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“FOR THOSE 
WHO HAVE BEEN 

WAITING FOR DATA 
BEFORE ADOPTING 

THE PRACTICE, 
THIS PAPER MAKES 
IT CLEAR: MASKS 

WORK.”

‘Masks Work’: CDC Urges  
Public to Follow Healthcare 
Worker Example
Are healthcare workers primarily infected in the community?

By Gary Evans, Medical Writer

Public health officials are citing 
a hospital study on the efficacy 
of mask use among healthcare 

workers and patients in preventing 
COVID-19 trans-
mission to support 
recommendations 
recommendations for 
universal masking in 
the community.

“While we studied 
healthcare workers, 
the results also apply 
to other situations in 
which social distanc-
ing is not possible,” 
says lead author 
Deepak Bhatt, MD, MPH, of Brigham 
and Women’s Hospital in Boston. “For 
those who have been waiting for data 
before adopting the practice, this paper 
makes it clear: Masks work.”

The study was conducted at 12 
hospitals in the Mass General Brigham 

(MGB) system. In March 2020, 
MGB began SARS-CoV-2 testing 
of symptomatic healthcare workers 
and universal masking of all staff and 

patients. Hospitals 
provided surgical 
masks to patients.1

Using electronic 
medical records, the 
researchers identified 
healthcare workers 
who cared for patients 
with COVID-19 
between March 1 and 
April 30. The study 
was divided into sev-

eral phases, including 
a preintervention period before imple-
mentation of universal masking of staff 
(March 1-24), a transition period until 
implementation of universal masking of 
patients (March 25-April 5), a period 
to watch for manifestation of symp-
toms (April 6-10), and an intervention 
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period (April 11-30). Overall, 9,850 
healthcare workers were tested and 
12.9% were positive for COVID-19. 
These included 7.4% of physicians or 
trainees, 26.5% of nurses or physi-
cian assistants, 17.8% technologists 
or nursing support, and 48.3% of 
other.

“During the preintervention 
period, the SARS-CoV-2 positivity 
rate increased exponentially from 
0% to 21.3%, with a weighted 
mean increase of 1.1% per day and 
a case doubling time of 3.6 days,” 
the authors reported. “During the 
intervention period, the positivity 
rate decreased linearly from 14.6% 
to 11.4%, with a weighted mean 
decline of 0.49% per day. Universal 
masking at MGB was associated with 
a significantly lower rate of SARS-
CoV-2 positivity among healthcare 
workers.”

Although the results could be con-
founded by other variables to some 
degree, the number of COVID-19 
cases continued to increase in Mas-
sachusetts over the study period. That 
suggests the reduction in COVID-19 
in healthcare workers occurred before 
the decrease in the community, the 
authors noted.

Hospital staff wore surgical masks 
in general, and N95 respirators 
when caring for known or suspected 
COVID-19 patients. “We did not 
assess compliance in our study, 
though what I saw on the wards was 
100% compliance,” Bhatt notes. 
The results can “absolutely” be 
extrapolated to other hospitals who 
adopt universal masking of staff and 
patients, he adds.

Community 

Transmission

Universal masking in communi-
ties could protect healthcare workers, 

who in some areas may face as much 
COVID-19 risk away from work as 
on duty.

“The majority of our [staff 
exposures] are from the community,” 
says JoAnn Shea, ARNP, MS, 
COHN-S, director of employee 
health and wellness at Tampa (FL) 
General Hospital.

Although Florida in general has 
been hard-hit by the virus, Shea said 
staff infections started out somewhat 
sporadically.

“I think we had 18 people in 
March, nine in April, and six in 
May,” she says. “Then, we went up to 
208 [employees] who had it in June 
when they opened up the state. They 
all got it in the community.”

Employee health has set up a 
24-hour COVID-19 hotline to 
answer worker questions about travel 
and exposures to friends or family 
with the virus. While most cases are 
acquired in the community, there 
have been some incidents suggestive 
of occupational infection, Shea says.

“All of our [employees] have to 
wear a mask all day, but we have had 
some clusters where we have three 
to six team members get COVID 
on a unit,” she says. “When we 
look at their histories, there was no 
community contact. [We found] 
that they may have had a patient 
who kept taking their mask off and 
coughing.”

This could have contaminated the 
patient environment and surfaces, 
which workers may have touched 
before bringing hands to their face. 
Because of this cluster, all healthcare 
workers are required to wear eye 
protection for patient care.

“In most people [the infection] 
is self-limiting, though we have had 
some employees with more severe 
illness,” she says. “The younger 
people hardly have symptoms. We 
allow them back after 10 days if they 
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have no symptoms, and 11 days if 
they had a fever. We are finding with 
the ones who are sick, we usually 
don’t get them back until day 14 or 
15. We don’t want to clear anyone 
with a productive cough or shortness 
of breath.”

