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“WE NEED TO 
MAKE SURE THAT 

[HEALTHCARE 
WORKERS] ARE 

USING THE RIGHT 
EQUIPMENT, THAT 
THEY ARE PAUSING 
AND NOT RUSHING 

AND BEING 
CAREFUL HOW THEY 

USE DEVICES.”

Zika Questions Abound, but 
Standard Precautions Will Stop it
With so many unknowns, CDC says protect pregnant, unborn

By Gary Evans, Senior Staff Writer 

The Zika virus outbreak spreading 
through the Americas is raising 
a host of questions for U.S. 

infection preventionists, 
who are trying to keep 
staff informed on 
the unfolding public 
health aspects while 
emphasizing that 
standard precautions 
and safe injection 
practices will prevent 
transmission in 
healthcare settings.

Though the 
primary threat is to 
pregnant women 
and unborn children, 
adherence to bedrock 
infection control 
measures should block transmission 
if patients with the mosquito-borne 
virus are hospitalized or treated in other 
healthcare settings.

“The most important thing from 
the infection prevention side is it 
really is back to the basics of standard 

precautions,” says Sue 
Dolan, RN, MS, CIC, 
hospital epidemiologist 
at Children’s Hospital 
(Aurora) Colorado 
and 2016 president 
of the Association 
for Professionals in 
Infection Control and 
Epidemiology (APIC). 
“Part of standard 
precautions is injection 
safety — that’s one of 
the key components. 
It’s not just personal 
protective equipment 

[PPE]. We need to 
make sure that [healthcare workers] are 
using the right equipment, that they 
are pausing and not rushing and being 
careful how they use devices.”
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In that regard, a recently reported 
case of nosocomial transmission of 
malaria underscores how a mosquito-
borne pathogen could be spread 
between hospitalized patients. 
A patient with no travel history 
developed malaria, which investigators 
eventually traced to another patient 
from Nigeria who was being treated 
for the disease. The suspected source 
was a contaminated glucometer, as 
both patients had blood sugar checks. 
Further investigation revealed that the 
glucometers were not routinely nor 
adequately cleaned after use.1

Though Zika is new to the Western 
Hemisphere after being discovered 
in Africa in 1947, the U.S. has faced 
other mosquito-borne threats and 
is all too familiar with bloodborne 
pathogens.

“There are other mosquito-borne 
diseases that we see occasionally in 
patients returning from travel and 
there are other bloodborne diseases 
that we know well — hepatitis B and 
C, HIV,” Dolan says. “We know how 
these are transmitted. The key is back 
to the basics with standard precautions 
including PPE and injection safety 
with our frontline staff.”

In addition to the use of gloves, 
gowns, and face masks depending 
on anticipated exposure, standard 
precautions emphasize hand hygiene, 
respiratory and cough etiquette, 
and safe handling of potentially 
contaminated equipment — for all 
patients. 

“Another important thing is that 
a certain percentage [80%] of people 
with Zika do not exhibit symptoms,” 
Dolan says. “That is another good 
reason to use standard precautions. 
We don’t know who may have a virus 
or a disease that can be spread through 
bodily fluids or blood.”

Questions on pregnancy, 

travel

Not surprisingly, IPs are getting 
Zika questions from staff about travel, 
transmission, and pregnancy, Dolan 
says.

“For example, ‘I’m traveling to 
this location or I am part of my 
mission with an outside organization 
and I may be pregnant or am 
attempting to become pregnant,’” 
she says. “In addition, there are 
questions about medical goodwill 
trips that are actually sponsored by 
hospitals, where staff go to these 
remote locations to provide surgeries, 
etc. First and foremost, I think the 
concern is about basic information 
with regard to transmission. As the 
evidence is unfolding, we are learning 
more about this and are advising 
individuals basically on the CDC 
recommendations around prevention 
of mosquito bites.”

As of February 9, 2016, more than 
30 countries and territories, including 
the Commonwealth of Puerto Rico 
as well as the U.S. Virgin Islands 
and American Samoa, have reported 
local transmission of the Zika virus. 
In South America, Brazil has been 
particularly hard hit. On February 
1, the World Health Organization 
(WHO) declared the recent clusters 
of microcephaly birth defects and 
Guillan-Barré paralytic syndrome 
were temporally linked with Zika 
virus transmission, making the 
outbreak a public health emergency of 
international concern.

