed to have the required
number of members mandated by its Charter since 2017, and it has failed to have a legally
required balanced membership since at least the onset of the Covid-19 pandemic (which
appears to have begun in 2020) where aerosols have been a significant mode of transmission
for a pandemic level infectious pathogen.

If the IG thinks that one of those dates is more appropriate to properly respond to the
requirement of “Start Date”, please use whatever date you consider more proper, and accept
our apologies for any confusion.



Background:

As proven below, the membership composition of The Healthcare Infection Control Advisory
Committee (HICPAC, the Committee) currently stands in violation of the Federal Advisory
Committees Act (FACA) and the Committee’s own Charter and has been in such violation for a
number of years. The Committee has also failed under FACA and its own Charter to be properly
transparent to the public. As such, HICPAC is simply not a legally constituted advisory
committee. Its recommendations have no legal standing and no place in the CDC’s process of
updating the Agency’s guidance.

The Secretary, Director and Federal Officer are ultimately responsible for ensuring that the
organizations under their authority comply with the law. It is a gross dereliction of duty to
allow such organizations to conduct their business, in this case year after year as we shall show,
in clear violation of the law. For this reason, we hereby file this Complaint with the HHS Office
of Inspector General for the charge of Gross Misconduct.

HICPAC advises the CDC on guidelines for infection control in healthcare settings, and in its June
2023 meeting, a HICPAC subcommittee presented draft updates to the CDC’s guidance,
Isolation Precautions: Preventing Transmission of Infectious Agents in Healthcare Settings (the
Draft Guidelines), which was last updated in 2007. These Draft Guidelines must be approved by
the full committee before being transmitted as formal HICPAC recommendations for updating
the CDC guidance in this area.

The CDC'’s Isolation Precautions guidance is consequential. It is THE guidance that directs
infection control practices in healthcare settings in the United States and is frequently
referenced by employers and other government agencies both in the US and around the world.

HICPAC’s Draft Guidelines would dangerously weaken the current CDC guidance on infection
control precautions, particularly for aerosol transmission. Such a watering down of CDC’s
guidance would create a real and present risk in healthcare facilities of increased exposures to,
infections by, and possible death from Covid-19. Such risk would fall not only on healthcare
workers, but on anyone who accesses healthcare.

As we specify in more detail below under Remedies Sought, the process of CDC’s accepting
such legally flawed and potentially dangerous Draft Guidelines must immediately be paused.
The Secretary must also immediately move to correct the illegal composition of HIPCAC's
membership. Once the Committee’s membership has been reformed, a legally constituted
Committee employing a legally transparent process may then propose new Guidelines for
Isolation Precautions guidance to the CDC.



Points:

1.

HICPAC fails to have the requisite number of members as required by the mandatory
language in its Charter that “The Committee shall (emphasis added) consist of 14 non-
Federal members.” “Shall” is a legal term of art. It creates a mandatory duty with no
wiggle room. It does not mean “maybe” or “if circumstances allow.”

HICPAC has only 64% of its required members, and the Committee has failed to have
14 non-Federal members since 2017, thus placing it in violation of its Charter. This
means that HICPAC is not a legally constituted advisory committee, and the Draft
Guidelines it is proposing to serve as the basis for CDC’s formal guidance regarding
“Preventing Transmission of Infectious Agents in Healthcare Settings” cannot be
considered legally legitimate.

Were they to be adopted, and were later challenged in court, the CDC would face the
very real risk that guidance based on such Guidelines, arising from an illegally
constituted advisory committee, would be declared reversible error.

HICPAC’s Charter reads “Membership and Designation. The Committee shall (emphasis
added) consist of 14 non-Federal members, including the Chair or Co-Chairs.”

HICPAC’s Charter thus clearly and unambiguously states that the Committee must
contain 14 non-Federal members — not 15, not 13, but specifically 14. The Committee,
however, fails to contain 14 non-Federal members as required by its Charter. It contains
only 9 (and the terms of 4 of them expire on 12/31/2023).

On October 17, 2023, the CDC website page entitled Healthcare Infection Control
Practices Advisory Committee Roster 2023 (the Roster) listed 9 members only:
Sharon Wright (Co-Chair, who was designated Chair in the HICPAC 8/22/23
public meeting), Elain Dekker (term expires 2023), Mohamad Fakih (term expires
2023), Judith Guzman-Cottrill (term expires 2023), JoAnne Reifsnyder (term
expires 2023), Erica Shenoy, David Jay Weber, Colleen Kraft, and Jennie H. Kwon.

With only 9 non-Federal members when 14 are required by mandatory language,
HICPAC thus stands in clear violation of its Charter. Itis thus not a legally constituted
advisory committee, and the Draft Guidelines it is considering simply have no place in
the CDC’s process of updating its guidance regarding Preventing Transmission of
Infectious Agents in Healthcare Settings.

It is clear, furthermore, that the legislative intention in drafting the HICPAC Charter was
to create an absolute requirement that the voting membership of the Committee be
comprised of “14 non-Federal members.” Nowhere in the HIPCAC Charter does there
appear any of the sort of non-mandatory language that is specifically recited in relation



to other agencies, such as in the Federal Communications Commission’s authorizing
statue. That statute, for example, specifies that the FCC shall have five members — but
then provides: “No vacancy on the Commission shall impair the right of the remaining
commissioners to exercise the powers of the Commission.”

The HICPAC Charter contains not the slightest hint of any such attenuating language.
The Charter’s legislative intent to create an absolute requirement for 14 members is
thus clear and unequivocal. Had there been any intent to provide “wiggle room” in this
requirement, the Charter’s framers would have done that, as was done with the FCC.
HICPAC'’s framers specifically chose not to do so. They chose instead to create an

unequivocal duty to have 14 members on the Committee, a duty with which HICPAC has
clearly failed to comply.

There can also be no legitimate claim that the Committee is operating in some sort of
unusual or emergency situation, which in some way might allow a mere quorum to
conduct its business. HICPAC has been operating in violation of its membership
requirement since 2017, which was the last year it had the required 14 members.
According to the Roster, HICPAC’s membership numbers have, in fact, almost steadily
decreased since 2017 — standing at 12 in 2018, 13 in 2019 and 2020, 11 in 2021, and
only 9in 2022 and 2023.

The illegality here is plain, but regardless of the legal deficiency to recommendations
adopted by this Advisory Committee with only 9 members when 14 are mandatory
pursuant to its Charter, there is a serious policy argument to be made that HICPAC
should stay its hand in such circumstances — because these Draft Guidelines are a
matter of such importance and controversy, and in light of the fact that this is not the
only serious flaw in the Committee’s membership, which is discussed further in No. 2
below.

The HHS Secretaries, CDC Directors and HICPAC Designated Federal Officers should
never have allowed a federal advisory committee under their authority to operate at all
without its mandated number of members, much less to allow such a situation to exist
for what is now its sixth year. This is not a minor infraction. It is a serious violation of
HICPAC’s Charter that deprives the committee of its legal legitimacy. It is a level of
dereliction of duty that supports a charge of Gross Misconduct.

Even if there is disagreement about whether aerosols are the only, or even the
primary mode of transmission of the infectious agent Covid-19, aerosol transmission is
undeniably a significant mode of such transmission — and a point of view held by a
significant number of experts in the scientific community. Since aerosols are a
significant mode of infectious transmission of Covid-19, providing guidance on
preventing such transmission is an important function of HICPAC.



In order to reasonably and accurately provide such guidance, the Committee must
have in its membership a significant number of experts in fields such as aerosol
science, industrial hygiene, UV and HEPA filtration, ventilation engineering,
respiratory protection and occupational health and safety. Yet, the Committee does
not have even one such member.

This failure places HICPAC in violation of both the Federal Advisory Committee Act
(FACA) which requires “... the membership of the advisory committee to be fairly
balanced in terms of the points of view represented,” and the Committee’s obligatory
Membership Balance Plan which requires that “in the selection of members for the
advisory committee, the agency will consider a cross-section of those directly affected,
interested, and qualified.”

Because its membership fails to be fairly balanced in relation to the points of view
related to its function, as legally required by FACA and its Membership Balance Plan,
HICPAC is not a legally constituted advisory committee and has no legal standing to
propose the Draft Guidelines to the CDC.

To show that the HICPAC membership is not fairly balanced in its points of view and is
therefore in violation of FACA, it is not necessary to show that aerosols are the only
mode of transmission for the infectious pathogen Covid-19 — or even that they are the
primary mode of transmission. It is only necessary to show that aerosols are a
significant mode of such transmission.

Dr. Jose-Luis Jimenez, Distinguished Professor and Institute Fellow at the University of
Colorado, Boulder is a well-published and well-recognized expert in aerosol science. He
is one of the top 10 cited scientists on aerosols. In 2022, in the publication Indoor Air,
Vol. 32 Issue 5, he wrote:

The COVID-19 pandemic has brought a new appreciation of the importance of
airborne disease transmission. Airborne transmission is caused by the inhalation
of pathogen-containing aerosols that are produced by an infected person. At
the start of the pandemic, WHO concluded that Covid-19 was a contact/ droplet/
fomite disease, understood to mean either direct physical contact, or spray of
ballistic larger particles that impact on eyes, nostrils, or mouth, or are picked up
by hands and delivered to the same body parts. However, it has become clear
that COVID-19 is a predominately airborne disease (emphasis added).