In a recent revision, the Centers 
for Disease Control and Prevention 
(CDC) is emphasizing monitoring 
such symptoms instead of using 
return-to-work policies based on 
SARS-CoV-2 testing. As of July 17, 
the CDC recommends that “except 
for rare situations, a test-based 
strategy is no longer recommended to 
determine when to allow healthcare 
personnel (HCP) to return to work. 
[I]n the majority of cases, it results 
in excluding from work HCP who 
continue to shed detectable SARS-
CoV-2 RNA but are no longer 
infectious.”2

In another guidance revision, 
the CDC recommended extending 
work exclusions to 20 days after 
symptom onset for healthcare staff 
with severe to critical illness or who 
are severely immunocompromised. 
If immunocompromised HCWs 
are asymptomatic, they should be 
excluded from work 20 days after 
their initial positive test.

Other modified symptom-based 
criteria include a change from “at 
least 72 hours” to “at least 24 hours” 
after the last fever without the use of 
fever-reducing medications, the CDC 
reported.

“Decisions about return to work 
for HCP with SARS-CoV-2 infection 
should be made in the context of 
local circumstances. In general, a 
symptom-based strategy should be 
used,” the CDC advised.

Local circumstances have gotten 
worse for Hamad Husainy, DO, 
FACEP, an emergency physician at 
Helen Keller Hospital in Sheffield, 
AL. Community spread is putting 

pressure on hospitals, increasing the 
exposure risk to workers as patients 
come in.

“The cases have definitely in-
creased. Our local hospitals are full, 
and COVID units have expanded,” 
he says. “We are probably seeing four 
or five cases requiring hospitalization 
a day, with another 20 to 25 cases not 
requiring hospitalization.”

As this report was filed, 
Alabama had enacted a public mask 
requirement. (More information is 
available at: https://bit.ly/31gp3on.) 
The measure should help, as there 
remains resistance to masking in some 
areas of the state, Husainy says.

“It will either improve compliance 
or people that really feel compelled 
not to wear a mask will just stay in,” 
he says. “I would say the majority of 
this [transmission] is in the public. 
I happen to live in an area where 
compliance is not good. Whether it is 
political, constitutional, or whatever 
the rationale, it is preventing people 
from wearing [masks]. There is a lack 
of compliance in the community.”

The hospital has a thin margin 
of frontline staff, meaning that if 

someone gets sick, the workload 
increases for other emergency 
department nurses and physicians, 
Husainy says.

“We may not be New York or 
Houston, but we are dealing with a 
lot of uncertainty,” he says. “Increased 
work requirements can bring people 
to a point where they are depleted of 
wellness.”

With this same scenario playing 
out over much of the country, 
the CDC is trying to convey the 
message that universal masking in the 
community can prevent transmission.

“I really believe if the American 
public all embraced masking and we 
really did it rigorously, in the next 
four, six, or eight weeks we could 
bring this epidemic under control,” 
CDC Director Robert Redfield, 
MD, said in a recent interview.

There was a time when such an 
urgent plea by the most respected 
public health agency in the world 
would translate to broad action. Now, 
it is an open question, given the 
futility and infighting at the highest 
levels of the pandemic response in 
the United States. The CDC cited an 
accumulating body of evidence in a 
recently published editorial that the 
“time is now” for all to wear masks to 
blunt the spread of COVID-19.3

“When asked to wear face 
coverings, many people think in 
terms of personal protection,” the 
CDC stated. “But face coverings are 
also widely and routinely used as 
source control. For instance, if given 
the choice between having surgery 
performed by a team not wearing 
some covering over their mouths and 
noses vs. a team that does, almost 
all patients would reject the former. 
This option seems absurd because it 
is known that use of face coverings 
under these circumstances reduces 
the risk of surgical-site infection 
caused by microbes generated during 

“WHETHER IT 
IS POLITICAL, 

CONSTITUTIONAL, 
OR WHATEVER 

THE RATIONALE, 
IT IS PREVENTING 

PEOPLE FROM 
WEARING 

[MASKS]. THERE 
IS A LACK OF 
COMPLIANCE 

IN THE 
COMMUNITY.” 
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the surgical team’s conversations or 
breathing. Face coverings do the same 
in blocking transmission of SARS-
CoV-2.”

Universal masking could lower 
asymptomatic spread, which may 
be a “critical driver” of ongoing 
transmission. The CDC cited 
the efficacy of this approach 
demonstrated in public, household, 
and hospital settings, but concedes 
it would be exceedingly difficult to 
conduct a randomized trial of mask 
effectiveness in the community.

“In the absence of such data, 
it has been persuasively argued 
the precautionary principle be 
applied to promote community 
masking because there is little to 
lose and potentially much to be 
gained,” the CDC stated. “Like 
herd immunity with vaccines, the 
more individuals wear cloth face 
coverings in public places where 
they may be close together, the more 
the entire community is protected. 
Community-level protection afforded 
by use of cloth face coverings can 
reduce the number of new infections 
and facilitate cautious easing of more 

societally disruptive community 
interventions such as stay-at-home 
orders and business closings.”

