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WHILE ROUGHLY 
90% OF THE RECORD 
80,000 DEATHS WERE 

IN PEOPLE AGE 65 
AND OVER, STAFF 

IN LONG-TERM 
FACILITIES HAD THE 

LOWEST VACCINATION 
RATE AMONG ANY 

HEALTHCARE GROUP.

Data From Last Year’s Fatal Flu 
Season Show Areas of Weakness
Post-flu infection risks include heart attack, stroke 

By Gary Evans, Medical Writer

In breaking down the numbers of the 
deadly 2017-2018 flu season, a jarring 
juxtaposition emerges. While about 

90% of the record 80,000 deaths were 
in people over age 65, staff in long-term 
facilities had the lowest 
vaccination rate 
among any healthcare 
group.

The damning 
contrast may be 
more a symbol of 
continuing futility 
than infection 
epidemiology, as most 
of the elderly deaths 
were likely exposed in 
the community. But 
coming off a flu season 
in which the elderly 
comprised the vast majority of deaths, it 
is striking that a third of long-term care 
workers were not immunized. This is a 
longstanding problem.

“While three out of four healthcare 
workers [overall] are getting vaccinated, 
I’m embarrassed to say that coverage is 
still lowest among some subsets of our 
healthcare workers — long-term care 

workers — who often 
work with patients 
who we know are at 
the highest risk for the 
complications of flu,” 
said Jerome Adams, 
MD, U.S. Surgeon 
General.

Speaking recently 
in Washington, 
DC, at a National 
Foundation for 
Infectious Diseases 
(NFID) press 

conference on the 
upcoming influenza season, Adams 
called on “employers to take action to 
protect their staff from flu, to reduce 
absences, and to reduce the chances of 
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their employees spreading the flu to 
others.”

Currently, 24 states have some 
form of flu shot provision for long-
term care workers, with varying levels 
of requirements and exemptions, 
the CDC reports.1 While individual 
outbreaks of flu in long-term care 
facilities are sometimes reported in 
the news or medical literature, there 
really is no active surveillance system 
for these infections, certainly not 
one linking them to unvaccinated 
healthcare workers.

Although 67% of long-term care 
workers responding to a CDC survey 
were immunized, many reported the 
flu vaccine was neither required nor 
made available.

“In contrast to healthcare 
personnel working in hospitals, a 
much lower proportion of survey 
respondents working in long-term 
care settings reported having a 
requirement for vaccination, and 
23.5% reported that their employer 
did not require, make available onsite 
at no cost, or promote vaccination in 
any way,” the CDC reported.2

One will find no greater 
proponent of vaccination — 
influenza or otherwise — than 
William Schaffner, MD, 
professor of preventive medicine at 
Vanderbilt University. However, the 
epidemiology of the season indicates 
the deaths in the elderly were driven 
by forces beyond long-term care 
facilities, he explains.

“First, we had a really fierce 
dominant influenza strain — 
H3N2,” he told Hospital Infection 
Control & Prevention. “These H3N2 
strains are notorious for having lots 
of complications in older persons. 
Also, the population in the U.S. 
that is older than age 65 is growing 
everyday — so the denominator for 
the H3N2 virus was larger than it 
ever had been.”

The other critical factor was that 
the H3N2 strain in the vaccine was 
only about 25% effective overall and 
certainly less so in the specific elderly 
population. That said, public health 
agencies and medical associations 
have been pushing flu shots in long-
term care for years and will continue 
to do so.

“The data indicate it is people 
who work in long-term care, along 
with visitors, who introduce the 
influenza virus into the facility,” 
Schaffner said. “We ought to be 
trying to vaccinate them on an 
annual basis, and I would love to see 
that as a requirement.”

Mandatory flu vaccination 
policies are effective but primarily 
have been established in hospitals. 
Facilities with such requirements 
immunized 95% of workers last 
season, but immunization fell off 
dramatically in settings where 
requirements, emphasis, and ease of 
access were not in place, the CDC 
reported.

Overall, 78% of healthcare 
workers received influenza 
vaccination during the 2017-2018 
season. Flu vaccination in the 2017-
2018 season was highest among 
hospital workers at 92%, followed 
by ambulatory care at a 75% 
immunization rate.

In addition to the record death 
toll in the 2017-2018 season, 
900,000 people were hospitalized.3 
Though it was not a pandemic year, 
the 2017-2018 flu season caused 
more hospitalizations and deaths in 
the U.S. than the 2009 pandemic 
strain of H1N1 influenza A.

The combination of a deadly flu 
season and the vaccine data are likely 
to be cited by proponents of broader 
application of mandatory policies, 
particularly in long-term care.

