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Evolving Variants, New Vaccines: 
IPs Must Be Steadfast in Pandemic
‘I wouldn’t relax an inch’

Three SARS-CoV-2 variants 
of global concern now are in 
the United States, threatening 

to erode vaccine efficacy, undermine 
treatment, and increase both 
hospitalizations and deaths. Current 
vaccines are expected to hold to varying 
degrees against these highly transmissible 
variant strains, although efficacy may 
be diminished. With vaccine supply 
limited, masking, social distancing, and 
hand hygiene will be critical over the 
next few months.

What does that mean for infection 
prevention in hospitals? In a word, 
vigilance.

This was a point of emphasis by 
Ann Marie Pettis, RN, BSN, CIC, 
FAPIC, president of the Association for 
Professionals in Infection Control and 
Epidemiology (APIC). 

“Nothing is really changing in terms 
of what we are doing and what we 
are recommending in our healthcare 

system,” says Pettis, director of 
infection prevention at the University 
of Rochester, NY. “As I talk to my 
colleagues all over the country, that is 
pretty much true across the board.”

The Food and Drug Administration 
(FDA) has granted emergency use 
authorization (EUA) to two messenger 
ribonucleic acid (RNA) vaccines for 
COVID-19 in the United States made 
by Moderna and Pfizer, which have 
respective efficacies of 94% and 95% 
against the original wild SARS-CoV-2 
strain. 

“Even if there were no variants, 
and you have vaccines with efficacy 
of 95% — you still have that 5% of 
cases that can occur,” Pettis says. “Even 
if the variants hadn’t rose their ugly 
heads, we were already recommending 
that nothing change in terms of pre-
testing for procedures or any of that. So, 
nothing was really changing even then, 
and now with these variants, certainly 
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nothing is changing. No one is really 
comfortable in backing off from the 
recommendations that have been 
made.

“In our organization, we have over 
85% of our staff who are vaccinated 
at this point,” Pettis says. “Even with 
that high amount of folks vaccinated, 
we are still telling them we cannot 
relax with personal protective 
equipment [PPE] at this point. 
The message has not changed at all 
despite vaccinations.”

William Schaffner, MD, 
professor of health policy at 
Vanderbilt University in Nashville, 
concurred with Pettis.

“I wouldn’t relax an inch,” he says. 
“I think we have to continue our 
very comprehensive infection control 
personal behaviors and using our 
PPE exactly as we are doing — and 
not looking to relax that. I actually 
think that at this time — and this 
is just personal opinion — the 
healthcare environment is much 
safer than the community. My sense 
is that the substantial majority of 
the COVID infections that are 
being reported in healthcare now are 
coming from the community — not 
at work.”

In that regard, APIC is 
conducting a social media “take the 
pledge” campaign encouraging the 
public to not let up on masking and 
other measures, even as vaccines 
become more available. 

FDA Reviewing Third 

U.S. Vaccine

In what could mean a 
considerable boost toward herd 
immunity, a third vaccine was 
awaiting emergency use approval in 
the United States as this report was 
filed. The FDA scheduled a meeting 
of its Vaccines and Related Biological 

Products Advisory Committee for 
Feb. 26, 2021, to discuss the request 
for EUA for a COVID-19 vaccine 
from the Janssen Biotech Inc. division 
of Johnson & Johnson (J&J). 

To induce an immune response, 
the J&J vaccine uses an attenuated 
adenovirus to carry deoxyribonucleic 
acid (DNA) encoding the spike 
protein of the SARS-CoV-2 virus. 
Although a full assessment of adverse 
reactions and side effects will be 
done by the FDA, those listed in 
preliminary data include fatigue, 
headache, and muscle aches. Janssen’s 
one-shot vaccine was 66% effective 
overall in preventing moderate 
to severe COVID-19 in research 
participants — including those 
infected with emerging viral variants 
— 28 days after immunization. 

The overall level of protection 
against moderate to severe 
COVID-19 infection was 72% in 
the United States, 66% in Brazil, 
and 57% in South Africa. Thus, the 
new vaccine shows some protection 
against the two concerning variants 
from Brazil (P.1) and South Africa 
(B.1.351), more so if considering 
serious disease alone. 

“The most important goal for 
any of the vaccines is whether it 
prevents serious disease,” Schaffner 
says. “Disease that requires hospital 
admission, perhaps intensive care 
unit admission, and dying. That’s the 
important part. We are less interested 
if it prevents less serious disease that 
just keeps you at home. The J&J 
vaccine was shown to prevent 89% 
of serious disease, which puts it in 
the same ballpark as the Pfizer and 
Moderna vaccines. The effectiveness 
on South African strains was the 
lowest, but even with those they did 
not have any serious disease.”

In addition to requiring only one 
shot, the J&J vaccine can be stored 
in normal refrigeration, and the 
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company projects it could produce 
100 million doses by this June. 

“With the two vaccines we have 
and J&J — which we think will get 
[FDA] EUA approval very shortly — 
we can deploy those vaccines to the 
max and make substantial impact on 
hospitalizations,” Schaffner says. 