In addition to citing Bhatt’s 
study in Boston, the CDC reported 
wearing masks prevented the spread 
of infection from two beauticians to 
their customers in Missouri.

“Among 139 clients exposed to 
two symptomatic hairstylists with 
confirmed COVID-19 while both 
the stylists and the clients wore face 
masks, no symptomatic secondary 
cases were reported,” the CDC 
concluded. “Among 67 clients tested 
for SARS-CoV-2, all test results 
were negative. Adherence to the 
community’s and company’s face-
covering policy likely mitigated 
spread of SARS-CoV-2.”4

One stylist developed respiratory 
symptoms but continued to see 
clients for eight days. The other, who 
apparently became infected from her 
co-worker, also developed respiratory 
symptoms and continued to see 
clients for four days. With clients 
wearing masks to comply with a 
local ordinance, no transmission 
occurred.  n

REFERENCES
1 . Wang X, Ferro EG, Zhou G, et al . 

Association between universal 

masking in a health care system 

and SARS-CoV-2 positivity among 

health care workers . JAMA 2020; 

Jul 14;e2012897 . doi: 10 .1001/

jama .2020 .12897 . [Epub ahead of 

print] .

2 . Centers for Disease Control and 

Prevention . Criteria for return to work 

for healthcare personnel with SARS-

CoV-2 infection (interim guidance) . 

Updated July 17, 2020 . https://bit .

ly/30cZpkU

3 . Brooks JT, Butler JC, Redfield RR . 

Universal masking to prevent SARS-

CoV-2 transmission-The time is now . 

JAMA 2020; Jul 14 . doi: 10 .1001/

jama .2020 .13107 . [Epub ahead of 

print] .

4 . Hendrix MJ, Walde C, Findley K, et 

al . Absence of apparent transmission 

of SARS-CoV-2 from two stylists 

after exposure at a hair salon with 

a universal face covering policy — 

Springfield, Missouri, May 2020 . 

MMWR Morb Mortal Wkly Rep 

2020;69:930-932 .

What Is the Role of Airborne Transmission  
in COVID-19 Pandemic?
‘The absence of evidence is not the evidence of absence’

Ongoing debate about the role 
of airborne transmission of 

SARS-CoV-2 is complicated by a host 
of variables that include quantity and 
infectivity of virus, room ventilation, 
distance, and personal protective 
equipment.

It is widely accepted that health-
care workers may be infected if they 
are not adequately protected during 
aerosol-generating procedures on 

patients with COVID-19. In the 
absence of aerosol-generating proce-
dures, the public health consensus has 
been that large droplet particles emit-
ted by a patient do not travel beyond 
six feet. However, studies have shown 
that smaller particles can travel farther 
distances, although there is some 
question whether they are infectious.

The World Health Organization 
(WHO) recently stated that it is 

“actively discussing and evaluating 
whether SARS-CoV-2 may also 
spread through aerosols in the absence 
of aerosol-generating procedures, 
particularly in indoor settings with 
poor ventilation. … These theories 
suggest that a number of respiratory 
droplets generate microscopic aerosols 
(< 5 µm) by evaporating, and normal 
breathing and talking results in 
exhaled aerosols.”1
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The hypothesis is people could 
be infected by the airborne route if 
the virus is in sufficient quantity to 
cause infection within the recipient. 
“However, the proportion of exhaled 
droplet nuclei or of respiratory 
droplets that evaporate to generate 
aerosols, and the infectious dose of 
viable SARS-CoV-2 required to cause 
infection in another person are not 
known, but it has been studied for 
other respiratory viruses,” the WHO 
stated.

The WHO cited studies that 
showed aerosol production through 
coughing and talking, with the vol-
ume of the latter related to increased 
rates of particle emission.2,3 The 
transmission of SARS-CoV-2 by 
this type of aerosol route has not yet 
been demonstrated. More research 
is needed given the possible implica-
tions of such route of transmission, 
the WHO concluded.

Crowds and Clusters

“Just because there are no random 
control trials in the medical literature 
regarding airborne transmission of 
COVID-19, does not mean it does 
not happen. The absence of evidence 
is not the evidence of absence,” says 
Gabor Lantos, P.Eng, MBA, MD, 
president of Occupational Health 
Management Services in Toronto and 
a consultant at several hospitals and 
universities in the area.

COVID-19 infections have 
occurred primarily in clusters, in 
crowded conditions and poorly 
ventilated environments such as 
transit, nursing homes, and — as 
noted in recent research — a bus of 
people traveling to a Buddhist temple, 
he notes.