Britannica defines an aerosol as “a system of liquid or solid particles uniformly
distributed in a finely divided state through a gas, usually air.” Through aerosol
transmission, Covid-19 will fill a closed room or creep into a hall if a door is left ajar. It
will penetrate a church where the choir is singing and infect people in the pews. It will
fill a bus where someone in the front is breathing it out, and infect people sitting in the
back. It will infect multiple people gathered in a close crowd, even if they are outside.



These examples of aerosol transmission of Covid-19, and many other examples, have
been documented, both in the laboratory and in the real world, as many expert
witnesses will attest. We have included in this complaint the following Exhibits from
just three of them. (The authors of these three Exhibits have also been listed as expert
witnesses in support of the Complaint).

Exhibit 1 attached is by Dr. Stephané Bilodeau, Adjunct Professor at McGill University,
with over 25 years of practice that combines academic, regulatory and entrepreneurial
experience who has served as an Independent Expert for International Organizations. It
sets forth some of the extensive documentary and expert evidence supporting the
significance of aerosol transmission of Covid-19. Exhibits 2 and 3 set forth such
evidence in video format by Dr. Jose-Louis Jimenez (mentioned above) and Dr. Lisa
Brousseau, Research Consultant at the Center for Infectious Disease Research and Policy
at the University of Minnesota who has authored more than 100 peer-reviewed
publications and book chapters. Dr. Jimenez and Dr. Brousseau made these
presentations on October 25, 2023 in a webinar sponsored by the World Health
Network.

(Immediately below is an electronic link to Exhibits 2 and 3. Please copy the link
address into your browser and when it opens, scroll down slightly to see the two video
presentations).

https://whn.global/airborne-transmission-and-infection-prevention/

These Exhibits clearly prove that aerosols are, at the very least, a significant mode of
transmission for Covid-19. That is the point we wish to emphasize here. We do not
attempt to prove that aerosols are the only, or even the primary, mode of Covid-19’s
transmission — but these Exhibits clearly prove that aerosol transmission of Covid-19 is
significant.

Providing guidance to the CDC on preventing transmission of infectious agents in
healthcare settings, furthermore, is an important function of HICPAC. The very title of
the Draft Guidelines is, after all, “Isolation Precautions: Preventing Transmission
(emphasis added) of Infectious Agents in Healthcare Settings.” Providing expert
guidance to the CDC on limiting aerosol transmission in healthcare settings is thus an
important function of the Committee, because HICPAC is charged with addressing the
issue of preventing transmission of infectious agents in healthcare, and aerosols are a
significant mode of transmission for the infectious agent, Covid-19.

The Federal Advisory Committee Act Section 5(b)(2) requires “... the membership of the
advisory committee to be fairly balanced in terms of the points of view represented and
the functions to be performed by the advisory committee.” The corresponding FACA
regulations reiterate this requirement at 41 CFR Section 102-3.30(c).



For discretionary committees being established, renewed, or reestablished (which
includes HICPAC), FACA regulations also require under 41 CFR 102-3.60(b)(3) a
Membership Balance Plan. The Membership Balance Plan requires “A description of the
agency’s plan to attain fairly balanced membership. The plan will ensure that, in the
selection of members for the advisory committee, the agency will consider a cross-
section of those directly affected, interested, and qualified, as appropriate to the nature
and functions of the advisory committee.”

FACA, its corresponding regulations, and an advisory committee’s Membership Balance
Plan all thus exist to ensure that the membership of committees like HICPAC are fairly
balanced, by including in their membership people who have different interests and
different views in relation to the committee’s functions. In order to properly represent
the view that aerosols are a significant mode of transmission for Covid-19, therefore,
HIPCAC would have to include in its membership a significant number of experts in areas
such as aerosol science, industrial hygiene, UV and HEPA filtration, ventilation
engineering, respiratory protection and occupational health and safety.

The Committee contains not even one such expert member. Exhibit 4 attached sets
forth a review of the current HICPAC members and their expertise. This review clearly
shows that the composition of the Committee fails to include a significant number of
members with aerosol expertise and is therefore not fairly balanced.

HICPAC’'s membership thus violates FACA and the provisions of its own Membership
Balance Plan, because it fails to include a significant number of experts in the area of an
important committee function, i.e., providing guidance to the CDC on preventing
aerosol transmission of the infectious pathogen Covid-19.

This is fatal flaw number two in the composition of HICPAC’s membership (along with
fatal flaw number one of failing to have the mandated number of members pursuant to
the Committee’s Charter). Like flaw number one this second flaw in HICPAC’s
membership also means that it is not a legally constituted advisory committee.

As with the first membership flaw, we say once again that the Draft Guidelines proposed
by this illegally constituted Committee cannot be considered legally legitimate. They
simply have no place in the CDC’s process of updating its guidance regarding Preventing
Transmission of Infectious Agents in Healthcare Settings. Were they to be incorporated
into CDC guidance that is later challenged in court, the Agency would face the very real
risk that guidance based on such Guidelines, arising from an illegally constituted
advisory committee, would be declared reversible error.

Again as above, regardless of whether there is any legal deficiency arising from
recommendations adopted by a Committee which fails to be fairly balanced as required
by FACA and its Membership Balance Plan, there is a serious policy argument to be



made that HICPAC should stay its hand in such circumstances — especially on matters of
such importance and controversy as the Draft Guidelines, and in light of the fact that
this is not the only fatal flaw in the Committee’s membership, as was discussed in No. 1
above.

Lastly, and as with No. 1 above, the HHS Secretary should never have allowed a federal
advisory committee under his authority to operate without its legally required fairly
balanced membership. That infraction certainly applies to the membership composition
of the current HICPAC, and arguably has applied since 2020 when Covid-19 reared its
ugly head.

Again, this is not a minor infraction. It is a serious violation of FACA and HICPAC's
Membership Balance Plan that deprives the committee of its legal legitimacy. Itis a
level of dereliction of duty that supports a charge of Gross Misconduct.

HICPAC has refused to provide records to the public in violation of FACA and its
Charter, and obscured its process of making updates.

The Federal Advisory Committee Act Section 11 requires that “advisory committees shall
make available to any person, at actual cost of duplication, copies of transcripts of....
advisory committee meetings.” HICPAC’S Charter, furthermore, under Recordkeeping
requires that “The records of the Committee, established subcommittees, or other
subgroups of the committee.... shall be available for public inspection and copying,
subject to the Freedom of Information Act, 5 U.S.C Section 552.”

Debora Gold of the California’s Occupational Safety and Health Administration State
Plan (Cal OSHA) testified in the HICPAC meeting of August 22, 2023 that “Cal OSHA is
seriously concerned about the lack of transparency and openness in this process.
Despite repeated requests we have not seen a draft of the proposed guidelines, we
have not seen the minutes of working groups or even of the previous meeting and
working group meetings have not been advertised or open to the public.”

In an August 23, 2023 press release, National Nurses United president Zenei Triunfo-
Cortez said, “When we tried to get information about these meetings via FACA, our
request was denied. We submitted a FOIA request to the CDC and received 279 pages
of redacted documents.”

National Nurses United has reported in a web based publication entitled Urge the CDC
and HICPAC to fully recognize aerosol transmission and protect health care workers and
patients that: (1) HICPAC working group meetings regarding guidance updates are
closed and not open to the public; (2) HICPAC committee votes have been held before
public comment and meeting presentations have not been publicly posted; (3) Updates



from the working group to HICPAC are not publicly posted; and (4) meeting summaries
are posted months after the fact.

The public may make short comment during each HICPAC meeting, but there is no other
mechanism for the committee or its working groups to garner input from frontline
healthcare workers or the unions that represent them, or patients who will be impacted
by an updated Guidance.

HICPAC'’s lack of transparency has been roundly criticized by experts, healthcare workers
and patient advocates. Just one of many examples of such criticism is from Peg
Seminario, former director of occupational safety and health for the AFL-CIO in The
Daily Beast July 1, 2023, “The minutes for the past meetings are only bare bones. They
have no transcripts. No presenters. There’s nothing. It’s just outrageous. It’s a federal
advisory committee.”

HICPAC'’s lack of transparency violates FACA and the committee’s Charter.

By requiring a specific number of members, a committee fairly balanced in points of
view, and a transparent committee process, FACA, its associated regulations and
HICPAC’s own Charter seek to prevent precisely what has happened at HICPAC:

The Draft Guidelines HICPAC has produced have been met with what Judy Stone
described in Forbes as “a firestorm in the public health community” for failing to
properly incorporate the significance of aerosol transmission of Covid-19.