That could ease the burden 
on hard-hit hospitals, and the 
J&J vaccine also would be a good 
candidate to use in ambulatory 
settings. But even with three vaccines, 
the continued mutation of SARS-
CoV-2 likely will create more variants 
through relentless evolution. Over 
time, as the pandemic coronavirus 
persists and globally circulates, 
treatments and vaccines may have to 
be augmented to meet the threat of 
variant mutations.

A key message is that the variants 
make vaccination all the more 
important, since mutations will 
continue to arise if SARS-CoV-2 runs 
unchecked through large populations, 
said Anthony Fauci, MD, director 
of the National Institute of Allergy 
and Infectious Diseases, in a recent 
interview. “It is all the more reason 
why we should be vaccinating as 
many people as we possibly can. If 
you can suppress that by a very good 
vaccine campaign, then we can avoid 
this deleterious effect of mutations.”

Variants Emerge  

in United States

On Jan. 28, 2021, the Centers 
for Disease Control and Prevention 
(CDC) announced that the first U.S. 
documented case of the South African 
B.1.351 variant of SARS-CoV-2 had 
been detected in South Carolina. 
There were two unrelated cases of 
the strain in South Carolina with no 
history of travel, meaning the South 
African variant is spreading in the 

United States. Subsequently, three 
cases of the same strain were found in 
Maryland and another in Virginia. 

Also, in January, the first two 
cases of the Brazil P.1 variant was 
detected in the Twin Cities metro area 
in Minnesota. One of the cases had 
traveled to Brazil and subsequently 
transmitted to a household contact. 
Another case was subsequently 
detected in Oklahoma. 

The United Kingdom (U.K.) 
B.1.1.7 variant has been in the 
United States for some time and is 
projected to become the predominant 
strain in America by March of this 
year. Researchers in England are 
warning that in addition to be being 
highly transmissible, there is “a 
realistic possibility” the variant may 
cause infections with higher rates of 
mortality.1 

Based on limited genetic 
sequencing — which the CDC is 
rapidly ramping up — as of Feb. 
7, 2021, there were 690 cases of 
COVID-19 in 33 states caused by 
the U.K. B.1.1.7 variant. Fortunately, 
both approved vaccines in the United 
States are effective against U.K. 
B.1.1.7.2 

However, Moderna is concerned 
that the South African variant could 
diminish the effect of its vaccine and 
is preparing a one-time booster shot 
genetically coded to the B.1.351 
variant, should it be necessary. 

“For the South African strain, we 
still see a very high level of antibody, 
but it is lower than the traditional 
strain and B.1.1.7,” Moderna CEO 
Stephane Bancel said in a recent 
interview.3 “We believe our vaccine 
will be protective in the short term. 
What is unknowable right now is 
what will happen in six months, in 
12 months, especially to the elderly, 
because they have a weakened 
immune system and the immunity 
might go down over time.”

Out of an “abundance of caution,” 
the company will test a single-dose 
booster shot targeting the South 
African strain. The shot will use the 
same RNA-messenger platform of the 
approved vaccines but will genetically 
target the B.1.351 strain. Working 
with the FDA, the booster could be 
deployed this spring if there are signs 
of waning immunity in the elderly, he 
said.

“We cannot fall behind this virus,” 
said Bancel. “We just wanted to be 
cautious, not for now, but for the 
future.”

A recent preprint study found that 
both the Moderna and Pfizer vaccines 
protected sufficiently against the U.K. 
and South African strains but warned 
that encoded genetic mutations can 
diminish efficacy to some degree. 

“Taken together, the results 
suggest that the monoclonal 
antibodies in clinical use should be 
tested against newly arising variants, 
and that mRNA vaccines may need 
to be updated periodically to avoid 
potential loss of clinical efficacy,” the 
authors concluded.4

Another study looked at whether 
unvaccinated patients who were 
convalescing or completely recovered 
from COVID-19 infection had 
immunity to the South African 
variant.5 “Of the 44 that they tested, 
22 didn’t neutralize the virus,” Paul 
Offit, MD, director of the Vaccine 
Education Center at the Children’s 
Hospital of Philadelphia, said in an 
interview. “There were a handful 
of sera that did neutralize the virus 
completely. Those were obtained from 
people who had more severe disease 
and had higher titers and neutralizing 
antibodies. The vaccine may induce 
higher, longer-lasting titers than 
from people who are convalescent, 
which could have broader range of 
neutralizing titers just because they 
had different levels of disease.”
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Moreover, the Brazil variant 
appears to have the ability to re-infect 
people who previously have acquired 
it, suggesting that vaccine will be 
critical to contain it if antibody 
protection wanes. 

The Brazil variant has 17 unique 
mutations, including three in the 
receptor binding domain of the spike 
protein.

“There is evidence to suggest that 
some of the mutations in the P.1 
variant may affect its transmissibility 
and antigenic profile, which may 
affect the ability of antibodies 
generated through a previous natural 
infection or through vaccination to 
recognize and neutralize the virus,” 
the CDC reports.6

Brazilian researchers published a 
paper recently about the disturbing 
implications of the outbreak in the 
city of Manaus.