“The attack rate on an enclosed 
bus containing an individual with 
COVID-19 was 34.3% while no one 

on a second, similar bus was infect-
ed,” the authors reported. “Through 
further epidemiologic investigation, 
we determined that the possibility of 
transmission by direct contact on the 
exposed bus was low. The absence of 
a significantly increased risk in the 
part of the bus closer to the index 
case suggested that the risk was fairly 
evenly distributed throughout, and 
thus, airborne spread of the virus may, 
at least partially, explain the extraordi-
narily high attack rate observed.”4

The finding has important public 
health significance. Future efforts 
at prevention and control should 
consider the potential for airborne 
spread of COVID-19, particularly in 
enclosed spaces with re-circulating 
air conditioning systems, the authors 
concluded.

“COVID-19 is a coronavirus,” 
Lantos says. “The precautionary 
principle would infer that the 
biophysical and aerodynamic 
properties of COVID-19 be 
presumed to be the same as for other 
coronaviruses. SARS-1 [sudden acute 
respiratory syndrome] was known to 
have spread via the airborne route — 
ditto MERS [Middle East respiratory 
syndrome].”

After working on Toronto’s 
response to SARS in 2003, Lantos 
says healthcare workers are at risk, 
but the virus can be controlled with 
full precautions including N95 
respirators.

“I have maintained ever since 
SARS ... a healthcare worker in 
the same room as a patient with a 
respiratory disease (e.g., COVID) 
should be wearing a fit-tested 
[respirator] that is at least an N95,” 
Lantos says. “Sick patients repeatedly 
cough and sneeze, and the quantity 
of airborne particles that remain 
suspended are sufficient to be 
infectious when the healthcare worker 
enters the room.”

The U.S. pandemic response 
has been undermined by a shortage 
of N95 respirators, which are 
recommended — if available — for 
the care of patients with known or 
suspected COVID-19. The WHO 
recommends airborne precautions 
with a respirator only for aerosol-
generating procedures.

No Airborne 

Transmission

The authors of a recently 
published paper reported that early 
in the pandemic — when some of 
the first COVID-19 patients were 
treated without full precautions — 
healthcare workers were not infected 
even when they performed aerosol-
generating procedures.5

In separate incidents, two patients 
with COVID-19 were admitted 
in February and March 2020 to 
community hospitals and the 
University of California, Davis (UC 
Davis) Medical Center. They were 
treated without contact or droplet 
precautions, and underwent several 
aerosol-generating procedures.

“A total of 421 healthcare work-
ers were exposed, and the results 
of the case contact investigations 
identified eight secondary infections 
in healthcare workers,” the authors 
reported. “In all eight cases, the staff 
had close contact with the index 
patients without sufficient personal 
protective equipment.”

Somewhat surprisingly, none of 
the infections were traced back to 
exposures during aerosol-generating 
procedures. “These observations 
suggest that, at least in a healthcare 
setting, a majority of SARS-CoV-2 
transmission is likely to take place 
during close contact with infected 
patients through respiratory 
droplets, rather than by long-
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distance airborne transmission,” the 
authors concluded.

Q&A

Hospital Employee Health sought 
further insight on the study from lead 
author Bennett Penn, MD, PhD, an 
infectious disease physician at UC 
Davis Medical Center.

HEH: These exposures occurred at 
the very beginning of the outbreak in 
the United States?

Penn: Yes, it was at a time when 
COVID was not suspected in these 
patients. [One] patient was actually 
the first patient diagnosed with 
community-acquired COVID in the 
United States. It took about a week 
for the CDC to be willing to test her 
because she had no travel history. 
She was off precautions for several 
days and was not on precautions 
at all at the initial medical center. 
Then, she was on limited precautions 
at the second medical center when 
she transferred to our care. COVID 
was not suspected for about the first 
seven days of her illness and before 
the testing was done. The second 
patient was several weeks later and 
came in with a very complex medical 
history and other issues that clouded 
the clinical picture. COVID was not 
suspected on his initial hospitalization 
either for about 14 days into his 
[care] when the testing was done. A 
number of healthcare workers were 
exposed during those windows prior 
to the COVID testing.

HEH: Which aerosol-generating 
procedures were performed? How 
did you determine no transmission 
occurred by this route?

Penn: Both patients had high-flow 
nasal cannula up to 40 liters per min-
ute, which generates aerosols. Both 
patients underwent intubation, and 
both went underwent bronchoscopy. 

There was extensive contact tracing 
done of all healthcare workers who 
had contact with the patients, as well 
as surveillance in healthcare work-
ers on the wards these patients had 
been on. All symptomatic healthcare 
workers — whether they had direct 
contact or not with the patient — 
underwent SARS-CoV-2 testing. Of 

the roughly 200 COVID tests that 
were run on the staff on those wards, 
the only positive tests were of health-
care workers who had direct bedside 
contact with these patients. None of 
the other nurses, staff, or patients on 
the ward developed COVID.