“Implementing workplace 
vaccination programs that have been 
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successful in increasing coverage 
in hospital settings, including 
vaccination requirements, could 
increase coverage in long-term care 
and other settings with historically 
lower vaccination coverage,” the 
CDC concluded.

A total of 2,265 workers 
responded to a CDC online survey 
to assess flu vaccination coverage last 
year, which was similar to the four 
preceding seasons.

“Overall, vaccination coverage 
in 2017–18 was higher among 
physicians (96.1%), pharmacists 
(92.2%), nurses (90.5%), and 
nurse practitioners and physician 
assistants (87.8%), and lower among 
other clinical healthcare personnel 
(80.9%), assistants and aides 
(71.1%), and nonclinical healthcare 
personnel (72.8%),” the CDC 
concluded.

Record Mortality

The 80,000-death toll in the 
2017-2018 flu season — roughly 
the population of Trenton, NJ — is 
the highest since the CDC began 
reporting flu deaths in the mid-
1970s. The previous record was 
56,000 deaths in the 2012-2013 
season, while the lowest estimate is 
12,000 deaths in 2011-2012.

“It was a significantly bad year,” 
said Dan Jernigan, MD, a medical 
epidemiologist at the CDC. “The 
same problem happened ... the season 
prior in the Southern Hemisphere.”

While flu in the Southern 
Hemisphere is used to roughly 
predict the severity of the subsequent 
U.S. season, influenza is infamous for 
its unpredictability.

“If you’ve seen one flu season, 
you’ve seen one flu season,” said 
Schaffner, who moderated the NFID 
discussion.

This year, the Southern 
Hemisphere is coming off a milder 
flu season dominated by an H1N1 
strain that is covered by the vaccine, 
Jernigan said.

“We’re seeing a little of H1 now, 
but boy, I just would not take my 
chances,” Jernigan said. “I think I 
would get the vaccine now, and you 
don’t have to worry about whether it’s 
a mild or severe season.”

Concerned about complacency, 
Adams emphasized that speculating 
on the severity of the 2018-2019 flu 
season is the “wrong question to be 
asking. Because at the end of the day, 
by the time we figure out if it’s a bad 
flu season or not, then a lot of the 
damage has been done.”

The emphasis this year is to 
promote widespread vaccination 
and administer antivirals as needed 
to those infected. Those who claim 
to never get the flu or cite other 
rationales for forgoing the annual 
shot were reminded of their civic 
duty.

“Getting the flu shot isn’t just 
about keeping you safe and healthy,” 
Adams said. “Getting the flu shot is 
about community. It’s about everyone 
else around you. Those 80,000 people 
who died last year from the flu — 
guess what? They got the flu from 
someone. Someone passed it along to 
them.”

Child Deaths

While the deaths primarily hit the 
elderly, a record 180 children died of 
flu in the U.S. last season.

Wendy Sue Swanson, MD, a 
pediatrician at Seattle Children’s 
Hospital, framed this finding in stark 
terms at the NFID meeting.

“I care deeply about children 
and the suffering that comes from 
influenza, the thousands of children 

who were hospitalized last year,” she 
said. “And think of it, 180 families 
put a child in a grave last year because 
of a vaccine-preventable infection.”

Adams also injected a personal 
note, saying that as a father he was 
struck by the pediatric flu deaths.

“This really just hit me hard as 
a father of three young children 
myself — 180 kids died last year 
from the flu, and most of them were 
unvaccinated,” he said.

Indeed, 80% of the children who 
died of flu had not been immunized. 
Overall, the CDC estimates that 
40% of children were not immunized 
against flu in the 2017-2018 season. 
The standing recommendation this 
season is that everyone six months 
and older be immunized unless they 
are medically contraindicated to flu 
vaccine.

“Looking back at the difference 
between last season and the previous 
season, the decrease [in vaccination] 
only occurred among kids between six 
months and four years of age,” Adams 
said. “These kids are often particularly 
vulnerable to serious complications 
if they get sick even if they were 
previously healthy. Seeing a decline 
in coverage in this age group is very 
worrisome.”

A 2017 CDC study4 showed that 
flu vaccination can greatly reduce a 
child’s risk of death from influenza, 
he added.

“Flu vaccination can reduce the 
risk of flu-associated hospitalizations 
for children, working-age adults, and 
older adults,” he said. “And it’s an 
important preventive tool for those 
with chronic health conditions.”

Post-flu Syndromes

Indeed, there is an increasing 
evidence of post-influenza illnesses 
that include heart attack, stroke, and 
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permanent disability, Schaffner said at 
the NFID meeting.