“A study of blood donors indicated 
that 76% of the population had 
been infected with SARS-CoV-2 
by October 2020,” they noted.7 
“The estimated SARS-CoV-2 attack 
rate in Manaus would be above 
the theoretical herd immunity 
threshold (67%), given a basic case 
reproduction number of 3.4. In 
this context, the abrupt increase in 
the number of COVID-19 hospital 
admissions in Manaus during January 
2021 … is unexpected and of 
concern.”

What Happened to Flu? 

Another interesting development 
is that the SARS-CoV-2 strains have 
either driven seasonal influenza out of 
its ecological niche, or all the masking 
and mitigation efforts for COVID-19 
have simply blocked flu. 

“To date in my hospital and even 
in my system — which is large, with 

a wide variety of hospitals — you 
can count on one hand how many 
patients with flu we have had this 
season,” Pettis says. “We know 
that Australia and the Southern 
Hemisphere experienced the same 
thing. We are still not 100% 
confident that we couldn’t start 
seeing more flu, but it does seem that 
perhaps we won’t.”

In contrast, there are reports of 
other healthcare-associated infections 
(HAIs) increasing as so much focus 
shifts to COVID-19, causing a kind 
of collateral damage as IPs are focused 
on the pandemic.

“Many of us are seeing an increase 
in our other HAIs, particularly with 
central line associated bacteremia and 
Clostridium difficile,” she says. “When 
you have got so many plates spinning 
at once, it is very difficult to keep 
your eye on all of them. But we are 
aware of it and everybody is trying to 
refocus. The data [do not] lie, and we 
are paying renewed attention. Because 
when all is said and done, overall 
patient safety is the ultimate goal of 
every IP.”

That said, surprisingly, some IPs 
have been displaced and overlooked 
during the chaotic pandemic 
response, although most are taking a 
leading role. 

“There are some IPs — believe 
it or not, because it makes no sense 
to me — who feel they have been 
pushed away from the table instead of 
being invited to the table or being at 
the head of the table,” Pettis says. “I 
don’t think it is widespread.”

On the other hand, IPs have been 
preaching for years that infection 
control is the responsibility of the 
entire hospital staff — often to little 
avail. 

“I’ve been doing this for 35 years 
and our mantra is that infection 
prevention is everyone’s business,” 
Pettis says. “Quite honestly, that was 

a struggle. Now, I’ve really never seen 
anything like it — I watch people 
wash their hands incessantly and 
be very conscious of not coming to 
work when they have symptoms. So, 
I do think infection prevention has 
become everybody’s business. That is 
exciting.”  n
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Pregnant Women at High Risk of COVID-19 
Mortality 

With deaths almost 14 times higher, time to vaccinate

C ase-fatality rates in pregnant 
patients infected with SARS-

CoV-2 were 13.6 times higher than 
similarly aged non-pregnant women 
with COVID-19, according to a 
preprint study in Washington state. 

The study followed 240 pregnant 
women between March 1 and 
June 30, 2020, in a multicenter, 
retrospective cohort study from 35 
sites in Washington.1 Three patients 
died and 24 women were hospitalized 
for COVID-19. The findings suggest 
COVID-19 pregnancy mortality 
rates are seriously undercounted 
nationally in the absence of active 
surveillance for such cases, the 
authors emphasized.

“Notably, in mid-October of 
2020, the Centers for Disease Control 
and Prevention [CDC] reported 
only 45 maternal deaths in pregnant 
women with confirmed SARS-
CoV-2 infections across the U.S.,” 
the authors reported. “If complete, 
this would mean that the three cases 
in our study population represented 
7% of the total maternal deaths in 
pregnant women with SARS-CoV-2 
across the [United States] despite 
annual births among our study sites 
making up an estimated 1.4% of 
the total nationwide. This is most 
likely due to underreporting and not 
a higher death rate in Washington 
state.”

Hospitalized pregnant patients 
were more likely to have a comor-
bidity or underlying conditions 

including asthma, hypertension, 
type 2 diabetes, autoimmune disease, 
and obesity. The three women who 
died of COVID-19 in Washington 
state were from minority ethnic 
groups who have shown to be at 
greater risk of the virus. That said, 
most of the pregnant patients with 
COVID-19 had asymptomatic or 
mild COVID-19 disease and healthy 
pregnancies.

Hospital Infection Control & 
Prevention sought further comment 
on the study from lead author 
Kristina Adams-Waldorf, MD, 
professor of obstetrics and gynecology 
at the University of Washington in 
Seattle. This interview was edited for 
length and clarity.

HIC: The high mortality rate is 
the most disturbing finding. Can 
you discuss your reaction to this and 
the implications for preventing these 
COVID-19 deaths?

Adams-Waldorf: Deaths in 
pregnant women are relatively rare, 
and we work incredibly hard to 
prevent them. So, the three deaths 
that we found by tracking women 
for the first few months of the 
pandemic were shocking to us and 
a sky-high maternal mortality rate 
compared to what we are used to 
from historical levels of maternal 
mortality in Washington state. 
When we compared them to the 
general population at a similar age 
[with COVID-19], it was a 13.6 
higher mortality rate, which was 

also saddening. It’s not completely a 
surprise because pregnant women are 
highly susceptible to influenza and 
pregnant women die every year from 
flu viral infection, which is why we 
try so hard to vaccinate all pregnant 
women in the [United States] but 
succeed only about half the time in 
doing so.