HEH: What are the implications 
of your study for the ongoing 
debate about the role of airborne 
transmission?

Penn: To state the obvious, it’s 
controversial. I would say the data 
are inconclusive. Our study indicates 
in these couple of patients with eight 
secondary infections there wasn’t 
airborne transmission. At this point, 
there have been a number of articles 
published on hospital outbreaks 

that come to that same conclusion, 
where there has not been airborne 
transmission. On the other hand, 
there have been a couple of cases 
that have been widely publicized; for 
example, one at a choir practice in the 
Seattle area where there something 
like 40 or 50 secondary infections 
from a single index patient.6 That’s 
one of the outbreaks that get cited for 
the possibility of airborne infection. 
I would say that is possible, but it is 
hard to be certain. People were in a 
small, enclosed room, mingling with 
one another — probably well within 
the six-foot radius — and sharing 
snacks. It’s hard to know whether the 
transmission events were airborne. 
The large number of secondary 
infections raises the possibility that 
the instance might have been airborne 
infection.

A handful of cases that have been 
studied, largely in healthcare settings, 
have shown absence of airborne trans-
mission, and a couple of instances of 
potential airborne transmission. My 
feeling is that [airborne transmission] 
is not going to be the norm, but it 
may be possible in a select number 
of instances. For example, in patients 
with extremely high viral loads, or 
in situations like that choir practice 
where there was active singing for 
a long period in a confined space, 
generating a huge number of par-
ticles. My overall interpretation of the 
data is that airborne transmission is 
probably not likely to happen in the 
majority of cases. But in a small frac-
tion of cases, there probably can be 
some airborne transmission.  n
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New Tuberculosis Testing Guide  
Supplements CDC Recommendations
Dropping annual TB screening means emphasis on education, treatment

The Centers for Disease Control 
and Prevention (CDC) dropped 

annual tuberculosis (TB) screening 
recommendations for healthcare 
workers last year, saying the disease 
continues to decline nationwide and 
healthcare workers appear to be at no 
greater risk than the general public.

“In addition, a recent retrospective 
cohort study of approximately 40,000 
healthcare personnel at a tertiary U.S. 
medical center in a low TB-incidence 
state found an extremely low rate of 
TST [tuberculin skin test] conversion 
(0.3%) during 1998-2014, with a 
limited proportion attributable to 
occupational exposure,” the CDC 
reported last year.1

However, there are workers who 
could be exposed at work or in the 
community, including those from 
countries with endemic TB who can 
be offered new treatments for latent 
infection. Thus, TB experts recently 
issued a companion document to 
the CDC recommendations that 
emphasizes education and treatment 
in the absence of routine testing.

“Educational programs should 
address the range of TB-related is-
sues with which all staff should be 
familiar: exposure risks (both within 

and outside of the workplace), what 
to expect if a workplace TB expo-
sure is identified, signs and symp-
toms of active disease, and which 
workplace-based and non-workplace-
based medical resources to access if 
symptoms develop,” according to 
the report. “Since more than 80% 
of active TB cases in the U.S. arise 
from previously untreated [latent TB 
infection], (LTBI) represents a unique 
opportunity to prevent a potentially 
devastating infectious disease via early 
treatment. For this reason, treatment 
of LTBI is now a cornerstone of the 
nation’s TB elimination strategy.”2

Staff should be reminded of the 
option for voluntary TB testing if it is 
offered, the authors added. “Addition-
al attention should be given to specif-
ic knowledge required by healthcare 
personnel who have untreated LTBI 
and to those who may be at increased 
TB risk due to work-related or non-
work-related factors such as immune 
suppression,” they noted.

Q&A

Hospital Employee Health spoke 
to the lead author of the paper, 

Wendy Thanassi, MD, MA, MRO, 
a professor at Stanford University and 
chief of Occupational Health Services 
at the VA Palo Alto Health Care 
System in California.

HEH: How is this paper designed 
to complement and augment the 
2019 CDC report?

Thanassi: The companion docu-
ment is sort of a user guide and an 
operational assistant on how to 
implement those guidelines and 
considerations to take into account 
what couldn’t be included in the 
[2019] document. One sentence in 
the MMWR [Morbidity and Mortality 
Weekly Report] can pack a whole lot of 
implications for policy, direction, and 
operations downstream. The compan-
ion document is written largely by 
occupational health physicians with 
many years of experience in the field 
who are offering their colleagues other 
thoughts, considerations, examples, 
and insights into ways to turn these 
policies into practice in your own 
facility.

HEH: Routine TB screening 
has been dropped, but it puts more 
emphasis on healthcare worker 
education. Can you comment on that 
shift in emphasis?
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Thanassi: With the absence of an-
nual testing, we will rely more on our 
educated healthcare worker staff to 
self-report incidents where they may 
have been exposed. We tested millions 
of healthcare workers a year with a 
negligible-to-negative return on that 
investment. The idea is to continue to 
test, but only those people at high-
est risk of having been exposed. In 
occupational health, we don’t neces-
sarily know that because we aren’t in 
people’s private lives.