“The virus is even more nasty 
than you thought,” he said. “Flu can 
predispose individuals to heart attack 
and stroke and can also initiate a slide 
into progressive disability.”

These events can occur even after 
one recovers from the acute respiratory 
illness. Influenza infection causes a 
systemic inflammatory reaction that can 
leave one vulnerable to several sequelae, 
Schaffner said.

“This lingering inflammation can 
cause damage to the blood vessels, 
particularly those to the heart and the 
brain,” he said.

“As a consequence, the accumulating 
evidence now shows that there is an 
increased risk of heart attack and stroke 
during the two to four weeks after 
recovery from acute influenza.”

Another post-flu event that is 
becoming clearer is that recovery 
from the initial infection may not 
be complete in the frail and elderly. 
Instead, flu can trigger a cascade into 
decline.

“They may never return to their 
pre-flu functional level,” he said. “Flu 
can knock down that first domino of 
progressive decline and progressive 
disability.”

While the seasonal vaccine efficacy 
is unpredictable year to year, it serves 
as an important safeguard to prevent 
pneumonia, hospitalization, and 
death.

“Vaccination also makes it less 
likely that you will spread the virus to 
others,” he said.

Flu infection also can exacerbate 
underlying chronic conditions in all 
age groups. “For example, those with 
asthma may get increased asthma 
attacks as a consequence of their flu 
infection, and individuals with chronic 
congestive heart failure can have their 
condition exacerbated during an 
episode of influenza,” Schaffner said.

Most adults hospitalized for 
influenza last season had an underlying 
medical condition, including diabetes, 
obesity, and heart and lung disease. 
More than 50% of hospitalized 
children had underlying medical 
conditions.

“Among children, the most 
commonly reported chronic 
conditions were asthma, neurologic 
disorders, and — to my surprise 
— obesity,” Schaffner said. “It’s 
especially important for people with 
chronic health conditions to protect 
themselves against flu.”

The safety and necessity of 

pregnant women receiving the flu 
vaccine also was emphasized at the 
press conference.

“One out of two pregnant women 
were not protected against the flu 
last year,” Adams said. “Vaccinating 
pregnant women protects them from 
flu illness and hospitalization, and it’s 
been shown to protect the baby from 
the flu for several months after birth 
— before the baby can be vaccinated.”

Vaccine manufacturers project they 
will provide between 163 and 168 
million doses of vaccine for the U.S. 
market this season, up from a record 
155 million doses last year, he said.  n
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One Century After the Great Pandemic of 1918
A virus vaunted for its virulence, transmission

Having killed some 50 million 
people worldwide and disappeared 

in little over a year, the 1918 influenza 
pandemic is steeped in fear and dread 
in infectious disease lore. Indeed, a 
warning of the “return” or emergence of 
such a virus is often cited as the need for 
an improved universal flu shot and mass 
immunization.

Seasonal flu vaccines would likely 
blunt much of the virulence of the 
1918 H1N1 influenza A virus. In 
addition, antivirals are now available; 
so are antibiotics to fight bacterial 
co-infections. On the other hand, 
there are large populations living now 
with various underlying conditions 
that would make them vulnerable to a 

virulent flu strain. Viruses were not yet 
discovered in 1918, so public health 
officials literally did not know what 
they were facing and certainly had few 
diagnostics to detect it.

Without these protections, a virus 
that was both highly virulent and 
extremely transmissible exacted a 
horrible price, infecting roughly 500 
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million people, or one-third of the 
world’s population then. It killed an 
estimated 675,000 people in the U.S., 
lowering life expectancy for men and 
women by 12 years, according to the 
CDC.1

As one author described it, the 1918 
pandemic “killed more people in a year 
than the Black Death of the Middle 
Ages killed in a century; it killed more 
people in 24 weeks than AIDS has killed 
in 24 years.”2

Not surprisingly, there was some 
consternation and concern when the 
CDC and research partners decided to 
resurrect and reconstruct the virus in the 
early 2000s. This concern was certainly 
not lessened by the ghoulish detail 
that some of the genetic material was 
recovered from 1918 flu victims buried 
in the frozen tundra of an Alaskan 
village.

With the help of researchers 
at the Armed Forces Institute of 
Pathology, Terrence Tumpey, PhD, 
a microbiologist and chief of the 
immunology and pathogenesis branch 
in the CDC’s influenza division, 
successfully reconstructed the 1918 
virus in 2004. He conducted several 
experiments with the live 1918 virus, 
which was then destroyed.