HIC: The study suggests there is 
severe underreporting of mortality 
related to COVID-19 in pregnancy in 
the United States. Compared to CDC 
data, your study had 7% of the total 
maternal deaths in pregnant women 
with SARS-CoV-2 nationally with 
only of 1.4% of the total births.

Adams-Waldorf: Yes, the second 
shock was when we compared 
our numbers of maternity deaths to 
what the CDC was reporting as the 
total number of maternal deaths. It 
was at that moment that we realized 
how undercounted the deaths of 
pregnant women are nationally. What 
the CDC has are these COVID-19 
case reports filled out by the states. 
There is a check box [to mark 
whether] they are pregnant or not. 
Most of the time those are not filled 
out, so they can’t know for certain 
whether a person with COVID or a 
person who died was pregnant. As 
you can imagine, the public health 
departments have been completely 
overwhelmed during this [pandemic]. 
So, having a lot of time to track down 
information on different people when 
they are getting thousands of these 
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per day is not really a priority. They 
are missing this in about 65% of all 
their case reports. They end up with 
skewed data or a lot of missing data.

HIC: Do you have any hopes or 
expectations that your study may lead 
to heightened surveillance nationally?

Adams-Waldorf: With the 
current tasks [facing] public health 
departments to not only count 
everyone but also to vaccinate 
everyone — and how unprepared we 
were as a nation for this pandemic 
— I’m not particularly hopeful that 
the status quo is going to improve. 
What I do hope now is that this 
information is taken into account 
by the state departments of public 
health — that this will change their 
prioritization scheme for vaccination. 
In many states — including Texas, 
New Mexico, New Hampshire, and 
Alaska — being pregnant qualifies 
you to be in phase 1b as one of two 
high-risk conditions that are needed 
to be qualified for phase 1b. That’s 

not true of all states, and it’s not true 
in Washington state. So, we wrote 
a letter to our officials at the state 
government asking them to prioritize 
pregnant women in phase 1b.

HIC: As of Jan. 7, 2021, the 
CDC states “getting vaccinated is a 
personal choice for people who are 
pregnant.”2 Based on your findings, 
it appears the risk of a potential bad 
outcome of COVID-19 infection 
during pregnancy outweighs the 
vaccine risk.

Adams-Waldorf: Yes, absolutely. 
In my opinion, the risk of a bad 
outcome from COVID-19 and 
pregnancy is high. Our death rate 
was 1 in 80. Our hospitalization rate 
was 1 in 10, and we had women that 
had months of long-haul COVID-19 
symptoms. The toll that it took on 
them in addition to their pregnancy 
was significant. I am a strong 
advocate of COVID-19 vaccine. I 
think that there is this myth that 
pregnant women can just sit at home 

and protect themselves from the 
pandemic and telework. That is not 
really reality. Pregnant women are on 
the frontlines as healthcare workers 
and in essential jobs like teachers. They 
have large families sometimes and they 
are exposed to other people.  n
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Long COVID: The Daunting Aftermath of Even 
Mild Infections 
‘We’re seeing a lot of younger patients and those who were previously healthy’

One of the most mysterious 
and disturbing aspects of 

SARS-CoV-2 infection is so-called 
“long COVID,” which presents as a 
panoply of symptoms that can linger 
for months after even mild acute 
cases.

The Centers for Disease Control 
and Prevention (CDC) held a clinical 
outreach call on this phenomenon 
recently, which included an overview 
by Alfonso Hernandez-Romieu, 
MD, a member of the CDC’s 
COVID-19 Late Sequelae Unit.

“Based on information available so 
far, persons with long COVID often 

present reporting persistent severe 
fatigue, headaches, and brain fog, 
which is defined as mild subjective 
cognitive impairment, approximately 
four weeks after acute illness,” he 
said. “Reports from clinicians have 
highlighted that long COVID may be 
independent of acute illness severity.” 

A study in China found that 76% 
of 1,733 patients reported at least one 
symptom of long COVID six months 
after their acute illness.1 Overall, 63% 
reported fatigue or muscle weakness 
and 26% had labored breathing. 
Sleep problems occurred in 26%, and 
22% reported anxiety or depression.

“One in five patients not 
requiring supplemental oxygen 
during hospitalization had decreased 
lung function after six months,” 
Hernandez-Romieu said.

Indeed, long COVID can 
follow mild infections not requiring 
hospitalization. A study of patients 
in a post-COVID-19 clinic in France 
found that 35% to 54% of patients 
with initial mild cases had persistent 
symptoms after two to four months.2 

“Half to three-fourths of patients 
attending the post-acute COVID 
clinic in France [reported] new 
symptoms not initially present or 
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symptoms that reappeared after initial 
resolution,” he said. “In addition, 9% 
of patients in a Faroe Islands study 
reported persistent severe symptoms 
at four months.”3 

In the post-acute COVID clinic 
in France, more than 25% of patients 
developed new neurological signs 
and symptoms after their acute 
COVID-19 illness. 