We can educate people on the risk 
factors to being exposed to TB. Then, 
if they recognize that they could be at 
risk, they need to notify occupational 
health. Those risks could be a pro-
longed stay in a high-burden [of TB] 
country, incarceration, a second job 
working in a homeless shelter. There 
are plenty of places where a healthcare 
worker could easily run into TB, but 
it has been clearly shown that testing 
all of them [was not necessary]. The 
education focuses on how do you 
recognize if you were exposed and can 
you recognize the symptoms of TB 
should you develop them?

HEH: You note that there is a 
concerning finding that healthcare 
workers with LTBI are less likely than 
non-healthcare personnel to pursue 
treatment.

Thanassi: It is a critical issue. 
When you have a patient with TB in 
a hospital that is a very low-volume 
impact, the patient may expose a few 
people in the ER [emergency room] 
and on the floor and you take care 
of them. When a healthcare worker 
develops active TB, they can [expose] 
300 people in a day. They may be in 
and out of waiting rooms, surgery 
clinics, or may be a housekeeper walk-
ing throughout the hospital.

To get healthcare workers to accept 
treatment for their latent TB on the 
day of their hire is one of the most 
important aspects of this document. It 

is a shift from looking at all these 97% 
who are negative and those 3% who 
are positive and have been positive 
every year. It is taking all that energy, 
focus, and money and switching it 
to the date of hire when people are 
positive from previous exposures. 
[Employee health] can offer them 
12 days of treatment and in doing so 
prevent a massive exposure situation 
down the line, with potentially 

millions of dollars in costs and lots 
of harm done if their tuberculosis 
becomes active.

HEH: The document emphasizes 
how much shorter treatment for latent 
TB is now, with far fewer side effects.

Thanassi: Yes, a huge part of the 
education component is how easy and 
safe treatment is now. It is no longer 
the nine months — the 270 days of 
isoniazid, which has been associated 
with toxicity risks. It is now 12 
days of antibiotics, and most people 
tolerate that quite well. It is a big bang 
for the buck to take a few days of 
antibiotics and be in a situation where 
tuberculosis will never reactivate.

HEH: You note something that 

is not often mentioned in a medical 
article: preventing the environmental 
harm associated with millions of 
negative TB tests annually. Why 
did you feel that was important to 
emphasize?

Thanassi: I think the healthcare in-
dustry has been largely immune from 
looking at the incredible impact that 
its waste has on the world. It struck 
me that one can try to drive an electric 
vehicle or use reusables, but then I go 
to work and get hundreds of negative 
tests a day using alcohol swabs, a but-
terfly with plastic tubing that draws 
into more tubing — it all gets thrown 
into medical waste. The tubes go off 
to the laboratory, that goes on plastic 
plate, gloves get thrown out, all these 
tests get run, and they are all negative. 
The tubes for the [interferon-gamma 
release] test are made in Austria, and 
at four tubes per test, there is the 
production, the flying, and shipping 
to different locations. I started to 
calculate in the back of my head what 
is the burden and impact of all of this 
on the planet. This is something that 
healthcare does all of the time, and 
there has been essentially no account-
ability for the price the world pays for 
that.  n
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Reprocessing Respirators too Often  
May Damage Function
Physicians, hospitals still seeking PPE

As desperate times require  
 desperate measures, many 

hospitals have adopted reprocessing 
methods to reuse N95 respirators 
designed for single use.

A recent study on some of 
these decontamination techniques 
revealed respirator efficacy may be 
compromised if they are reprocessed 
too often, says lead author of Richard 
Peltier, PhD, a researcher at the 
University of Massachusetts Amherst.

“Our results show that some 
methods of decontamination do cause 
damage to these respirators. Hospitals 
need to be vigilant and recognize 
that this could put clinical workers at 
increased risk if these mask-damaging 
processes are used,” he tells Hospital 
Employee Health. “A few other 
methods, on the other hand, appear 
to be safe. Unfortunately, this work 
tested only a small slice of different 
preprocessing techniques being used 
today, and there are many others 
where there is only limited data 
showing whether these masks work as 
designed.”

The researchers found respirators 
that were treated up to 10 times with 

specific vaporized hydrogen peroxide 
(vHP) sterilizers or up to five times 
with shorter decontamination cycles 
of gas plasma hydrogen peroxide 
(gpHP) retain their original filtration 
capabilities. A decontamination 
process using ultraviolent germicidal 
irradiance (UVGI) slowly diminishes 
filtration efficiency, reaching a level 
“that warrants caution” after nine 
repeated treatments, Peltier and 
colleagues found.1

“Respirator performance is more 
complex than maintaining fit, and 
there remains a risk that fundamental 
aspects of respirators are degraded in 
a way that limits their performance, 
even though they retain acceptable fit 
parameters,” the authors noted.