Tumpey and colleagues found that 
two genetic components combined 
to give the 1918 virus its lethal 
combination of high virulence and high 
transmissibility. One of these was the 
hemagglutinin (HA) surface protein that 
binds the flu virus to a cell it is infecting. 
The other, polymerase (PP1), was the 
genetic component that made high viral 
replication possible in 1918.

Q&A

Hospital Infection Control & 
Prevention caught up with Tumpey and 
asked him to revisit the historic research 
in the following interview.

HIC: Can you comment on these 
two genetic components that made the 
1918 flu virus so deadly to a susceptible 
population?

Tumpey: The PP1 — polymerase 
proteins — are the largest influenza 
virus genes. You can kind of think of 
those as the “engine” of the virus. If it is 
a very efficient engine, then it will make 
more copies of itself. The polymerase 
proteins like PP1 were very efficient at 
allowing the virus to replicate at its high, 
maximum peak.

We took the reconstructed 1918 
virus and used the entire genome 
sequence, showing it was very virulent 
in mice and ferrets. We sort of knew 
that was going to be the result. You 
can guess that if it was very virulent in 
people, it will be virulent in mammals. 
But we thought it was important to 
show which virus genes were associated 
with its virulence. We showed that the 
HA in particular, and to a lesser extent 
the PP1, were important for high 
virulence.

HIC: What was it about the HA 
component that made this virus so 
lethal?

Tumpey: It is not entirely clear 
what about the HA is important for its 
high virulence. Some of the last studies 
we did with the virus showed that 
glycosylation was important. Seasonal 
viruses that are circulating now are 
heavily glycosylated. They have a lot of 
sugars in their globular head, and that 
really attenuates the virus. Whereas the 
1918 virus did not have these sugars on 
the top of the globular head, and we 
think that contributed to its virulence.

You could take the HA alone 
of the 1918 virus — just the HA 
alone — and put it on a number of 
seasonal flu viruses, and it results in 
high fatality in animals. It always raises 
the question of whether you can do 
it backward. Could we take the 1918 
virus and declaw it — can we make 
it attenuated? We took out the HA 

and replaced it with a seasonal HA. 
We showed that the 1918 HA was 
important for virulence in mammals.

HIC: Is this HA component still 
circulating in the wild?

Tumpey: The 1918 HA does not 
exist in nature.

HIC: But if I understand you 
correctly, the HA component that was 
used in the vaccine created for the 2009 
pandemic virus would cover the 1918 
virus even if it remerged?

Tumpey: It was interesting when the 
2009 pandemic virus emerged; one of 
the things we observed by lining up the 
2009 HA and the 1918 HA we studied 
was that there were some similarities. 
In particular, the globular head and 
the antigenic sites. When the 2009 
pandemic emerged, it was the actual 
HA from an old ancestor.

Because the antigenic sites were 
similar, one of the last experiments we 
did with the 1918 virus here at CDC 
showed that if you vaccinate ferrets with 
the human vaccine that we get annually 
— that has the H1 component — those 
animals are protected against the 1918 
virus.

HIC: There was speculation that 
a lot of the 1918 deaths were caused 
by an inflammatory immune response 
— the so-called “cytokine storm” — 
particularly for the deaths in the young 
and healthy.

Tumpey: Whether that contributed 
to the pathogenesis was a very difficult 
thing to answer experimentally. So 
many things get turned on — all these 
proteins, cytokines, chemokines. There 
are so many that get turned on [when 
infection sets in]. Let’s say you have 50 
of them that get turned on at a high 
level — compared to other viruses — 
well, which one is important? It was 
difficult to address.

Some people say this is the reason 
young adults had such a high mortality 
in 1918. Younger people have a more 
robust immune response, but I don’t 
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know if I really believe that because 
the window of the high peak was age 
15 to 35. So, does that mean when 
you are 42 or 45 you no longer have 
this robust immune response? I didn’t 
really believe that.

HIC: What about the reports of 
the overwhelming infection in the 
lungs?

Tumpey: Certainly, the immune 
response in the lungs probably 
contributed to a lot of deaths because 
the lungs became fluid-filled.

One thing we did notice, that 
may be underappreciated, is that 
we saw a lot of neutrophils that are 
not typically found at high levels 
in the lung tissue. The lungs would 
become filled with these neutrophils, 
which are white blood cells that 
you generally think of as combating 
bacteria.

We actually showed that if you 
knock out the neutrophils, the virus 
titers were higher. We think that the 
neutrophils were responding to the 
virus and that contributed to the 
overall pathogenesis in our animal 
response. Immune response probably 
played a role in the pathogenesis, but 
whether it was one particular cytokine 
or a cytokine storm, I’m not sure.

HIC: The general consensus is that 
the antibiotics we have now would 
prevent a lot of deaths caused by 
bacterial co-infections in 1918.