More than 900 experts, for example, joined by more than 1,000 members of the public
signed a July 20, 2023 letter to CDC Director Mandy Cohen opposing the Draft
Guidelines, and as Dr. Kevin Kavanaugh wrote in the August 28, 2023 issue of Infection
Control Today, “the most worrisome detrimental outcome of the CDC’s possible rollback
of guidance is the loss of credibility.”

(Immediately below is an electronic link to this letter. Please copy the link address into
your browser).

https://www.nationalnursesunited.org/sites/default/files/nnu/documents/0723_HICPA
C_experts_letter_background_combined_FINAL.pdf

The informational slide deck outlining the Draft Guidelines makes little mention of
aerosol transmission of infectious pathogens, uses evidentiary support studies that do
not account for aerosol transmission or asymptomatic spread and fails to include
guidance related to ventilation, UV disinfection and HEPA filtration, all essential tools
against an airborne pathogen.



The Draft Guidelines neglect the role of asymptomatic transmission of Covid-19, which
makes it highly likely that without adequate respiratory protection, healthcare workers
will infect patients. Asymptomatic transmission, furthermore, makes it impossible for
health care workers to accurately assess their own risk, which the Draft Guidelines state
is the responsibility of the healthcare worker. These Guidelines also fail to account for
patient healthcare-acquired infections and adverse outcomes, and strikingly, vulnerable
patients are not even mentioned.

The firestorm of criticism over the Draft Guidelines 'should never have arisen. By
requiring fairly balanced committee membership and a transparent process, FACA and
its associated regulations seek to prevent precisely what has happened at HICPAC.

The Committee’s illegal lack of sufficient members and its failure to have a fairly
balanced membership composition, coupled with its communications insularity seems
to have created a mental and ideological inbreeding at HICPAC. It is hard to imagine
that a set of Draft Guidelines so at odds with respected science and expert opinion
would have been proposed by a fairly balanced committee, with the proper
representation of aerosol scientists, industrial hygienists, UV and HEPA filtration
specialists, ventilation engineers, and respiratory protection and occupational health
and safety experts.

This is not merely an academic concern. The adoption of Draft Guidelines such as these,
which fail to ensure adequate respiratory protection toward a dangerous infectious
aerosol, would virtually guarantee that people will sicken and die as a result of this
faulty guidance.

HICPAC could have known and should have known that the composition of its
membership violated FACA and its own Charter, but instead closed its eyes to these
legally fatal flaws. It thus seems to be guilty of what the law terms “Willful
Blindness.” In the application of this principle, the law is not concerned with why one
remains ignorant when one could and should have known better, only that one does
remain ignorant. It is a principle for imputing intent to someone’s actions.

Looked at from this point of view, HIPCAC had the intention to do precisely what it has
done: limit the number of its members on the Committee, excluded from membership
experts with divergent points of view, and develop its Draft Guidelines virtually in the
shadows with as little transparency as possible.

In this vein, it is also worth noting that over 20% of the Committee members (two of
nine), including the Chair, appear to have demonstrated at least prejudgment and
possibly bias by going on record in the Annals of Internal Medicine, June 2023 arguing
that the time for universal masking in healthcare settings has passed, essentially
resolving well before the fact the very question the Committee is supposed to be
considering.
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Willful Blindness is a legal concept first developed in English law in the nineteenth
century in Regina v. Sleep. It has been applied in American law in proceedings such as
United States of America v. Kenneth L. Lay where, as Margaret Heffernan quotes in the
book Willful Blindness, Judge Simeon Lake instructed the jury, “Knowledge can be
inferred if the defendant deliberately blinded himself to the existence of a fact (emphasis
hers).” Willful Blindness, in other words, is a legal principle for imputing constructive
intent.

In HICPAC's slide presentation associated with the Draft Guidelines, there was just
enough mention of airborne transmission to avoid the accusation that the committee
was totally ignoring it. Both the presentation and its associated Guidelines, however,
utterly failed to give aerosol transmission the weight its level of science and expert
opinion deserve.

It is difficult to believe that HICPAC has been unaware of the sheer weight of science
and expert opinion regarding the significance of aerosol transmission of Covid-19. Even
if the committee were so unaware, however, it has nevertheless been Willfully Blind to
such significance. HICPAC could have known, and should have known, of this
significance. The committee chose instead to turn a blind eye to it, and to propose
instead Draft Guidelines which refuse to adequately recognize the significance of
aerosol transmission of Covid-19.

Advisory committee members are supposed to be experts within their fields of
expertise. When over 20% of the Committee’s membership including the Chair,
however, go on record in a publication essentially resolving the very question the
Committee is supposed to be deciding, and when the full record in the Committee has
not yet been fully presented, it raises questions about their objectivity and openness to
evidence that contradicts their already expressed positions.

Remedies Sought:

1. The CDC must immediately pause the process of updating its guidance, Isolation
Precautions: Preventing Transmission of Infectious Agents in Healthcare Settings (the
CDC Guidance). The process of developing and approving the Draft Guidelines
currently underway in HICPAC must immediately cease.

HICPAC is not a legally constituted advisory committee, and its lack of legal standing
deprives it of any authority to recommend changes to CDC guidance. Too much
scientific evidence, furthermore, calls the Draft Guidelines into serious question and
too many experts in the field have severely criticized them as dangerous to
healthcare workers and patients alike.
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2. The Secretary must promptly correct the illegal composition of HICPAC’s
membership to bring the Committee into compliance with (1) its Charter
requirement to have 14 non-Federal members, and (2) its FACA and Membership
Balance Plan requirements to have a fairly balanced membership.

In order to create a fairly balanced membership, the Secretary must appoint as
voting members, a significant number of experts in aerosol science, industrial
hygiene, UV and HEPA filtration, ventilation engineering, respiratory protection and
occupational health and safety.

3. HICPAC must immediately adopt measures to increase transparency as required by
FACA and its own Charter, such as opening working group meetings to the public,
promptly posting meeting presentations and summaries and facilitating broader
stakeholder input. The Committee must also establish mechanisms to actively seek
and incorporate input from frontline healthcare workers, their representative unions
and the patients who will be directly impacted by the guidelines.

4. A new set of Guidelines for the CDC Guidance must be developed by a fairly
balanced HICPAC following a transparent process, which acknowledges the
overwhelming body of scientific evidence and expert opinion that aerosols are a
significant mode of transmission for the infectious agent, Covid-19.

New Guidelines must recognize this significance and fully integrate it into guidance
related to control measures for Covid-19, including but not limited to guidance
involving ventilation, UV disinfection, HEPA filtration and the utilization of NIOSH-
approved respirators.

It is no surprise that these Draft Guidelines have caused such a stir. They are the direct result of
the insularity of HICPAC’s membership which violates both FACA and its own Charter, coupled
with the Committee’s choice to develop these Guidelines in the shadows, willfully refusing to
share its deliberations with the very people it is supposed to be protecting.

The Draft Guidelines which propose weakening CDC’s guidance, Isolation Precautions:
Preventing Transmission of Infectious Agents in Healthcare Settings are being proposed by an
“advisory committee” with no legal standing. They are potentially mortally dangerous to both
healthcare workers and patients. Were they to be adopted, and later challenged in court, the
CDC would face the very real risk that guidance based on such Guidelines, arising from an
illegally constituted advisory committee, would be declared reversible error.

The HHS Secretary should never have allowed a federal advisory committee under his authority
to operate without the number of members mandated in its Charter and with a membership

composition that fails to be fairly balanced as required by FACA and the Committee’s
Membership Balance Plan, much less to allow these infractions to continue for years. These are
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serious violations which deprive HICPAC of its legal legitimacy. They are a level of dereliction of
duty that supports a charge of Gross Misconduct.

PLEASE NOTE:

Exhibit 1, a review of relevant literature by Dr. Stephané Bilodeau is appended immediately
below.

Exhibits 2 and 3 are video presentations by Dr. Jose-Louis Jimenez and Dr. Lisa Brousseau. The
link to these presentations may be found on page 6 under Point No. 2.

Exhibit 4, the Roster of the current HICPAC committee is appended below, immediately
following the literature review of Exhibit 1.

Regarding Witnesses: For simplicity of communication, we have listed one phone number for
the complainant, Yaneer Bar-Yam, and the three expert witnesses, Dr. Stephané Bilodeau, Dr.
Jose-Louis Jimenez and Dr. Lisa Brousseau. As set forth in the on-line filing form, these
witnesses have their own independent affiliations, but to facilitate reaching them, we have
listed one central phone number. By contacting that phone number, the IG can be assured of
reaching them, but we would be happy to identify and provide separate phone numbers for
them if the IG would prefer.

The 10 pages of Exhibit 1 follow on the next page.
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EXHIBIT 1

Is Aerosol transmission a significant part of COVID-19 transmission?