These included cognitive 
dysfunction, balance disorders, and 
swallowing and speech disorders, 
Hernandez-Romieu said. 

Empathy

“It is important for providers 
evaluating patients to perform 
baseline and serial comprehensive 
reviews of systems and physical 
exams to detect new or recurrent 
manifestations in patients with 
possible long COVID and improve its 
medical management,” Hernandez-
Romieu said. “There is still a lot we 
do not understand, and empathy 
toward patients experiencing long 
COVID is fundamental.”

This point was raised by another 
speaker who emphasized that long 
COVID patients should be reassured 
during treatment, even in the absence 
of medical explanations for some of 
the aspects of their suffering. 

“While we don’t know what’s 
causing these symptoms, they are 
very real for patients, and we are 
seeing patients get better. I think 
it’s important to reassure them of 
that, while still supporting them in 
their journey,” said Allison Navis, 
MD, lead clinical neurologist at 
Post-COVID Center at Mount Sinai 
Hospital.

Navis described a 42-year-old 
female patient woman who was 
experiencing cognitive issues, 

although she continued to work on 
reduced hours. 

“She also noted physical fatigue 
that worsened with exercise,” she 
said. “She had a tingling sensation 
throughout her body, but it was worse 
in her hands, and she also had heart 
rate elevations, palpitations, and 
shortness of breath.”

One of the initially clinical 
suspicions was that long COVID was 
a widespread neurological process that 
could include the brain. 

“There’s been some evidence that 
COVID can affect the brain, but 
that seems to be very rare and less 
common than the inflammatory 
changes,” she said.

Distinct from brain impairment, 
brain fog is one of the most common 
neurological symptoms seen in these 
patients.

“Brain fog is a symptom. It is 
not a diagnosis, and it means many 
different things to different people,” 
Navis said. “Oftentimes, it’s a 
combination of short-term memory 
issues, concentration, or a sort of 
word-finding speech difficulty.”

It is important to highlight that 
brain fog does not equal dementia, 
she emphasized. 

“Dementia is a neurological 
diagnosis, but we are seeing a lot 
of reassuring cognitive test results,” 
Navis said. “That doesn’t mean that 
these changes are not present and 
affecting these patients, but we’re not 
seeing patients who were previously 
high functioning coming in with 
dementia”

Thus, it is unlikely that long 
COVID involves widespread 
infection in the brain, she said. 

“There could be some 
inflammation. There could be a role 
of the vasculature playing into this, 
but we really don’t know,” Navis said. 
“Could the peripheral nervous system 
be affected? It absolutely could. It’s 

much more vulnerable to systemic 
insult. It’s not protected by the blood/
brain barrier.” 

Young Patients  

with Long COVID

As the studies cited previously 
noted, Navis finds no “clear 
correlation with the severity of 
COVID infection, age, or risk factors 
— meaning that we’re seeing a lot of 
patients who had mild COVID and 
were not hospitalized. We’re seeing a 
lot of younger patients and those who 
were previously healthy.” 

The symptoms often fluctuate, 
as patients report feeling like their 
normal selves and then will have bad 
day with fatigue and other symptoms. 

“The impact on life varies,” she 
says. “Some patients are able to 
continue working. It might be a little 
bit more challenging, but they haven’t 
had to stop working. Whereas, others 
are on disability.” 

Sleep disorders of some variety are 
common, with some long COVID 
patients having difficulty falling 
asleep, or waking up frequently. 

“We’re also seeing a lot of mood 
symptoms — so many patients 
expressing depression, anxiety, 
or post-traumatic stress disorder 
[PTSD]-like symptoms,” Navis said. 
“In addition to the brain fog, we’re 
also seeing these other symptoms 
as well. Headaches are probably the 
second most common symptoms that 
we’re seeing.” 

These can vary from tension 
headaches to something that would 
be closer to a migraine. 

“Many [of these] patients don’t 
have a history of headaches, and 
now they complain of frequent 
headaches,” she said. “A lot of patients 
complaining of tingling or numbness 
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— sometimes a burning sensation. 
It can be focal. It can be throughout 
the entire body, and sometimes 
alternating in locations, and more 
often, patients will say that it’s a little 
bit worse distally in their extremities.”

Clinicians also are seeing 
fluctuating heart rates and blood 
pressure, with patients complaining 
of lightheadedness, palpitations, and 
gastrointestinal disturbances. 

“In terms of neuroimaging, we’re 
really not seeing large, inflammatory, 
or infectious lesions,” Navis said. 
“We’re not seeing signs of what looks 
like encephalitis. We’re not even really 
seeing many strokes.”

There could be damage to the 
central nervous system, but again 
there is not substantive evidence to 
support or refute it on a large scale. 

“Any inflammatory or metabolic 
changes can cause neuropathies, and 
we are seeing the presence of a small 
fiber neuropathy on some of our 

patients,” Navis said. “So that could 
explain some of the symptoms as well 
as dysautonomia and tingling.”