Respirators ‘Surprisingly 

Complex’

For the study, N95 respirators 
were obtained from hospitals using 
various decontamination techniques. 
The masks were placed on a manne-
quin, installed in an exposure cham-
ber, and tested with particle aerosols.

“Respirators are surprisingly 
complex matrices that can be delete-
riously impacted by external forces, 
such as damaging interaction with 
strongly oxidizing environments,” 
they concluded. “While the intent 
of decontamination is to furnish a 
sanitized respirator for clinical reuse, 
some treatments result in respirators 
that offer less protection to wearers.”

These efforts to reprocess 
respirators within safe parameters 
likely will continue as long as 
healthcare facilities are subject to 
spot shortages amid the ongoing 
pandemic. For example, physician 
offices have largely been left out of the 
supply chain, the American Medical 
Association (AMA) emphasized.

Recently, the AMA sent a letter to 
federal emergency officials, expressing 
“ongoing concern over the availability 
of PPE [personal protective 
equipment], specifically for clinicians 
in office-based settings.”2

“We understand that PPE and 
other critical infection control 
supplies have been directed toward 
COVID-19 hotspots and to facilities 
treating infected patients, and we 
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have supported the administration’s 
efforts to send supplies where they 
are most needed,” the AMA wrote. 
“However, as non-hospital-based 
physicians return to work and reopen 
their practices, the need for these 
supplies is rapidly expanding to other 
care sites.”

While many physician practices 
have been shuttered in the transition 
to telemedicine, in-person visits are 
returning as offices reopen.

“While it is critical to the long-
term viability of these practices to 
resume office visits, the serious threat 
of COVID-19 infection persists 
and it is essential that physicians 
and their staff institute proper 
infection control protocols and 
procedures in their practices,” the 
AMA emphasized. “However, strains 
on the supply chain for PPE and 
disinfectant products continue, and 
they simply are not readily available 
from the usual sources our physicians 
use. We are hearing significant and 
growing concern from our member 
physicians that they cannot secure 
needed supplies to safely reopen their 
practices and that they are unsure 
where to turn for further guidance 
and assistance.”

The AMA suggested the Federal 
Emergency Management Agency 
create a “clearinghouse on a regional, 
state, or local level to provide such 
information to providers in one easy-
to-access location.”

Reports of PPE shortages continue 
in some hard-hit areas, but a lot of 
manufacturers have increased pro-
duction of critical items. As different 
brands and types of equipment are 
used to bolster stocks, it raises the 
question of whether staff retraining is 
needed in some cases. While staying 
with the same vendor may be prefer-
able, this is a luxury that some hospi-
tals may not be able to afford.

This is a particular concern with 
respirators that require fit-testing, 
says Michael Calderwood, MD, 
MPH, a hospital epidemiologist 
at Dartmouth-Hitchcock Medical 
Center in New Hampshire.

“N95s differ quite a bit in their 
shape and fit, so as we run into supply 
issues, hospitals may need to bring in 
different models of these respirators,” 
he says. “We could run out of one 
N95 [model] that people have been 
using for a long time and have been 
fit-tested with. If we bring something 
new in, is it similar enough that we 
assume it has the same fit? Do we 
need to retest people to make sure 
that it fits to their face? That is always 
my concern.”

The choice may be reprocessing 
the respirators staff are familiar with, 
or bringing in a new product and 
retesting.

“A lot of hospitals have been 
able to reuse respirators with the 
same efficacy after undergoing 
decontamination procedures,” he 

explains. “You have to have in place 
an ability to look at how well those 
masks are filtering and [assess] them 
in terms of fit. Many of the masks 
come back damaged from general 
wear and tear, so it does require some 
infrastructure.”

As hospitals in some areas 
reopen for elective surgeries, it 
becomes more critical to keep track 
of PPE needs in case COVID-19 
resurges. Calderwood’s team is using 
a modeling program to project 
coronavirus transmission, then 
bringing in patients who deferred 
care for other conditions during the 
pandemic.

“It really had an adverse impact 
on patients as they waited to get 
care,” he says. “They may have waited 
a long time for their surgery, and 
now they require a more complex 
procedure. People are being very 
careful not to do what we had to do 
the first time — turn everything off.”

Dartmouth’s analytics institute 
adapted the Penn Medicine 
COVID-19 Hospital Impact Model 
for Epidemics to forecast coronavirus 
activity for the local area out to four 
weeks.3

“We do our modeling and see if 
we have enough PPE to handle it,” 
Calderwood says. “We look at cases 
both in our healthcare system and in 
other hospitals in our region. If we 
see an increase in COVID cases, we 
have to turn down other activities.”
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While modeling may help manage 
PPE, there is a consensus the medical 
supply chain must not revert to 
the lean inventory management 
systems that left facilities scrambling 
nationwide when the pandemic hit.