Tumpey: Certainly, a good 
number of the patients succumbed 
due to a secondary bacterial infection. 
Some, not all. There were individuals 

who died within a very short window 
of time — in less than five days. 
It may be safe to say that those 
individuals died of viral pneumonia.

HIC: The CDC has destroyed the 
1918 virus you recreated. Could you 
still make a vaccine if you needed to?

Tumpey: It wouldn’t be hard 
to make a vaccine. Now influenza 
vaccines can be made based on 
sequencing only. It is commonly done 
with what we refer to as candidate 
vaccine viruses. We’ll get a sequence, 
and with that we can synthesize 
the HA. Then with the HA, we can 
rescue a vaccine virus.

With the technology now, you 
don’t have to have the virus to make 
a vaccine; you just need the sequence, 
which we have.

HIC: Why not preserve the 1918 
virus as has been done with smallpox 
virus?

Tumpey: We had set out to 
rescue it, characterize it, and gain 
information from it. At that time, 
we didn’t have any other things we 
wanted to work on. I was really the 
only one working with the fully 
reconstructed 1918 virus.

So, it was the CDC’s decision that 
they would do this, but I would be 
the only one working on it. If we ever 
wanted to work on it again, we could 
potentially do it. We would have to 
get approval again, but we could do 
it. People have 1918 plasmids and are 
working with it. We just decided we 
didn’t want it sitting in the freezer in 
case something happened.

HIC: When these experiments 
began, there was a lot of concern 
about it being used as a bioterrorism 
weapon.

Tumpey: Now that there is 
immunity to the 1918 virus, I don’t 
think it would be a very potent BT 
agent. The 2009 pandemic [strain] 
is circulating annually, and it has 
antigenic sites and HA like the 1918 
virus.

HIC: There was a plan that 
you would go into quarantine 
if you were exposed or became 
symptomatic. How concerned were 
you for your personal safety and the 
risk of introducing the virus in the 
community?

Tumpey: Based on our BSL-
3 laboratories’ safety policies and 
procedures, we felt it was perfectly 
safe to work with this virus. It is a 
really safe environment, and we felt 
like we could conduct these activities 
without risk.

I wasn’t worried myself, though we 
obviously needed policies in place in 
case something did happen. The idea 
was I would be quarantined in my 
house and my family would have to 
go to a hotel.  n
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Is Outpatient Prescribing Out of Control?
Scripts filled with no patient visits, no infection coded

While restricting antibiotic 
use in hospitals has been 

heavily emphasized to stave off the 
rise of drug-resistant infections, a 

new study shows such efforts are 
conspicuously absent in outpatient 
settings — where 80% of these life-
saving drugs are prescribed.

“We have been seeking to 
solve a problem we don’t really 
understand,” Jeffrey A. Linder, 
MD, MPH, lead author of 
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the study, said recently in San 
Francisco at an IDWeek 2018 press 
conference.

Linder, chief of internal 
medicine and Geriatrics at 
Northwestern University School of 
Medicine in Chicago, said, “The 
way that we have been looking at 
outpatient antibiotic prescribing 
— only focusing on in-person 
visits and a restricted number of 
diagnoses — has been missing a lot 
of the prescribing.”

In reviewing records, Linder 
and colleagues found that 46% 
of outpatient antibiotics were 
prescribed without an infection-
related diagnosis of the patient. 
They also found 20% of antibiotics 
overall were prescribed in the 
absence of an in-person encounter, 
he said.

Linder and his colleagues 
“measured the prevalence of non-
visit-based and non-infection-
related oral, antibacterial antibiotic 
prescribing between November 
2015 and October 2017 using 
the EHR of an integrated health 
delivery system.” They noted that 
“there were 509,534 antibiotic 
prescriptions made to 279,169 
unique patients by 2,413 clinicians 
in 514 clinics.”1

Of the 20% of drugs prescribed 
without a patient visit, half were 
done over the phone. Somewhat 
disturbingly, 4% of the overall 

antibiotics prescribed were done by 
automatic refill.

“It is a little concerning that 
we see a refill for an antibiotic 
prescription,” Linder said. “This 
is a workflow where someone calls 
in for a chronic condition — high 
blood pressure or a cholesterol 
medication — [and we] enable easy 
refills like that.”

Though the findings suggest 
antibiotic use is somewhat 
indiscriminate in outpatients, 
clinicians can prescribe drugs 
without a patient visit and do 
not necessarily have to enter the 
diagnosis code.

“Everybody realizes doctors 
can prescribe antibiotics in the 
absence of a visit,” he says. “There 
is nothing saying we have to put 
down an infectious diagnosis when 
prescribing antibiotics.”