Broaching a delicate subject, Navis 
raised the question of whether and 
to what degree the mental health of 
patients could be contributing to long 
COVID symptoms. 

“I want to highlight the 
importance of mental health aspects,” 
she said. “I think it’s extremely 
important to address those, to not 
be dismissive of them, but also not 
to [link] everything to it. A lot of 
patients do have depression and 
anxiety that’s secondary to these 
ongoing symptoms, and I think that’s 
extremely understandable. However, 
we do know that depression, anxiety, 
and PTSD can affect cognition 
and other symptoms, and that is 
something we can act on, and, 
hopefully, improve those symptoms.”

With few available cures 
for neurological damage, a lot 

of the treatment is going to be 
symptomatic and supportive, and a 
multidisciplinary approach is really 
critical, she said.  n
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SHEA Outlines Research Agenda for COVID-19, 
Future Viral Pandemics
‘It will come … we need to focus on viral conditions and how they spread’

Looking to future viral pandemics 
as well as the current one of 

COVID-19, the Society of Healthcare 
Epidemiology of America (SHEA) 
has set an ambitious research agenda 
to improve preparation and response 
to these cataclysmic events.

“It will come. The next pandemic 
will come in five years, 10 years, 
20 years,” says Lona Mody, MD, 
lead author of the paper. “We don’t 
know when, but we should be better 
prepared at that time based on what 
we are facing right now.”

The research agenda was 
developed by 40 experts in healthcare 
epidemiology and infectious diseases 
to identify the critical areas of study 

for clinical practice, policy, and 
prevention.

“This SHEA white paper identifies 
knowledge gaps and challenges in 
healthcare epidemiology research 
related to COVID-19 with a focus 
on core principles of healthcare 
epidemiology,” the authors note.1 
“These gaps, revealed during the worst 
phases of the COVID-19 pandemic, 
are described in 10 sections.”

Each of these sections list three 
critical research issues, which should 
be subjected to translational studies 
from laboratory-based basic science 
to well-designed, large-scale studies. 
These five agenda items may be of 
interest to infection preventionists. 

Epidemiology 
• Understand heterogeneity in 

epidemiology and transmission 
dynamics of SARS-CoV-2. 

• Define characteristics and effect 
of asymptomatic/pre-symptomatic 
patients infected with SARS-CoV-2. 

• Characterize risk factors that 
lead to severe disease outcomes, 
including age, sex, and race, 
with special emphasis on health 
disparities, socioeconomic status, and 
comorbidities.

Outbreak Investigation 
• Identify critical interventions 

required to stop COVID-19 
outbreaks.

• Determine optimal personnel, 
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expertise, and training required to 
conduct rapid SARS-CoV-2 and 
other outbreak investigations. 

• Identify optimal resources and 
technology (reporting tools, software, 
and hardware) to support outbreak 
investigation.

Isolation Precaution Practices 
• Determine when and how to 

initiate transmission-based isolation 
precautions for COVID-19.

• Determine how to optimize 
management and care delivery while 
isolation precautions are in place.

• Determine when to discontinue 
COVID-19 isolation precautions 
and reinstitute isolation in cases of 
possible re-infection.

Personal Protective Equipment 
• What is the appropriate level 

of universal personal protective 
equipment (PPE) for the current 
pandemic and in the post-pandemic 
state? 

• What are the sociobehavioral, 
adaptive, and contextual factors 
required to improve appropriate PPE 
use? 

• Are PPE interventions made 
during the COVID-19 pandemic 
likely to be effective against other 
commonly circulating respiratory 
viruses?

Healthcare Occupational Safety 
• Define the risks that increase 

healthcare personnel (HCP) exposure 
to and acquisition of SARS-CoV-2 
and interventions that can mitigate 
these risks. 

• Determine optimized strategies 
to protect the emotional and 
psychological health of HCP. 

• Determine effect of social and 
organizational strategies to maintain 
the health and wellness of HCP.

Q & A 

Hospital Infection Control & 
Prevention asked Mody for additional 

comment on the research agenda in 
the following interview, which has 
been edited for length and content.

HIC: Can you elaborate on the 
point that this research is needed not 
just for COVID-19, but future viral 
pandemics? 

Mody: This pandemic has exposed 
the weaknesses and dangerous 
gaps in our understanding of the 
epidemiology, transmission, and 
the short- and long-term public 
health consequences of viral diseases. 
I personally believe that a lot of 
work emphasis and focus has been 
placed on bacterial transmission of 
antibiotic-resistant organisms. We 
need to focus on viral conditions — 
how they spread, how we can control 
them and minimize the consequences 
by broad public health research into 
infection prevention. Certainly, we 
have many unanswered COVID-19 
questions, but in a broader, long-
term view of things, it has shown 
us the global impact on health and 
economy. Every possible population 
and country across the globe has been 
impacted. There is no global economy 
without global public health. Another 
reason we wrote this article is that we 
hope that not only the [United States] 
but people across the world will 
[research] some of the questions that 
we have proposed as a starting point. 

HIC: One research area calls for 
better understanding of how this 
virus transmits asymptomatically. 
Healthcare workers are sometimes 
reminded that they can transmit 
influenza shortly before symptoms 
appear, but COVID-19 has taken this 
insidious feature to a whole new level. 