The answer is clear: aerosol transmission of SARS-CoV-2 has been widely recognized as a significant
route of infection. When a person exhales, speaks, sings, sneezes, or coughs, they generate respiratory
particles that are released into the air. If a person is infected with a virus and has a significant viral load in
the fluid lining their respiratory tract, these emitted particles may contain both the virus and the fluid from
the lungs, mouth, and nose. Aerosol transmission occurs when these particles travel through the air
encounter and infect a second individual. Gravity causes larger particles to drop to the ground, while
smaller particles, known as aerosols, remain airborne and move through the air like smoke. Therefore, the
term aerosol transmission refers more specifically to the transmission caused by these lighter particles.
The term airborne transmission, or airborne route, is used to distinguish this route of transmission.
Extensive evidence and numerous scientific articles have emerged since the start of the pandemic,
supporting the consideration of an airborne route for COVID-19. It is widely accepted that airborne
transmission plays a significant, if not dominant, role as the virus can remain viable in aerosols for a
minimum of three hours and travel considerable distances similar to smoke, spanning several meters,
based on local conditions.

The interdisciplinary nature of aerosol transmission, which encompasses both physical and biological
processes involving the movement of particles through the air, sets it apart from the training of medical
professionals who focus on treating infected patients.

The objective of the current collection of scientific literature (articles, reviews, and studies) is to identify
and appraise the available evidence (clinical trials and laboratory studies on masks and respirators,
epidemiological studies, and air sampling studies) to confirm the significance of aerosol transmission.
The importance of aerosol transmission is not unique to the SARS-CoV-2 pandemic. As reported by
Mowraska and Milton as early as July 2020, retrospective studies conducted after the SARS-CoV-1
epidemic in 2003 demonstrated that airborne transmission was the most likely mechanism explaining its
spatial pattern of infections. Overall, the scientific consensus for the significant role of airborne
transmission has profound implications for the control of the COVID-19 pandemic and future pandemic
preparedness.

The following list of noteworthy excerpts (and related references) illustrates a fraction of the reported
studies confirming the importance of aerosols and their airborne transmission. (The number in bracket
Ref [X] refers to the references listed in Appendix B)

1. Aerosol particles float in the air like smoke because they are small enough so that gravity doesn’t
play a major role in their airborne trajectory. The direct measurement of these particles in the
breath of infected individuals has been linked to the degree of transmissibility of variants.

Ref [2] “Aerosol inhalation is recognized as the dominant mode of severe acute respiratory
syndrome coronavirus 2 (SARS-CoV-2) transmission. Three highly transmissible lineages evolved
during the pandemic (...) Alpha, Delta, and Omicron independently evolved high viral aerosol
shedding phenotypes, (...) These findings support a dominant role of infectious aerosols in
transmission of SARS-CoV-2."

2. Airborne particles have been shown in multiple studies to contain viable virus, which means that
the virus can result in infections; this has been reported in Refs [15, 16, 61, 62, 63].

Ref [15] “SARS-CoV-2 remained viable in aerosols throughout the duration of our experiment (3
hours), with a reduction in infectious titer from 103.5 to 102.7 TCID50 per liter of air. This
reduction was similar to that observed with SARS-CoV-1."
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Ref [16] “Viable SARS-CoV-2 was isolated from air samples collected 2 to 4.8 m away from the
patients. The genome sequence of the SARS-CoV-2 strain isolated from the material collected by
the air samplers was identical to that isolated from the newly admitted patient.”

Early in 2020, researchers already reviewed multiple forms of evidence that SARS-CoV-2 can be
spread by the aerosol route.

Ref [35] “This narrative review makes the case that aerosol transmission is an important mode for
COVID-19, through reviewing studies about bioaerosol physiology, detection of infectious SARS-
CoV-2 in exhaled bioaerosols, prolonged SARS-CoV-2 infectivity persistence in aerosols created in
the laboratory, detection of SARS-CoV-2 in air samples, investigation of outbreaks with manifest
involvement of aerosols, and animal model experiments.”

Later in 2020, researchers state that beyond any reasonable doubt, viruses released during
exhalation, talking, and coughing in microdroplets (i.e., aerosols) remain aloft in the air and pose
a risk of exposure at distances well beyond 2 m from an infected individual— even greater than
the scale of a typical room.

Ref [8] “Studies by the signatories and other scientists have demonstrated beyond any
reasonable doubt that viruses are released during exhalation, talking, and coughing in
microdroplets small enough to remain aloft in air and pose a risk of exposure at distances
beyond 1-2 m from an infected individual”

Ref [8] “We appeal to the medical community and to the relevant national and international bodies
to recognize the potential for airborne spread of coronavirus disease 2019 (COVID-19). There is
significant potential for inhalation exposure to viruses in microscopic respiratory droplets
(microdroplets) at short to medium distances (up to several meters, or room scale), and we are
advocating for the use of preventive measures to mitigate this route of airborne transmission.”

Since early 2021, multiple forms of evidence have been identified in the scientific literature to
support the aerosol transmission of COVID-19

Ref [3] “Ten streams of evidence collectively support the hypothesis that SARS-CoV-2 is
transmitted primarily by the airborne route.”

In 2021, the virus had been detected in the air in various settings, one of the driving features for
airborne transmission.

Ref [4] “SARS-CoV-2 RNA is detected intermittently in the air in various settings. Standardized
guidelines for conducting and reporting research on airborne transmission are needed.”

Aerosols (sometimes referred to as “the smaller exhaled droplets”) dominate transmission at
large distances compared to larger droplets that fall to the ground but were also found to
represent an important part of the short-range airborne transmission route (the large droplet
route contributes less than 10% of exposure when the droplets are smaller than 50 pm and when
the subjects are more than 0.3 m apart, even while coughing.)

Ref [12] “The short-range airborne route is found to dominate at most distances studied during
both talking and coughing. The large droplet route only dominates when the droplets are larger
than 100 um and when the subjects are within 0.2 m while talking or 0.5 m while coughing.”

Studies have shown regular indoor activities in confined spaces are significant transmission
settings. Droplet transmission does not distinguish indoor and outdoor conditions, while the
airborne transmission is higher indoors than outdoors because of the accumulation of aerosols
(similar to smoke) in indoor spaces and the movement of air outside that dilutes the density of
aerosols.

Ref [13] “While it has been acknowledged that spending time outside has general health benefits,
our review posits that there are also benefits in reducing transmission of SARS-CoV-2 by reducing
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11.
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14.

exposure time (substituting time indoors with time outdoors). These results suggest that moving
activities to outdoor settings may reduce infections and ultimately save lives.”

This study suggests that high attack rates observed in outbreaks, notably in superspreader
events, can only be explained by aerosol transmission as the main route of contagion.

Ref [29] “(...) the high attack rate values can be justified only assuming the airborne transmission
as the main route of contagion. Moreover, we show that such outbreaks are not caused by the rare
presence of a superspreader, but can be likely explained by the co-existence of conditions,
including emission and exposure parameters, leading to a highly probable event, which can be
defined as a superspreading event”.

This article in Nature, from February 2021, explains why superspreader events and aerosol
transmission are linked and that superspreader events have been observed in many outbreaks
where a few people account for “the lion’s share of transmission.”

Ref [65] “Numerous superspreading events have occurred in crowded indoor spaces with poor
ventilation. This aligns with other pieces of evidence that airborne transmission through
aerosols is an important — if not the main — mode by which SARS-CoV-2 passes from one
person to the next.”

This study validated that passengers waited for 3 hours in an airport rest area. When they
removed masks to eat and drink, they released viral aerosols, which rose to a second level of the
airport with hot air, causing an outbreak in that area.

Ref [33] “The results showed that the inbound passengers waited for approximately 3 h in the rest
area on the first level of the international arrival area (Zone E). During the period, masks were
removed for eating and drinking, resulting in the viral aerosols rising from the first level to the
second level with hot air.”

Studies involving infected caged animals that were connected to separately caged uninfected
animals via an air duct have shown transmission. [19, 56]

Ref [19] “(...) these results demonstrate that SARS-CoV and SARS-CoV-2 can remain infectious
while traveling through the air. Efficient virus transmission between ferrets is in agreement with
frequent SARS-CoV-2 outbreaks in mink farms.”

Ref [56] “Low-dose ocular-only aerosol exposure or inhalation aerosol exposure of ferrets to IAV
similarly led to productive infection of ferrets and shedding of aerosolized virus.”

To better understand how airborne SARS-CoV-2 transmission occurs, this study sought to determine
viral loads within coarse (>5 um) and fine (<5 pm) respiratory aerosols produced when breathing,
talking, and singing and confirmed that fine aerosols contain more virus particles than coarse ones.

Ref [57] “Fine aerosols produced by talking and singing contain more SARS-CoV-2 copies than
coarse aerosols and may play a significant role in SARS-CoV-2 transmission. Exposure to fine
aerosols, especially indoors, should be mitigated. ”

This study found that aerosols are exhaled in various common activities; while sneezing expels
the highest volume of aerosols, it is followed by significant volumes and infection risk ratio for
coughing, singing, speaking, and breathing.

Ref [20] “The expelled volume of aerosols was highest for a sneeze, followed by a cough, singing,
speaking, and breathing. (...) After 2 h of exposure, singing became the second highest risk
scenario. One air exchange per hour reduced risk of illness by about a factor of 2. Six air
exchanges per hour reduced risks of illness by a factor of 8-13 for the sneeze and cough scenarios
and by a factor of 4-9 for the other scenarios.”
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19.