As of Feb. 10, 2016, the CDC 
has reported 51 Zika infections in 17 
U.S. states — 50 of them were travel 
related and one was a case of sexual 
transmission in Dallas. No cases of 
secondary transmission via mosquitoes 
had been reported at the time, but 
that was seen as inevitable. The U.S. 
cases include six pregnant women and 
the first reported birth of a baby with 
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Zika-associated microcephaly, a defect 
that stunts the growth of the head and 
brain in the fetus. The woman traveled 
to Brazil early in her pregnancy and 
subsequently delivered an infant with 
microcephaly in Hawaii.

“Zika-associated microcephaly 
and other fetal harm are a new 
phenomenon,” CDC director Tom 
Frieden, MD, MPH, said at a 
recent press conference. “It has been 
more than 70 years since rubella 
was identified as a cause of fetal 
malformations. We are not aware of 
any prior mosquito-borne disease 
associated with such a potentially 
devastating birth outcome on a scale 
anything like what appears to be 
occurring with Zika in Brazil.”

Though the exact numbers 
await confirmation, a recent CDC 
report from Brazil said that between 
mid-2015 and January 2016, there 
were some 4,700 suspected cases 
of microcephaly. The investigators 
describe “evidence of a link between 
Zika virus infection and microcephaly 
and fetal demise through detection 
of viral RNA and antigens in brain 
tissues from infants with microcephaly 
and placental tissues from early 
miscarriages. Histopathologic findings 
indicate the presence of Zika virus in 
fetal tissues.”2

Zika is also suspected as the 
etiologic agent behind an increase 
in Guillain-Barré syndrome (GBS), 
an immune disorder that attacks the 
peripheral nervous system, causing 
weakness and tingling that can 
progress to almost total paralysis. A 
case count in the current outbreak has 
not been determined, but in a 2013-
2014 outbreak of Zika virus in French 
Polynesia, 42 cases of GBS were 
detected, well above expected levels.

“With each passing day, the linkage 
between Zika and microcephaly 
becomes stronger,” Frieden said. “In 
addition, the linkage with Zika and 

Guillain-Barre syndrome also appears 
stronger the more we learn. And 
because it is new and because it is 
so severe, it is scary — especially for 
women who are pregnant or who are 
considering becoming pregnant.”

Moreover, there is “preliminary 
evidence”3 that microcephaly may 
be only the most visible Zika-related 
birth defect, as researchers are finding 
neurological lesions that may manifest 
more insidiously in newborns. This 
suggests there may be a spectrum 
of congenital harm caused by Zika 
infection during pregnancy.

“This is one of the key questions 
that we’ll be investigating in the 
coming days, weeks and months — 
because either possibility is there,” 
Frieden said. “On the one hand, it 
may be that many of the children who 
don’t have obvious microcephaly have 
significant health effects. On the other, 
it may be that if there isn’t [frank] 
microcephaly that children will have 
normal neural development. We just 
don’t know at this point.”

Testing issues

There are no commercially available 
diagnostic tests for Zika, so currently 
testing is being done at the CDC 
Arbovirus Diagnostic Laboratory and 
a few state or local health departments. 
Clinicians should contact their state 
or local health department to facilitate 
testing. As an arboviral disease, 
Zika virus is a nationally notifiable 
condition. Healthcare providers are 
encouraged to report suspected Zika 
cases to their state or local health 
department to facilitate diagnosis and 
mitigate the risk of local transmission.

“If we start seeing more of these 
cases admitted to healthcare facilities, 
certainly there are going to be medical 
management issues, which appear 
to be mostly at this time pediatric-

related,” Dolan says. “[Microcephaly] 
is an illness we have seen in patients 
before, but not at the magnitude 
they are currently seeing in South 
America. But it is a condition that our 
providers are aware of. So the medical 
management of those patients and all 
the resources, the infrastructure that 
those families need, will be available 
in many locations that deal with 
children. There is also an urgency to 
have ready access to laboratory tests for 
diagnosis. We will need help from our 
state and CDC health partners on the 
mechanisms to submit the [specimens] 
for testing, with the idea being that 
testing will be brought in closer and 
closer to the state level through this 
process. So it is helpful to educate 
providers and staff about what is 
occurring now and what the plan is.”