Mody: I’m sure there is 
asymptomatic spread of several 
[other] conditions as well, because 
we all have bugs and organisms 
in our microbiome. What is good 
for me may not be good for you. 
The epidemiology — the way that 

[COVID-19] evolved, we do not 
know who remains asymptomatic and 
is able to transmit. A big chunk of 
disease spread happened because of 
asymptomatic and pre-symptomatic 
people. Now there are some folks, 
older adults for example, they may 
not have symptoms as such. If you 
think about pneumonia, urinary 
tract infections [UTIs], we have 
seen people actually have atypical 
symptoms of infection and we don’t 
treat them appropriately — we 
often treat them too late. That’s 
where I think we need to have 
thoughtful studies about who are the 
asymptomatic and pre-symptomatic 
spreaders.

HIC: The research would look 
at risk factors for various aspects of 
disease, including the respiratory, 
neurological, and psychological effects 
of the virus, all of which can manifest 
in one way or another in long-
COVID patients. This syndrome has 
been one of the more nightmarish 
aspects of the pandemic.

Mody: The percentage varies by 
studies, but a significant percentage 
of people do not return to full health 
even after mild cases. There are in 
the hospitals and sometimes in the 
intensive care unit [ICU], and we 
see them transferred to rehab units. 
It takes time for them to come back 
to full health. If they are not able to 
come back to full health, what type 
of services will they need, short-
term and long-term? What kind of 
outpatient clinics will they need? So, 
number one, we need to describe 
what kind of symptoms [they] have, 
like fatigue, brain fog and shortness of 
breath, and then determine what kind 
of health services and expertise we 
need to manage this. Then, there is 
the societal aspect of it — what about 
their jobs? What is their quality of 
life? This is also true of other patients 
who have recovered from COVID-19 
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but have diabetes or obesity. What are 
their needs for the future? 

HIC: The research agenda 
calls for developing tools to 
identify outbreaks more rapidly in 
hospitals. There certainly have been 
institutional outbreaks, but given 
the predominance of spread in the 
community, is COVID-19 a true 
nosocomial pathogen? 

Mody: Whether it is nosocomial 
or not, we have to do more research 
on it. I don’t think that COVID-19 
is a huge nosocomial pathogen for 
patients. From an occupational 
standpoint, certainly healthcare 
providers are more likely to get it if 
they do certain procedures and are 
not well protected. We need more 
research on the risk to healthcare 
providers — what kind of procedures, 
what kind of infection control 
precautions are needed? All of this 
needs to be studied to determine 
whether it is nosocomial or not. A 
hospital stay is short, but long-stay 

patients are typically in nursing 
homes in close quarters. In that case, 
COVID-19 is not nosocomial in the 
traditional sense we use in hospital 
epidemiology, but it is acquired in 
the nursing homes. That needs to be 
teased out as well.

HIC: As part of improving the 
use and understanding of PPE, the 
paper cites the need for research 
on the “sociobehavioral reasons for 
not following PPE guidance.” This 
became a political dividing line 
and undermined the public health 
pandemic response considerably. 

Mody: My personal feelings 
aside, COVID-19 has shown us 
that we need buy-in from a large 
proportion of our population to really 
make effective change. We are all 
interdependent on each other. What 
is the public health responsibility of 
a person who is occupying this globe, 
this place of birth of human beings? 
What is our responsibility? I think 
this is a question that needs to be 

asked and talked about by thought 
leaders, and considered deeply. There 
is a personal freedom to it — people 
do not like to wear masks. They 
feel they cannot show their smile 
— they cannot interact very well. 
It is something they are being told 
to do and there is some thinking of 
independence of choice. But does that 
outweigh public health responsibility? 
If the outbreak is not controlled, 
then the consequences are incredible 
and far-reaching. I think that is a big 
debate that we should all have through 
research on behavioral aspects [of the 
pandemic], but then that research has 
to translate to policy.  n
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Despite High-Risk Residents, Only 37%  
of Long-Term Care Staff Vaccinated 

Fortunately, 78% of residents receive COVID vaccine

In what would appear to go beyond 
vaccine hesitancy to outright 

refusal, 62.5% of staff at thousands of 
skilled nursing facilities (SNFs) have 
turned down COVID-19 vaccine. 
Along with other healthcare workers 
in hospitals and other settings, long-
term care staff were considered a top 
vaccine priority because they care for 
frail residents, the Centers for Disease 
Control and Prevention (CDC) 
reports. 

“Among 11,460 SNFs, with at 
least one vaccination clinic conducted 
during the first month of the CDC 

Pharmacy Partnership for Long-Term 
Care Program, a median of 77.8% of 
residents and 37.5% of staff members 
received ≥ 1 vaccine dose through 
the program,” the CDC stated.1 
“SNFs that provide skilled nursing 
care and rehabilitation services for 
persons with complex medical needs 
have been documented settings of 
COVID-19 outbreaks. In addition, 
residents of [long-term care facilities] 
might be at increased risk for severe 
outcomes because of their advanced 
age or the presence of underlying 
chronic medical conditions.”