Examples where these practices 
may be common include people 
with chronic UTIs or teenagers 
taking multiple courses of 
antibiotics for acne. However, in 
looking at such exceptions to the 
general rule, these were not thought 
to be a reasonable explanation for 
the larger pattern.

“The type of antibiotics that 
we are seeing and the frequency 
with which antibiotics are being 
prescribed does not really fit with 
those two examples,” Linder said.

More likely, some busy 

outpatient clinicians are prescribing 
antibiotics as a kind of stopgap 
measure because they do not have 
time to thoroughly examine the 
patient and review the medical 
record.

Under this same duress, 
infection codes may be entered 
improperly or not entered at all.

“Some of this is bad coding,” 
Linder said. “We don’t have 
incentives to get the diagnosis 
coding exactly right at the 
time. But even if it is just 
bad recordkeeping, it is still a 
significant problem. Outpatient 
prescribing in the U.S. accounts 
for about 80% of antibiotics 
prescribed,” he said.

According to Linder and his 
colleagues, clinicians prescribing 
the antibiotics “were 63% attending 
physicians, 18% residents/fellows, 
10% nurse practitioners, and 
7% physician assistants.” Also, 
“The most common antibiotic 
classes were penicillins (30%), 
macrolides (23%), cephalosporins 
(14%), fluoroquinolones 
(11%), tetracyclines (10%), and 
sulfonamides (6%).”  n
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Intervention Reduces Infection Threat Posed by 
Therapy Dogs
Oncology patients can benefit from interacting with the animals

Although trained therapy dogs 
can help patients physically and 

mentally, there is a risk the animals 
could be colonized with MSRA or 

other pathogens and become vectors 
for transmission.

While most patients can enjoy the 
benefits of pet therapy without risk 

of infection, those with cancer and 
other immune deficiency disorders 
are less protected. Researchers have 
pilot-tested a protocol that would 
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make this activity safe for oncology 
patients, with plans now to test it in 
larger clinical settings.

“We really wanted to explore the 
risk of the therapy dog serving as a 
vector for spread of HAIs such as 
MRSA to these pediatric oncology 
patients,” lead author Kathryn 
Dalton, VMD, MPH, of the Johns 
Hopkins Bloomberg School of 
Public Health, said recently in San 
Francisco at an IDWeek 2018 press 
conference.

However, the study was not 
just observational, as Dalton and 
colleagues also tested an intervention 
that proved effective.

“We found that our intervention, 
which used antiseptic shampoo as 
well as antiseptic wipes during these 
visits, lowered the risk for children 
to become colonized with MRSA,” 
she said.

The therapy program in the study 
involved trained dogs who visit 
with patients receiving outpatient 
cancer treatment at Johns Hopkins 
Children’s Center in Baltimore. 
The dogs participate in frequent 
individual and group visits, raising 
the concern by one clinician that 
the animals could become vectors 
for spreading pathogens between 
patients or via the environment, 
Dalton explained. That sparked the 
study.

“In our study, the handlers 
reported an average of five other 
programs that they were involved 
with — other departments, other 
hospitals — as frequently as four 
times a week,” she said. “So, they are 
at high risk of being [colonized] with 
these hospital pathogens.”

Others May Follow

If the findings are borne out in 
the larger follow-up study, other 

facilities may follow suit. That is the 
hope of the moderator of the press 
conference, Chris Nyquist, MD, 
MPH/MSPH, medical director of 
infection prevention and control 
in Children’s Hospital Colorado in 
Denver.

“This study really speaks to me in 
an important way because we have 
had a longstanding specially trained 
pet therapy program,” Nyquist said. 
“One of my concerns and questions 
is how to balance the safety of the 
patient and the dogs who come in 
for visits. This study really gives us a 
beginning to start that conversation.”

Her program limits interaction 
between the dogs and oncology 
patients, which Nyquist hopes to 
now change based on Dalton and 
colleagues’ research.

“It’s really sad because our 
oncology patients are in the 
hospital the longest,” Nyquist said. 
“This study really brings us the 
opportunity to expand the use of pet 
therapy dogs to areas that have not 
been permitted to go in many of the 
hospitals.”

There have been cases of owners 
and patients being infected by their 
pets. And this study showed genetic 
evidence of MRSA colonization 
and transmission, although no 
infections were identified. But in 
most healthcare surveillance systems, 
infections rarely would be traced 
back to dog therapy. It is more likely 
that they would be ascribed to other 
patients or environmental sources. 
Still, concern about dog therapy 
makes intuitive sense, especially if 
the patient population in question is 
immune-compromised.