The CDC recommends that 
pregnant women should avoid travel 
to areas where the virus is spreading 
and prevent mosquito bites through 
protective clothing and repellents if 
they are in such an area. Pregnant 
women without symptoms of Zika 
virus disease can be offered testing 
2 to 12 weeks after returning from 
areas with ongoing Zika virus 
transmission, the CDC recommends. 
Information about serologic testing of 
asymptomatic persons is limited, but 
on the basis of experience with other 
flaviviruses, Zika antibodies may be 
present at 2 weeks after virus exposure 
and can persist for up to 12 weeks. 
Those with symptoms suggestive of 
Zika should, of course, be prioritized 
for testing. There is no vaccine or 
treatment for Zika.

The CDC recommends that men 
who reside in or have traveled to an 
area of active Zika virus transmission 
— and who have a pregnant partner 
— should abstain from sexual activity 
for the duration of the pregnancy 
or consistently and correctly use 
condoms during sex (i.e., vaginal 
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intercourse, anal intercourse, or 
fellatio). Pregnant women should 
discuss their male partner’s potential 
exposures to mosquitoes and history 
of Zika-like illness with their 
healthcare provider.

Recommendations for Zika virus 
testing of pregnant women who have 
a clinical illness consistent with Zika 
virus disease during or within 2 weeks 
of travel to areas with ongoing Zika 
virus transmission are unchanged 
from those released January 19, 
2016. Zika virus testing of maternal 
serum includes reverse transcription-
polymerase chain reaction (RT-PCR) 
testing for symptomatic patients 
with onset of symptoms during the 
previous week; immunoglobulin 
M (IgM) and plaque-reduction 
neutralizing antibody testing should 
be performed on specimens collected 
≥4 days after onset of symptoms.

The CDC recommends that 
women of reproductive age in 
areas where Zika transmission is 
occurring should discuss strategies to 
prevent unintended pregnancy with 
their doctors. This should include 
counseling on family planning and 
the correct and consistent use of 
effective contraceptive methods. 
CDC recommendations for pregnant 
women who live in areas with ongoing 
Zika virus transmission include the 
following:

• For those experiencing symptoms 
consistent with Zika, testing should be 
done at time of illness.

• For those not experiencing Zika 
symptoms, testing is recommended 
when they begin prenatal care.

• Follow-up testing around the 
middle of the second trimester of 
pregnancy is also recommended, 
because of an ongoing risk of Zika 
virus exposure.

• Pregnant women should receive 
routine prenatal care, including 
an ultrasound during the second 

trimester of pregnancy. An additional 
ultrasound may be performed at the 
discretion of the healthcare provider.

The unknowns

There are many questions about 
transmission, but the thinking at the 
time of this report was that people 
who are asymptomatically infected 
with Zika can transmit the virus via 
mosquitoes  during the approximately 
1 week period it is circulating in the 
blood. Indeed, only about 20% of 
those infected with the virus will 
become symptomatic with the typical 
presentation of fever, rash, joint pain, 
and conjunctivitis. Symptoms of 
Zika virus infection have typically 
been mild and brief, with very 
low hospitalization and fatality 
rates. However, Brazil researchers 
have linked three adult deaths to 
Zika virus infections, including a 
20-year-old woman who died of 
respiratory probems.4 As with other 
infections, comorbidities and immune 
deficiencies may contribute to more 
serious and fatal Zika infections. In 
a case series of 30 patients in Puerto 
Rico,2 25% presented for healthcare 
and 10% were hospitalized, with 
the latter being a higher rate than 
suggested in the historical accounts of 
outbreaks. (See related story, page 29.)

While the virus is thought to clear 
the blood in about a week, it has been 
detected in other body fluids and may 
persist in semen. A similar finding 
marked the aftermath of Ebola, as 
researchers found persistence of virus 
in so-called “immune privileged” sites. 
As underscored by a case recently 
reported in Dallas, Zika can be 
transmitted sexually and the CDC has 
issued recent guidelines in that regard. 
(See related story, page 30.)

The CDC projects that Zika 
outbreaks in the U.S. mainland 

may be relatively small and localized 
in part because of better housing 
construction, less crowding, regular 
use of air conditioning, use of window 
screens and door screens, and state 
and local mosquito control efforts that 
have helped to contain transmission 
of these mosquito-borne viruses in the 
past.