Historically, long-term care 
workers have shunned influenza 
vaccinations, citing skepticism about 
the vaccine’s efficacy and claiming 
such canards as they do not get the 
flu. 

The COVID-19 vaccine 
raises its own set of suspicions. 
“Frequently cited reasons for vaccine 
hesitancy included the perceived 
rapidity of vaccine development; 
inadequate information received 
about vaccine safety, side effects, 
and administration; and skepticism 
regarding the clinical trials and 
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Overall, a striking 20% of nurses 
in the United States are refusing offers 
to be immunized with COVID-19 
vaccine, according to the results of the 
Surgo survey.

“We found that only 5% of 
doctors refused, but 20% of nurses 
did,” Kemp says. “We also saw much 
higher refusal rates among African 
Americans.”

The company conducted the 
survey from Dec. 17-30, 2020, 
netting 2,504 respondents comprising 
three groups: healthcare professionals 
(i.e., physicians, nurses, and dentists); 
allied health professionals (i.e., health 
technicians, emergency medical 
services personnel, and home health 
workers); and health management 
and support personnel (i.e., 
administrative staff and operations 
staff).

The overall refusal rate for all 
healthcare groups was 15%, Kemp 
says. The most common reasons 
given for turning down COVID-19 
vaccine were a lack of evidence of 
the vaccines’ effectiveness and safety 
(31%), personal safety concerns 
(24%), and worrying the vaccine 
approval process was rushed (16%).

HEALTHCARE 
WORKERS AT 

LONG-TERM CARE 
FACILITIES RATED 
THEMSELVES AS 
LESS LIKELY TO 

RECEIVE THE 
VACCINE THAN 

WORKERS IN 
HOSPITALS.

vaccine approval processes,” the CDC 
stated. 

A recent survey of long-term 
care staff found that only 45% of 
respondents were willing to receive a 
COVID-19 vaccine immediately, but 
an additional 24% would consider it 
in the future.2 

Again — even though they were 
classified as healthcare workers and 
given top priority to be vaccinated 
— another recent survey by Surgo 
Ventures in Washington, DC, 
confirmed the problem. 

“The long-term care workers were 
one of the most hesitant groups, and 
that actually goes across categories of 
doctors, nurses, other support staff,” 
says Hannah Kemp, MPA, director 
of programs at Surgo. “When you 
compare them to hospital workers, 
long-term care workers felt less 
confident that their colleagues were 
going to be getting the vaccine.”

Indeed, healthcare workers 
at long-term care facilities rated 
themselves as less likely to receive the 
vaccine (with an average intention 
score of 7.5 out of 10) than workers 
in hospitals (8.1 out of 10). Although 
41% of long-term care facility 
workers believed only “some” or “a 
few” of their colleagues would take 
the vaccine, only 25% of hospital 
workers did.

“These numbers are worrying, 
given that these [long-term care] 
healthcare workers are serving the 
population at highest risk of severe 
complications from COVID-19 
and are disproportionately low-
wage workers,” the Surgo report 
notes.3 “Additionally, when asked 
whether they would recommend 
the COVID-19 vaccine to patients 
expressing reluctance, 14% of doctors 
in long-term care facilities said they 
would recommend against taking the 
vaccine, compared to 4% in hospitals 
and 3% in non-hospital facilities.”

Of the 2,504 respondents, 53% 
had been offered at least one of the 
approved COVID-19 vaccines at the 
time they took the survey. Among 
that group, the aforementioned 15% 
refused the vaccine. However, 20% 
already had taken their first dose of 
the vaccine and were planning to 
receive the second shot. In addition, 
18% had not yet taken their first 
dose of the vaccine but planned to do 
so. Overall, the survey results show 
49% of respondents reported they are 
planning to take the vaccine.

When breaking down vaccination 
declination by occupational groups, 
the highest refusal rate (22%) was 
among allied health professionals, 
followed by healthcare professionals 
(13%) and health management and 
support (10%). “A number of allied 
health professionals work directly 
with patients,” Kemp says. “They 
often have patient interactions, but 
they may not have as much medical 
training.”  n
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1.  To induce an immune response, 

the Johnson & Johnson vaccine 

uses which microbe to carry 

DNA encoding the spike protein 

of the SARS-CoV-2 virus?

a. Bacteriophage

b. Flagellate protozoa 

c. Influenza B virus 

d. Adenovirus  

2.  Which of the following SARS-

CoV-2 variants is projected 

by the Centers for Disease 

Control and Prevention to be 

the predominant strain in the 

United States in March 2021?

a. B.1.1.7 

b. B.1.351 

c. P.1 

d. A222V

3.  According to Kristina Adams-

Waldorf, MD, what was the 

hospitalization rate of pregnant 

women with COVID-19?

a. 1 in 5 

b. 1 in 10 

c. 1 in 15 

d. 1 in 20

4.  Allison Navis, MD, a clinical 

neurologist studying long 

COVID, said she is not seeing 

previously high-functioning 

patients come in with:

a. brain fog.

b. heart rate elevations.

c. dementia.  

d. fluctuating symptoms.
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