20.

21.

Transmission between individuals who are more than 6 ft away from each other has been
documented, most clearly through the observation of superspreader events.[1, 9, 22, 23, 25]

Ref [1] “Airborne transmission of pathogens has been vastly underappreciated, mostly because of
an insufficient understanding about the airborne behavior of aerosols and at least partially
because of the misattribution of anecdotal observations. Given the lack of evidence for droplet and
fomite transmission and the increasingly strong evidence for aerosols in transmitting numerous
respiratory viruses,...”

Ref [25] “Our finding of a highly-overdispersed offspring distribution highlights a potential benefit
to focusing intervention efforts on superspreading.”

Transmission between individuals has been documented between people in adjacent rooms who
do not encounter each other directly.

Ref [10] “By combining genomic sequence analysis and epidemiologic investigations, we identified
a multibranched chain of transmission of this virus, including on international and domestic flights,
as well as a probable case of aerosol transmission without direct person-to-person contact.”

Infections have been documented in health-care facilities, where there have been strict contact-
and-droplet precautions and the use of personal protective equipment (PPE) designed to protect
against droplets but not aerosol exposure.

Ref [14] “The index case was a symptomatic patient in whom isolation was discontinued after 2
negative results on nasopharyngeal PCR testing. The patient subsequently infected multiple
roommates and staff, who then infected others.”

Experts from specialties encompassing aerosol studies, ventilation, engineering, physics,
virology, and clinical medicine have joined together to produce a review to consolidate the
evidence for airborne transmission mechanisms and offer justification for modern strategies for
prevention and control of COVID-19 in healthcare and the community.

Ref [27] “This article collates and explores some of the most commonly held dogmas on airborne
transmission in order to stimulate revision of the science in the light of current evidence. (...)
There is little doubt that SARS-CoV-2 is transmitted via a range of airborne particle sizes subject
to all the usual ventilation parameters and human behaviour.”

This study measured the dispersion of tracer gas in the drainage system of a building, providing
circumstantial evidence that the flow of aerosols could account for transmission in a high-rise
building.

Ref [30] “On the basis of circumstantial evidence, long-range aerosol transmission may have
contributed to the community outbreak of COVID-19 in this high-rise building. The vertical
transmission of diseases through aerosols in high-rise buildings demands urgent attention.”

This review covers the aerodynamics and different modes of transmission, including droplets,
droplet nuclei, and aerosol particles, adding that SARS-CoV-2 spreads mainly through the air, and
infected people can transmit it when they cough, sneeze, talk, or breathe.

Ref [31] “The main transmission route of SARS-CoV-2 is through the air (airborne transmission).
This review details the airborne transmission of SARS-CoV-2, the aerodynamics, and different
modes of transmission (e.g. droplets, droplet nuclei, and aerosol particles). SARS-CoV-2 can be
transmitted by an infected person during activities such as expiration, coughing, sneezing, and
talking.”

In 2023, Studies confirmed that airborne viruses were ejected and collected in the air in
significant amounts, even from individuals not reporting high levels of symptoms.
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Ref [64] “Two individuals emitted 86% of airborne virus, and the majority of airborne virus collected
was released on 3 days. Individuals who reported the highest total symptom scores were not those
who emitted most virus.”

22. Reviewing the evidence gathered from numerous articles, this study summarizes the case that
the primary mode of transmission of SARS-CoV-2 is exposure to airborne respiratory particles,
such as respiratory droplets and aerosols, carrying the virus.

Ref [34] “COVID-19 disease, caused by the novel SARS-CoV-2 virus, can be transmitted from
human to human by multiple means, including respiratory droplets, aerosols, and fomites.
According to numerous studies, the principal mode of transmission of SARS-CoV-2 is exposure to
airborne respiratory particles (respiratory droplets and aerosols) carrying the virus.”

23. This study linked the amount of virus individuals produce in exhaled aerosols to conditions in
which they are more likely to transmit COVID-19.

Ref [58] “Coronavirus disease 2019 (COVID-19) transmission via exhaled aerosol particles has
been considered an important route for the spread of infection, especially during super-spreading
events involving loud talking or singing. However, no study has previously linked measurements of
viral aerosol emissions to transmission rates. (...) Aerosol samples were collected using a
BioSpot-VIVAS and a NIOSH bc-251 2-stage cyclone (...) COVID-19 cases were more likely to
exhale SARS-CoV-2-containing aerosol particles close to symptom onset and during singing or
talking as compared to breathing.”

24. In a recent study, the presence of viruses in different sizes of aerosol particles was measured to
be consistent with playing a key role in transmitting SARS-CoV-2 viruses. Particle number
concentrations were measured, and multiple samples were collected on gelatin filters in two
hospital wards during the alpha and delta variant outbreaks. SARS-CoV-2 RNA was found to exist
in particles with aerodynamic diameters of 0.5-4 um and in ultrafine particles (aerosols).

Ref [60] “Aerosol particles proved to play a key role in airborne transmission of SARS-CoV-2
viruses. Therefore, their size-fractionated collection and analysis is invaluable. (...) Our results
revealed that SARS-CoV-2 RNA is most likely to exist in particles with 0.5-4 um aerodynamic
diameter, but also in ultrafine particles.”

APPENDIX A

Table A: Definitions related to the airborne transmission of a respiratory virus
Brief Definition

Suspension of particles in a gas carried along with airflow or currents, sometimes
Aerosol referred to as microscopic droplets or microdroplets.

Liquid particles that can potentially carry pathogens (the term droplet is now
being avoided for smaller particles due to the prefix “drop,” suggesting that it falls
Droplet due to gravity).

Small particles (diameter less than 5 um) that are the result of the desiccation of
Droplet Nuclei larger droplets.

Large liquid particles (diameter larger than approximately 100 um) that may carry

pathogens whose trajectories are dictated by gravity and rapidly fall to the ground
Large Droplets after emission.
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Microdroplets

Bioaerosol

Particulate Matter

Aerosol Transmission

Droplet Transmission

Airborne Transmission

Small liquid particles (diameter typically less than approximately 100 um) that
may contain pathogens and can remain in the air longer and travel farther than
the larger droplets while sometimes being the result of the desiccation of larger
droplets. They are also referred to as aerosols.

A type of aerosol composed of fungi, bacteria, other microorganisms, and other
biological matter, usually ranging from 1 nm to 100 Jm.

The combination of chemical and biogenic compounds of natural and/or
anthropogenic origin, whose size varies between 1 nm and 100 um, and which are
found in the air and can be diffused and transported even over long distances.

Transmission of a pathogen either through large particles of respiratory fluids
(droplets) or through smaller particles that can remain aerosolized (droplet
nuclei). This transmission mode can occur over larger distances and does not
require close contact between the susceptible and infected individuals.

Short-range, direct transmission of a pathogen over short distances (<3 m)
through large droplets whose trajectories are dictated by gravitational settling.

The transmission of an infectious disease through small particles suspended in the
air, the aerosol. It is also referred to as aerosol transmission.

19



APPENDIX B

References:

10.

11.

12.

13.

14.

15.

16.

17.

18.

Chia C. Wang et al., Airborne transmission of respiratory viruses. Science 373, eabd9149 (2021). DOI:
10.1126/science.abd9149.

Lai J, Coleman KK, Tai SHS, German J, Hong F, Albert B, Esparza Y, Srikakulapu AK, Schanz M,
Maldonado IS, Oertel M, Fadul N, Gold TL, Weston S, Mullins K, McPhaul KM, Frieman M, Milton DK.
Exhaled Breath Aerosol Shedding of Highly Transmissible Versus Prior Severe Acute Respiratory
Syndrome Coronavirus 2 Variants. Clin Infect Dis. 2023 Mar 4;76(5):786-794. doi: 10.1093/cid/ciac846.
Greenhalgh T., Jimenez JL, Prather KA, Tufekci Z., Fisman D., and Schooley R. Ten scientific reasons in
support of airborne transmission of SARS-CoV-2. Lancet. 2021; 397: 1603-1605
https://www.thelancet.com/journals/lancet/article/PlIS0140-6736(21)00869-2/fulltext

Heneghan C, Spencer E, Brassey J, et al. SARS-CoV-2 and the role of airborne transmission: a
systematic review. F1000Research 2021; published online March 24.
https://doi.org/10.12688/f1000research.52091.1

Prather KA, Wang CC, Schooley RT. Reducing transmission of SARS-CoV-2. Science 2020; 6498: 1422-
24. https://doi.org/10.1126/science.abc6197

Pan M, Lednicky JA, Wu CY. Collection, particle sizing and detection of airborne viruses. J Appl
Microbiol 2019; 127: 1596-11 https://doi.org/10.1111/jam.14278

Gelfand HM, Posch J. The recent outbreak of smallpox in Meschede, west Germany. Am J Epidemiol
1971; 93: 234-37 https://doi.ora/10.1093/oxfordjournals.aje.a121251