“The challenging part comes 
with these pediatric oncology 
patients who have a lower immune 
system,” Dalton said. “They 
are more susceptible to actually 
having an infection because of 

this direct contamination. We see 
issues with skin infections. There 
is the possibility of these patients 
undergoing procedures that could 
potentially result in problems from 
[MRSA colonization].”

Taking Dog Out of 

Equation

While there remains the risk for 
patients to spread MRSA among 
themselves or to become colonized 
by the environment, Dalton said the 
intervention “essentially removed 
the dog from the equation, which 
improved the overall safety of the 
visit.”

In the study, therapy dog handlers 
performed normal previsit practices 
for two control visits. They then 
transitioned to a decolonization 
protocol for two intervention visits.

This included bathing the dogs 
with chlorhexidine-based shampoo 
and using the same antiseptic in 
wipes applied to the animals’ fur 
periodically during the visits. The 
study included 13 visits overall 
that involved 45 patients and four 
therapy dogs.1

“In our intervention, we found a 
six-times higher risk to the patients 
who interacted closely with the 
dogs within our control visits,” 
Dalton said.

“Overall, regardless of the level 
of the interaction, our intervention 
had a 90% decreased risk of MRSA 
colonization in patients.”

After a pet therapy visit, patients 
had lower blood pressure and heart 
rate and reported improved mental 
health scores, Dalton reported.

“We saw benefits through our 
study both in decreased stress levels 
and reports of anxiety and pain,” 
she said.

“These positive benefits were 
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Surgical Smoke State Laws: What IPs 
Need to Know
NIOSH cites HPV transmission, but cancer is hard to prove

Rhode Island recently became 
the first state to require 

healthcare facilities to take 
measures to protect healthcare 
workers from the hazardous plume. 
With other states likely to follow, 
infection preventionists may want 
to revisit this issue, particularly 
the presence of toxic chemicals in 
the plume and the risk of possible 
infections and disease.

“Transmission of HPV [human 
papillomavirus] through surgical 
smoke has been documented,” the 
National Institute for Occupational 
Safety and Health (NIOSH) 
warns.1 “Surgical smoke has been 
shown to be mutagenic, cytotoxic 
and genotoxic.”

In the case NIOSH cited, a 
laser surgeon developed laryngeal 
papillomatosis with DNA types 
suggesting a link to the patients 
treated. “These findings suggest 
that the papillomas in [the surgeon] 
may have been caused by inhaled 
virus particles present in the laser 
plume,” the authors reported.2

“Surgical smoke has been shown 
to contain a variety of toxic gases, 
vapors, and particulates including 

carbon monoxide, polyaromatic 
hydrocarbons, benzene, hydrogen 
cyanide, formaldehyde, viable 
and non-viable cellular material, 
viruses, and bacteria,” NIOSH 
states.

Though cigarette smoking is an 
obvious parallel, NIOSH has not 
been able to link surgical plume 
with cancer. “Surgical smoke has 
been shown to induce acute and 
chronic inflammatory changes 
(e.g., emphysema, asthma, chronic 
bronchitis) in the respiratory tract 
of animal models. Scientific data 
on long-term effects of exposure to 
surgical smoke are unsystematic and 
scarce,” NIOSH states.

Though some kind of dose-
disease effect seems intuitive, another 
study found that the “potentially 
carcinogenic components of surgical 
smoke are sufficiently small to be 
respirable. Infective and malignant 
cells are found in the smoke plume, 
but the full risk of this to the theater 
staff is unproven.”3

A study looking at nurses found 
that “long-term exposure to surgical 
smoke, as measured by the duration 
of operating room employment, does 

not appear to increase the risk of 
lung cancer.”4

Still, the litany of respiratory 
problems cited by healthcare 
workers exposed to surgical plume 
was sufficient to sway Rhode Island 
lawmakers.

Testifying before passage of the 
bill recently was Julie Greenhalgh, 
RN, an operating room nurse with 
42 years’ experience in Cranston, RI.

She attributed her chronic lung 
disease to decades of occupational 
exposure to surgical smoke.

“I have a constant cough, 
bronchitis, and asthma,” she said. 
“I have never smoked cigarettes and 
never had asthma as a child.”

Testifying at a Feb. 14, 2018, 
hearing on the bill, Greenhalgh held 
up a plastic bag of medications she 
uses to treat her lung disease.

“I have three inhalers that I 
use every day as well as some oral 
medications,” she said. “I have been 
trying to promote this for many 
years. Passing this bill will allow 
nurses to work to save patient lives 
without putting their own lives in 
danger.”