“We learned this very early on,” 
Calderwood explains. “We had kind 
of standard use of PPE and had 
supplies to support a number of 
days. But of all of a sudden, we were 
getting into an environment where 
we needed a lot more PPE.”

A recent analysis of the pandemic 
by the Massachusetts Institute of 
Technology Center for Collective 
Intelligence recommended creating 
resilient supply chains that include 
stockpiles of essential equipment 
and diagnostics — and the ability to 
ramp up production.4

In the interim, some innovation 
is required. Hospital clinicians are 
using creative techniques, including 
producing their own equipment 
to meet the outsized demands of 
treating patients during the novel 
coronavirus pandemic, the Society 
for Healthcare Epidemiology of 
America (SHEA) reports.5

A SHEA survey of its research 
network hospitals in the United 
States and Canada revealed methods 
to maintain safety while preserving 
supplies and delivering care included:

• using disposable respirators for 
more than one day;

• wearing surgical or cloth masks 
over respirators to preserve them;

• storing disposable respirators in 
a paper bag between uses;

• reprocessing disposable 
respirators with vHP, ethylene oxide, 
UVGI, or moist heat treatments;

• extending use of disposable 
gowns;

• self-producing PPE, test kits, 
and testing materials.

In April, the SHEA Research 
Network collected survey responses 

from healthcare epidemiologists at 
69 healthcare facilities, including 58 
from the United States and Canada, 
and 11 located internationally.5

“In the ‘other’ field in a 
question about self-producing test 
components, 13% of facilities wrote 
in that they were self-producing PPE, 
such as face shields and gowns, due 
to shortages,” the authors reported. 
“A quarter of facilities were self-
producing testing components, 
such as swabs, transport media, and 
collection tubes.”

The survey did not assess the time 
and resources required to research 
and implement these tactics.

“However, the burden of 
doing this across settings, types of 
procedures, patients, healthcare 
roles, and local circumstances 
represents substantial opportunity 
cost at a time when healthcare 
facilities were under strain to prepare 
for, mitigate, and respond to the 
pandemic,” the authors noted. “These 
challenges also include implementing 
unfamiliar practices for HCP, such 
as long durations of extended use of 
disposable respirators and gowns.”

In a finding that informs this self-
reliant approach, 40% of respondents 
said their supply of respirators was 
“limited” or at “crisis level.” Fifteen 
percent of respondents assessed 
their supply as “sustainable for the 
pandemic,” and 45% said it was 
“adequate for the current situation.”

Two-thirds of facilities reported 
receiving ethical guidance from 
their institutions regarding PPE 
contingency plans, potential 
therapies for COVID-19, patient 
triage, equipment modifications, and 
visitor policies.

“Only about one-third of survey 
participants had received ethical 
guidance from states and professional 
societies in these areas,” the authors 
reported. “PPE contingency strategies 

was the topic that facilities said they 
had most frequently sought and 
received ethical guidance.”

Regarding testing, 81% of facilities 
reported access to in-house testing 
for COVID-19. Among 51 facilities 
that indicated the turnaround time 
for COVID-19 diagnostic test results, 
43% reported less than six hours, 10% 
reported a range of seven to 12 hours, 
10% reported 13 to 24 hours, and 
18% reported longer than 24 hours.

Overall, 26% indicated they self-
produced test components due to 
shortages. Of these, 72% produced 
viral transport media, 61% made 
their own viral collection swabs, 
and 16% produced collection tubes 
due to shortages. “The vast majority 
(81%) reported having access to 
in-house testing for COVID-19,” 
they concluded. “Sixty-four 
percent of facilities reported testing 
asymptomatic patients prior to 
certain procedures.”  n
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1. Before enacting a universal 

masking policy for staff and 

patients, the SARS-CoV-2 

positivity rate for healthcare 

workers at Brigham and 

Women’s Hospital was:

a . 11% .

b . 15 .4% .

c . 21 .3% .

d . 30% .

2. The World Health Organization 

recently stated it is evaluating 

whether SARS-CoV-2 also may 

be spread through aerosols 

in the absence of aerosol-

generating procedures, 

particularly in:

a . close contacts between 

healthcare workers and patients .

b . indoor settings with poor 

ventilation .

c . outdoor settings with low 

humidity .

d . cases with high fever .

3. More than 80% of active 

tuberculosis cases in the United 

States occur in individuals:

a . with HIV .

b . who live in homeless shelters .

c . who share needles .

d . with latent tuberculosis .

4. Richard Peltier, PhD, said N95 

respirators could be safely 

reprocessed and reused up 

to how many times using 

vaporized hydrogen peroxide 

sterilizers?

a . 5

b . 10

c . 15

d . 20