Morawska L, Milton DK. It is time to address airborne transmission of coronavirus disease 2019
(COVID-19). Clinical Infect Dis 2020; 71: 2311-13. https://doi.org/10.1093/cid/ciaa939

Lewis D. Superspreading drives the COVID pandemic—and could help to tame it. Nature 2021; 590:
544-46 https://www.nature.com/articles/d41586-021-00460-x

Eichler N, Thornley C, Swadi T, et al. Transmission of severe acute respiratory syndrome coronavirus 2
during border quarantine and air travel, New Zealand (Aotearoa). Emerging Infect Dis 2021; published
online March 18. https://doi.org/10.3201/eid2705.210514

Johansson MA, Quandelacy TM, Kada S, et al. SARS-CoV-2 transmission from people without COVID-19
symptoms. JAMA Netw Open 2021; 4: e2035057 http://doi.org/10.1001/jamanetworkopen.2020.35057
Chen W, Zhang N, Wei J, Yen H-L, Li Y. Short-range airborne route dominates exposure of respiratory
infection during close contact. Building Environ 2020; 176: 106859. Published Online April 20, 2021
https://doi.org/10.1016/j.buildenv.2020.106859

Bulfone TC, Malekinejad M, Rutherford GW, Razani N. Outdoor transmission of SARS-CoV-2 and other
respiratory viruses: a systematic review. J Infect Dis 2021; 223: 550-61.
https://doi.org/10.1093/infdis/jiaa742

Klompas M, Baker MA, Rhee C, et al. A SARS-CoV-2 cluster in an acute care hospital. Ann Intern Med
2021; published online Feb 9. https://doi.org/10.7326/m20-7567

van Doremalen N, Bushmaker T, Morris DH, Holbrook MG, Gamble A, Williamson BN, Tamin A, Harcourt
JL, Thornburg NJ, Gerber SI, Lloyd-Smith JO, de Wit E, Munster VJ. Aerosol and Surface Stability of
SARS-CoV-2 as Compared with SARS-CoV-1. N Engl J Med. 2020 Apr 16;382(16):1564-1567. doi:
10.1056/NEJMc2004973.

Lednicky JA, Lauzard M, Fan ZH, et al. Viable SARS-CoV-2 in the air of a hospital room with COVID-19
patients. Int J Infect Dis 2020; 100: 476—82. https://pubmed.ncbi.nlm.nih.qov/32949774/

Fennelly KP. Particle sizes of infectious aerosols: implications for infection control. Lancet Respir Med
2020; 8: 914-24. https://pubmed.ncbi.nlm.nih.gov/32717211/

Nissen K, Krambrich J, Akaberi D, et al. Long-distance airborne dispersal of SARS-CoV-2 in COVID-19
wards. Sci Rep 2020; 10: 19589.https://pubmed.ncbi.nim.nih.gov/33177563/

20


https://doi.org/10.1126/science.abd9149
https://doi.org/10.1093/cid/ciac846
https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(21)00869-2/fulltext
https://doi.org/10.12688/f1000research.52091.1
https://doi.org/10.1126/science.abc6197
https://doi.org/10.1111/jam.14278
https://doi.org/10.1093/oxfordjournals.aje.a121251
https://doi.org/10.1093/cid/ciaa939
https://www.nature.com/articles/d41586-021-00460-x
https://doi.org/10.3201/eid2705.210514
http://doi.org/10.1001/jamanetworkopen.2020.35057
https://doi.org/10.1016/j.buildenv.2020.106859
https://doi.org/10.1093/infdis/jiaa742
https://doi.org/10.7326/m20-7567
https://doi.org/10.1056/nejmc2004973
https://pubmed.ncbi.nlm.nih.gov/32949774/
https://pubmed.ncbi.nlm.nih.gov/32717211/
https://pubmed.ncbi.nlm.nih.gov/33177563/

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

Kutter, J.S., de Meulder, D., Bestebroer, T.M. et al. SARS-CoV and SARS-CoV-2 are transmitted through
the air between ferrets over more than one meter distance. Nat Commun 12, 1653 (2021).
https://doi.org/10.1038/s41467-021-21918-6

Schijven J, Vermeulen LC, Swart A, Meijer A, Duizer E, de Roda Husman AM. Quantitative microbial risk
assessment for airborne transmission of SARS-CoV-2 via breathing, speaking, singing, coughing, and
sneezing. Environ Health Perspect 2021; 129: 47002. https://pubmed.ncbi.nlm.nih.gov/33793301/

Sun K, Wang W, Gao L, et al. Transmission heterogeneities, kinetics, and controllability of SARS-CoV-2.
Science 2021; 371: eabe2424.

Laxminarayan R, Wahl B, Dudala SR, et al. Epidemiology and transmission dynamics of COVID-19 in two
Indian states. Science 2020; 370: 691-97.

Petersen E, Koopmans M, Go U, et al. Comparing SARS-CoV-2 with SARS-CoV and influenza pandemics.
Lancet Infect Dis 2020; 20: e238-44.

Guerra FM, Bolotin S, Lim G, et al. The basic reproduction number (R0) of measles: a systematic review.
Lancet Infect Dis 2017; 17: e420-28.

Endo A, Abbott S, Kucharski AJ, Funk S. Estimating the overdispersion in COVID-19 transmission using
outbreak sizes outside China. Wellcome Open Res 2020; 5: 67.
https://doi.org/10.12688/wellcomeopenres.15842.3

Goldman E. Exaggerated risk of transmission of COVID-19 by fomites. Lancet Infect Dis 2020; 20: 892-
93. https://doi.org/10.1016/s1473-3099(20)30561-2

Tang JW, Bahnfleth WP, Bluyssen PM, et al. Dismantling myths on the airborne transmission of severe
acute respiratory syndrome coronavirus (SARS-CoV-2). J Hosp Infect 2021; 110: 89-96
https://doi.org/10.1016/}.jhin.2020.12.022

Bertone M, Mikszewski A, Stabile L, Riccio G, Cortellessa G, d'’Ambrosio FR, Papa V, Morawska L,
Buonanno G. Assessment of SARS-CoV-2 airborne infection transmission risk in public buses. Geosci
Front. 2022 Nov;13(6):101398. doi: 10.1016/j.gsf.2022.101398.

Buonanno G., Morawska L., Stabile L. Quantitative assessment of the risk of airborne transmission of
SARS-CoV-2 infection: Prospective and retrospective applications. Environ. Int. 2020;145 doi:
10.1016/j.envint.2020.106112.

Jiang X, Zhao C, Chen Y, Gao X, Zhang Q, Chen Z, Li C, Zhao X, Liu Z, Huang W, Xie W, Yue Y. Probable
Evidence of Aerosol Transmission of SARS-COV-2 in a COVID-19 Outbreak of a High-Rise Building.
Environ Health Insights. 2023 Jul 25;17:11786302231188269. doi: 10.1177/11786302231188269.
Rabaan AA, Al-Ahmed SH, Al-Malkey M, Alsubki R, Ezzikouri S, Al-Hababi FH, Sah R, Al Mutair A,
Alhumaid S, Al-Tawfiq JA, Al-Omari A, Al-Qaaneh AM, Al-Qahtani M, Tirupathi R, Al Hamad MA, Al-Baghli
NA, Sulaiman T, Alsubait A, Mehta R, Abass E, Alawi M, Alshahrani F, Shrestha DB, Karobari Ml, Pecho-
Silva S, Arteaga-Livias K, Bonilla-Aldana DK, Rodriguez-Morales AJ. Airborne transmission of SARS-CoV-
2 is the dominant route of transmission: droplets and aerosols. Infez Med. 2021 Mar 1;29(1):10-19.
PMID: 33664169. https://pubmed.ncbi.nlm.nih.gov/33664169/

Collivignarelli MC, Bellazzi S, Caccamo FM, Carnevale Miino M. Discussion about the Latest Findings on
the Possible Relation between Air Particulate Matter and COVID-19. Int J Environ Res Public Health.
2023 Mar 14;20(6):5132. doi: 10.3390/ijerph20065132.

Zhang Z, Li X, Lyu K, Zhao X, Zhang F, Liu D, Zhao Y, Gao F, Hu J, Xu D. Exploring the Transmission Path,
Influencing Factors and Risk of Aerosol Transmission of SARS-CoV-2 at Xi'an Xianyang International
Airport. Int J Environ Res Public Health. 2023 Jan 3;20(1):865. doi: 10.3390/ijerph20010865.

Tellier R. COVID-19: the case for aerosol transmission. Interface Focus. 2022 Feb 11;12(2):20210072.
doi: 10.1098/rsfs.2021.0072..

Abkarian M, Mendez S, Xue N, Yang F, Stone HA. Speech can produce jet-like transport relevant to
asymptomatic spreading of virus. Proc Natl Acad Sci U S A. 2020 Oct 13;117(41):25237-25245. doi:
10.1073/pnas.2012156117.