Effective Jan. 1, 2019, the Rhode 

not diminished by using the 
intervention,” she said.

“I’m happy to announce that 
because of the positive results of 
this pilot study, we were able to 
receive additional funding to do 
a larger study looking at multiple 
hospitals.”

Although the intervention with 
the antiseptics does not focus solely 

on the dogs’ paws, there is a logical 
correlation with hand hygiene, 
Nyquist said.

“This intervention of cleaning the 
dogs so they don’t become a vector 
for infection to humans is really 
important,” she said.

“For humans, it’s washing our 
hands. This is a way of washing the 
dogs.”  n
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Island law gives hospitals and surgical 
centers 90 days to submit a policy to 
state health officials detailing their plan 
for “evacuation of surgical smoke plume 
[as] required in operating rooms.”5

The Association of periOperative 
Registered Nurses (AORN) is lobbying 
for similar bills in other states, with 
California and Colorado both 
considering some type of legislation or 
occupational health standard.

“Perioperative nurses are twice as 
likely as the general public to develop 
respiratory illnesses,” says Danielle 
Glover, MPA, associate director of 
government affairs at AORN. “[They] 
are being exposed to smoke on a 
daily basis — all of the toxins and the 
mutagenic, carcinogenic substances in 
it.”

A Risk to Patients

A recent study assessed the risk 
of surgical site infections in patients, 
trying to determine whether procedures 
conducted with plume evacuated 
resulted in lower SSI rates than those 
where the smoke was not removed.

The lead author of the study is 
Christian DiPaola, MD, a surgeon at 
the University of Massachusetts Medical 
School in Worcester, who promotes the 
use of surgical plume removal and uses 
the evacuation equipment for all of his 
procedures.

The research question was since 
viable bacteria and viruses can survive 
in the smoke, can they contaminate the 
surgical wound and cause infection? 
Clearly, the burden of biomaterials was 
being removed in the experiment, but 
no statistical significance was found 
between the infection rates in ORs with 
smoke and those that removed plume, 
DiPaola says.

“Our study was underpowered,” he 
says.

The study included 1,312 spine 
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surgeries, with cases divided into a 
control group and an intervention 
group that removed surgical smoke.

“Of the 712 cases in the control 
group, 24 SSIs occurred (11 deep, 13 
superficial), for an overall incidence 
of 3.4%,” DiPaola and colleagues 
concluded.6 “Of the 600 cases in 
the smoke evacuator group, 12 SSIs 
occurred (8 deep, 4 superficial), for an 
overall incidence of 2%. The observed 
difference in SSI incidence was not 
statistically significant (p = 0.17).”

“The idea is there, but proving it in a 
study is very hard to do,” he says. “This 
paper was a way to first consider it as a 
potential factor. We do all kinds of layers 
of infection mitigation in everything 
we practice. You scrub your hands, you 
sterilize your equipment, there are many 
layers of infection control practices. 
We wanted to think about the smoke 
plume as a potential source. Let’s at 
least include that as variable for future 
studies.”

While establishing an infectious 
threat to patients may be a bridge too far 
for plume removal advocates, in a time 
of consumer advocacy, the theoretical 
threat and the known toxins in the 
plume could be enough to spur calls for 
change.

Although the actual risk to 
patients may be diminishingly small, 

a line listing of the various toxins and 
mutagenic materials in plume may 
certainly give them pause.

“If I were lying on a surgical table, it 
is certainly not something I would want 
to be exposed to,” says Gayle Davis, 
director of corporate communications at 
AORN.

In that regard, a research team 
in Poland assessed the exposure of 
patients to organic surgical smoke 
during laparoscopic cholecystectomy. 
“The selected biomarkers of exposure 
... included benzene, toluene, 
ethylbenzene, and xylene. Their 
concentrations in the urine samples 
[were assessed before and after surgical 
procedures],” the authors stated.7

“Qualitative analysis of the 
smoke produced during laparoscopic 
procedures revealed the presence of 
a wide variety of potentially toxic 
chemicals such as benzene, toluene, 
xylene, dioxins, and other substances,” 
the authors reported. “Exposure of 
the patient to emerging chemical 
compounds is usually a one-time and 

short-term incident, yet concentrations 
of benzene and toluene found in the 
urine were significantly higher after the 
surgery than before it.”  n
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deaths occurred in the 2017-
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a. 55,000 
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d. 100,000

2. Which strain of flu accounted 

for a lot of the deaths and 

hospitalizations in the elderly 

last year? 

a. H5N1 

b. H3N2 

c. H1N1 

d. None of the above

3. According to Terrence Tumpey, 
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featured a related virus that 
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