In 't Veen JCCM, de Hond M, Boerstra AC. Virustransmissie bij covid-19 [Viral transmission in COVID-19:
the role of the aerosol]. Ned Tijdschr Geneeskd. 2020 Sep 8;164:D5399. Article in Dutch. [Viral
transmission in COVID-19: the role of the aerosol] PMID: 33030322.
https://pubmed.ncbi.nlm.nih.gov/33030322/

21


https://doi.org/10.1038/s41467-021-21918-6
https://pubmed.ncbi.nlm.nih.gov/33793301/
https://doi.org/10.12688/wellcomeopenres.15842.3
https://doi.org/10.1016/s1473-3099(20)30561-2
https://doi.org/10.1016/j.jhin.2020.12.022
https://pubmed.ncbi.nlm.nih.gov/37521135/
https://doi.org/10.1016/j.envint.2020.106112
https://doi.org/10.1177/11786302231188269
https://pubmed.ncbi.nlm.nih.gov/33664169/
https://doi.org/10.3390/ijerph20065132
https://doi.org/10.3390/ijerph20010865
https://doi.org/10.1098/rsfs.2021.0072
https://doi.org/10.1073/pnas.2012156117
https://pubmed.ncbi.nlm.nih.gov/33030322/

37. Lelieveld J, Helleis F, Borrmann S, Cheng Y, Drewnick F, Haug G, Klimach T, Sciare J, Su H, Péschl U.
Model Calculations of Aerosol Transmission and Infection Risk of COVID-19 in Indoor Environments. Int
J Environ Res Public Health. 2020 Nov 3;17(21):8114. doi:_10.3390/ijerph17218114.

38. Correia G, Rodrigues L, Gameiro da Silva M, Gongalves T. Airborne route and bad use of ventilation
systems as non-negligible factors in SARS-CoV-2 transmission. Med Hypotheses. 2020
Aug;141:109781. doi: 10.1016/j.mehy.2020.109781.

39. Anfinrud P, Stadnytskyi V, Bax CE, Bax A. Visualizing Speech-Generated Oral Fluid Droplets with Laser
Light Scattering. N Engl J Med. 2020 May 21;382(21):2061-2063. doi: 10.1056/NEJMc2007800.
https://www.nejm.org/doi/10.1056/NEJMc2007800

40. Siebler L, Rathje T, Calandri M, Stergiaropoulos K, Donker T, Richter B, Spahn C, Nusseck M. A coupled
experimental and statistical approach for an assessment of SARS-CoV-2 infection risk at indoor event
locations. BMC Public Health. 2023 Jul 20;23(1):1394. doi: 10.1186/s12889-023-16154-0.

41. Aganovic A, Cao G, Kurnitski J, Wargocki P. New dose-response model and SARS-CoV-2 quanta
emission rates for calculating the long-range airborne infection risk. Build Environ. 2023 Jan
15;228:109924. doi: 10.1016/j.buildenv.2022.109924.

42. Buonanno G, Stabile L, Morawska L. Estimation of airborne viral emission: Quanta emission rate of
SARS-CoV-2 for infection risk assessment. Environ Int. 2020 Aug;141:105794. doi:
10.1016/j.envint.2020.105794.

43. Zhao X, Liu S, YinY, Zhang TT, Chen Q. Airborne transmission of COVID-19 virus in enclosed spaces: An
overview of research methods. Indoor Air. 2022 Jun;32(6):e13056. doi: 10.1111/ina.13056.

44. Li X, Lester D, Rosengarten G, Aboltins C, Patel M, Cole I. A spatiotemporally resolved infection risk
model for airborne transmission of COVID-19 variants in indoor spaces. Sci Total Environ. 2022 Mar
15;812:152592. doi: 10.1016/j.scitotenv.2021.152592.

45. Riediker M, Briceno-Ayala L, Ichihara G, Albani D, Poffet D, Tsai DH, Iff S, Monn C. Higher viral load and
infectivity increase risk of aerosol transmission for Delta and Omicron variants of SARS-CoV-2. Swiss
Med WKly. 2022 Jan 6;152:w30133. doi: 10.4414/smw.2022.w30133.

46. Obeid S, White P, Rosati Rowe J, llacqua V, Rawat MS, Ferro AR, Ahmadi G. Airborne respiratory aerosol
transport and deposition in a two-person office using a novel diffusion-based numerical model. J Expo
Sci Environ Epidemiol. 2023 Jun 20. doi: 10.1038/s41370-023-00546-w.

47. de Crane D’'Heysselaer, S.; Parisi, G.; Lisson, M.; Bruyere, O.; Donneauy, A.-F.; Fontaine, S.; Gillet, L.;
Bureau, F.; Darcis, G.; Thiry, E.; et al. Systematic Review of the Key Factors Influencing the Indoor
Airborne Spread of SARS-CoV-2. Pathogens 2023, 12, 382.
https://doi.org/10.3390/pathogens12030382

48. M. Gil-Baez, J. Lizana, J.A. Becerra Villanueva, M. Molina-Huelva, A. Serrano-Jimenez, R. Chacartegui

Natural ventilation in classrooms for healthy schools in the COVID era in Mediterranean climate Build.
Environ., 206 (Dec. 2021), Article 108345, 10.1016/j.buildenv.2021.108345.
49. A. Aganovic, G. Cao, J. Kurnitski, P. Wargocki. New dose-response model and SARS-CoV-2 quanta

emission rates for calculating the long-range airborne infection risk, Build. Environ., 228 (2023), Article
109924 https://doi.org/10.1016/j.buildenv.2022.109924

50. Susanna D, Saputra YA and Poddar S. Analysis of the effect of wind speed in increasing the COVID-19
cases in Jakarta. F1000Research 2023, 12:145 https://doi.org/10.12688/f1000research.128908.1

51. Adenaiye 0O, Lai J, Bueno de Mesquita PJ, Hong F, Youssefi S, German J, Tai SHS, Albert B, Schanz M,
Weston S, Hang J, Fung C, Chung HK, Coleman KK, Sapoval N, Treangen T, Berry IM, Mullins K, Frieman
M, Ma T, Milton DK. Infectious Severe Acute Respiratory Syndrome Coronavirus 2 (SARS-CoV-2) in
Exhaled Aerosols and Efficacy of Masks During Early Mild Infection. Clin Infect Dis. 2022 Aug
24;75(1):e241-e248. doi: 10.1093/cid/ciab797.

52. Dinoi A, Feltracco M, Chirizzi D, Trabucco S, Conte M, Gregoris E, Barbaro E, La Bella G, Ciccarese G,
Belosi F, La Salandra G, Gambaro A, Contini D. A review on measurements of SARS-CoV-2 genetic
material in air in outdoor and indoor environments: Implication for airborne transmission. Sci Total
Environ. 2022 Feb 25;809:151137. doi: 10.1016/j.scitotenv.2021.151137.

53. Viklund E, Kokelj S, Larsson P, Nordén R, Andersson M, Beck O, Westin J, Olin AC. Severe acute
respiratory syndrome coronavirus 2 can be detected in exhaled aerosol sampled during a few minutes

22


https://doi.org/10.3390/ijerph17218114
https://doi.org/10.1016/j.mehy.2020.109781
https://www.nejm.org/doi/10.1056/NEJMc2007800
https://doi.org/10.1186/s12889-023-16154-0
https://doi.org/10.1016/j.buildenv.2022.109924
https://doi.org/10.1016/j.envint.2020.105794
https://doi.org/10.1111/ina.13056
https://doi.org/10.1016/j.scitotenv.2021.152592
https://doi.org/10.4414/smw.2022.w30133
https://doi.org/10.1038/s41370-023-00546-w
https://doi.org/10.3390/pathogens12030382
https://doi.org/10.1016/j.buildenv.2021.108345
https://doi.org/10.1016/j.buildenv.2022.109924
https://doi.org/10.12688/f1000research.128908.1
https://doi.org/10.1093/cid/ciab797
https://doi.org/10.1016/j.scitotenv.2021.151137

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

of breathing or coughing. Influenza Other Respir Viruses. 2022 May;16(3):402-410. doi:
10.1111/irv.12964.

Tan KS, Ong SWX, Koh MH, Tay DJW, Aw DZH, Nah YW, Abdullah MRB, Coleman KK, Milton DK, Chu
JJH, Chow VTK, Tambyah PA, Tham KW. SARS-CoV-2 Omicron variant shedding during respiratory
activities. Int J Infect Dis. 2023 Jun;131:19-25. doi: 10.1016/.ijid.2023.03.029.

Detection of Airborne Influenza A and SARS-CoV-2 Virus Shedding following Ocular Inoculation of
Ferrets. Belser JA, Sun X, Kieran TJ, Brock N, Pulit-Penaloza JA, Pappas C, Basu Thakur P, Jones J,
Wentworth DE, Zhou B, Tumpey TM, Maines TR. J Virol. 2022 Dec 21;96(24):e0140322. doi:
10.1128/jvi.01403-22.

Coleman KK, Tay DJW, Tan KS, Ong SWX, Than TS, Koh MH, Chin YQ, Nasir H, Mak TM, Chu JJH, Milton
DK, Chow VTK, Tambyah PA, Chen M, Tham KW. Viral Load of Severe Acute Respiratory Syndrome
Coronavirus 2 (SARS-CoV-2) in Respiratory Aerosols Emitted by Patients With Coronavirus Disease
2019 (COVID-19) While Breathing, Talking, and Singing. Clin Infect Dis. 2022 May 30;74(10):1722-1728.
doi: 10.1093/cid/ciab691.

Alsved M, Nygren D, Thuresson S, Medstrand P, Fraenkel CJ, Londahl J. SARS-CoV-2 in Exhaled Aerosol
Particles from COVID-19 Cases and Its Association to Household Transmission. Clin Infect Dis. 2022
Aug 24;75(1):e50-e56. doi: 10.1093/cid/ciac202.

Barbera-Riera M, Porru S, Barneo-Munoz M, Villasante Ferrer A, Carrasco P, de Llanos R, Llueca A,
Delgado-Saborit JM; COVID-Lap Working Group. Genetic Load of SARS-CoV-2 in Aerosols Collected in
Operating Theaters. Appl Environ Microbiol. 2022 Oct 11;88(19):0129722. doi: 10.1128/aem.01297-22.
Epub 2022 Sep 14.

Alsved M, Nygren D, Thuresson S, Fraenkel CJ, Medstrand P, Londahl J. Size distribution of exhaled
aerosol particles containing SARS-CoV-2 RNA. Infect Dis (Lond). 2023 Feb;55(2):158-163. doi:
10.1080/23744235.2022.2140822.

Gettings, J., Czarnik, M., Morris, E., Haller, E., Thompson-Paul, A. M., Rasberry, C., ... & MacKellar, D.
(2021). Mask use and ventilation improvements to reduce COVID-19 incidence in elementary schools—
Georgia, November 16—December 11, 2020. Morbidity and Mortality Weekly Report, 70(21), 779.
http://dx.doi.org/10.15585/mmwr.mm7021eT

Lednicky JA, Lauzardo M, Alam MM, et al. Isolation of SARS-CoV-2 from the air in a car driven by a
COVID patient with mild illness. medRxiv 2021; published online Jan 15.
https://doi.org/10.1101/2021.01.12.21249603

Kitagawa, H., Nomura, T., Kaiki, Y., Kakimoto, M., Nazmul, T., Omori, K., ... & Ohge, H. (2023). Viable
SARS-CoV-2 detected in the air of hospital rooms of patients with COVID-19 with an early infection.
International Journal of Infectious Diseases, 126, 73-78.

Vass, WB, Lednicky, JA, Shankar, SN, Fan, ZH, Eiguren-Fernandez, A, & Wu, CY (2022). Viable SARS-CoV-
2 Delta variant detected in aerosols in a residential setting with a self-isolating college student with
COVID-19. Journal of Aerosol Science, 165, 106038.

Jie Zhou, Anika Singanayagam, Niluka Goonawardane, Maya Moshe, Fiachra P Sweeney, Ksenia
Sukhova, et al. Viral emissions into the air and environment after SARS-CoV-2 human challenge: a
phase 1, The Lancet, Vol. 4, Issue 8, E579-E590, Aug. 2023, Published June 09, 2023

DOI :https://doi.org/10.1016/S2666-5247(23)00101-5.

Dyani Lewis. Superspreading drives the COVID pandemic — and could help to tame it. Nature, 590, 544-
546 (2021) doi: https://doi.org/10.1038/d41586-021-00460-x

Exhibit 4 follows on the next page:

23


https://doi.org/10.1111/irv.12964
https://doi.org/10.1016/j.ijid.2023.03.029
https://doi.org/10.1128/jvi.01403-22
https://doi.org/10.1093/cid/ciab691
https://doi.org/10.1093/cid/ciac202
https://doi.org/10.1128/aem.01297-22
https://doi.org/10.1080/23744235.2022.2140822
http://dx.doi.org/10.15585/mmwr.mm7021e1
https://doi.org/10.1101/2021.01.12.21249603
https://doi.org/10.1016/S2666-5247(23)00101-5
https://doi.org/10.1038/d41586-021-00460-x

EXHIBIT 4

Expertise of Voting Members of HICPAC

There are 9 voting members of HICPAC as follows:

1. Sharon Wright: As one can see below, Sharon Wright is an expert in medicine. She is
not an expert in aerosol science, industrial hygiene, ventilation engineering, UV and
HEPA filtration, respiratory protection, or occupational health and safety.

Sharon Wright, MD, MPH

Education: Doctor of Medicine (MD), Master of Public Health (MPH)
Infectious Disease Physician

Chief Infection Prevention Officer

Beth Israel Lahey Health

Cambridge, MA

Term: 5/4/2001- 6/30/2024

2. Elaine Dekker: As one can see below, Elaine Dekker is an expert in medicine. She is
not an expert in aerosol science, industrial hygiene, ventilation engineering, UV and
HEPA filtration, respiratory protection, or occupational health and safety.

Elaine Dekker, RN

Education: BS in Nursing

Infection Prevention & Control Program Manager
Priscilla Chan and Mark Zuckerberg San Francisco
General Hospital & Trauma Center

San Francisco, CA

Term: 10/8/2018-12/31/2023

3. David Jay Weber: As one can see below, David Jay Weber is an expert in medicine. He
is not an expert in aerosol science, industrial hygiene, ventilation engineering, UV and
HEPA filtration, respiratory protection, or occupational health and safety.

David Jay Weber, MD MPH

Education: Doctor of Medicine (MD), Master of Public Health (MPH)

Distinguished Professor of Medicine, Pediatrics and Epidemiology UNC School of Medicine
and UNC Gillings School of Global Public Health

Associate Chief Medical Officer, UNC Medical Center Medical Director, Department of
Infection Prevention, UNC Medical Center

Chapel Hill, NC

Term: 1/20/23-6/30/2024

4. Mohamad Fakih: As one can see below, Mohamad Fakih is an expert in medicine. He is

not an expert in aerosol science, industrial hygiene, ventilation engineering, UV and
HEPA filtration, respiratory protection, or occupational health and safety.
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Mohamad Fakih, MD, MPH

Education: Doctor of Medicine (MD), Master of Public Health (MPH)
Vice President, Quality and Clinical Integration

Ascension

Grosse Pointe Woods, Ml

Term: 7/1/2019-12/31/2023

5. Judith Guzman-Cottrill: As one can see below, Judith Guzman-Cottrill is an expert in
medicine. She is not an expert in aerosol science, industrial hygiene, ventilation
engineering, UV and HEPA filtration, respiratory protection, or occupational health and
safety.

Judith Guzman-Cottrill, DO

Education: Doctor of Osteopathic Medicine (DO)
Professor of Pediatrics

Division of Infectious Diseases

Oregon Health & Science University

Portland, OR

Term: 7/1/2019-12/31/2023

6. JoAnne Reifsnyder: As one can see below, JoAnne Reifsnyder is an expert in medicine
and healthcare business administration. She is not an expert in aerosol science,
industrial hygiene, ventilation engineering, UV and HEPA filtration, respiratory protection,
or occupational health and safety.

JoAnne Reifsnyder, PHD, MBA, MSN

Education: PhD in Nursing, Master of Business Administration (MBA) in Health/Health Care
Administration/Management

Executive Vice President, Clinical Operations

Genesis HealthCare

Kennett Square, PA

Term: 7/1/2019-12/31/2023

7. Erica Shenoy: As one can see below, Erica Shenoy is an expert in medicine and health
economics. She is not an expert in aerosol science, industrial hygiene, ventilation
engineering, UV and HEPA filtration, respiratory protection, or occupational health and
safety.

Erica Shenoy, MD, PhD

Education: Doctor of Medicine (MD), PhD in Health Policy/Economics
Chief of Infection Control, Mass General Brigham

Associate Chief, Infection Control Unit, Massachusetts General Hospital
Associate Professor, Harvard Medical School

Boston, MA

Term: 1/20/2023-6/30/2026
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8. Colleen Kraft: As one can see below, Colleen Kraft is an expert in medicine. She is not
an expert in aerosol science, industrial hygiene, ventilation engineering, UV and HEPA
filtration, respiratory protection, or occupational health and safety.

Colleen Kraft, MD, MSc

Education: Doctor of Medicine (MD), MS in Clinical Research
Associate Professor, Pathology and Laboratory Medicine
Emory University School of Medicine

Atlanta, GA

Term: 5/4/2021-6/30/2024

9. Jennie H. Kwon: As one can see below, Jennie H. Kwon is an expert in medicine. She
is not an expert in aerosol science, industrial hygiene, ventilation engineering, UV and
HEPA filtration, respiratory protection, or occupational health and safety.

Jennie H. Kwon, DO, MSCI

Education: Doctor of Osteopathic Medicine (DO), Masters of Science in Clinical Investigation
Associate Professor

Medical Director of Infection Prevention and Senior Epidemiologist

Washington University

St. Louis, MO

Term: 1/20/23-6/30/2024
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