“We hope and expect that local 
transmission will not become 
widespread, but we will have to 
change our guidance as we learn,” 
Frieden said. Facing a complex 
set of emerging issues, he listed 
the following Zika “unknowns” in 
testimony before Congress:

• the nature of maternal-to-child 
transmission,

• what cofactors may play a part in 
various consequences of the virus,

• the relationship to microcephaly, 
Guillain-Barré and other sequelae,

• level of risk, including 
symptomatic vs. asymptomatic 
transmission, and

• duration of infectivity in semen.
Given the unknowns, the CDC 

is focusing on preventing Zika 
transmission to pregnant women and 
their unborn children via mosquito 
bites.

“We are prioritizing all of the work 
that we can do to protect pregnant 
women,” Frieden said at the press 
conference when reporters peppered 
him with questions about other 
potential risk groups and transmission 
by routes other than mosquitoes.

“We are still learning more about 
Zika virus and how it works in the 
body,” he continued. “I think it is 
important to emphasize that Zika 
is a mosquito-borne virus and the 
overwhelming majority of cases are 
spread by mosquitoes. There are 
unknowns — we don’t know how 
long that Zika virus can persist in 
semen. Studies are underway to look 
at that, but it will be weeks to months 
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before we know more. Our priority 
here is to prevent pregnant women 
from becoming infected with Zika 
and for that reason spread by other 
routes and other populations is of 
much less concern because again 
— four out of five cases of Zika are 
asymptomatic and those that are 
symptomatic are generally mild.”

Editor’s note: The CDC has posted 

a wealth of information on Zika for 
healthcare providers at: http://www.cdc.
gov/zika/hc-providers/index.html.
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Puerto Rico Bracing for Possible Zika Epidemic
Global epidemiologist says more pandemics to come

Z ika is establishing a foothold in 
the Commonwealth of Puerto 

Rico, which has ongoing transmission 
of the virus and spread is projected to 
increase, the CDC reports.

The CDC recently reported 30 
confirmed cases in Puerto Rico, only 
one of which was travel-related.1 
Because the most common mosquito 
vector of Zika virus, Aedes aegypti, 
is present throughout Puerto Rico, 
Zika virus is expected to continue to 
spread throughout the island. Past 
spread of two other mosquito-borne 
viruses, dengue and chikungunya, do 
not bode well for containing Zika in 
Puerto Rico as well as the U.S. Virgin 
Islands and American Samoa.

“There have been case reports 
of local transmission in all three 
territories,” CDC director Tom 
Frieden, MD, MPH, said in 
recent Congressional testimony. 
“Furthermore, recent outbreaks 
of mosquito-borne dengue and 
chikungunya suggest that Zika 
virus may spread widely in those 
areas. We need to be fully prepared, 
especially as the spring and summer 
months arrive. We are particularly 
concerned about Puerto Rico and the 
U.S. territories that may experience 
substantial spread of Zika. For 

comparison, more than 80% of adults 
in Puerto Rico have been infected 
with at least one strain of dengue, and 
about a quarter have been infected 
with the more recently introduced 
chikungunya virus.”

The cases in Puerto Rico include 
one pregnant woman and a 37-year-
old old man who developed Guillain-
Barre syndrome after acquiring Zika. 
The woman was in her first trimester 
of pregnancy had symptoms of body 
and joint pain, rash, conjunctivitis, 
and nausea. Her obstetrician provided 
counseling regarding risks to her fetus 
and recommended clinical follow-up 
with CDC interim guidelines.

The man developed a rash, 
which resolved in two days, but 
the next day he reported a tingling 
sensation in his hands and feet, 
followed by progressive weakness 
in limb muscles and uncontrolled 
fluctuating hypertension. He was 
hospitalized with ascending paralysis 
and responded to treatment with 
intravenous immunoglobulin.

Overall, three (10%) of the 
patients were hospitalized, a rate 
“higher than expected on the basis 
of previous reports,” the CDC 
reported. Most of the patients 
resided in eastern Puerto Rico or 

the San Juan metropolitan area. The 
most frequently reported signs and 
symptoms were rash (77%), myalgia 
(77%), arthralgia (73%), and fever 
(73%). Approximately 25% of 
patients sought healthcare, suggesting 
there could be more Zika infections 
with mild symptoms that were not 
captured in surveillance.

Clinicians in Puerto Rico and 
other clinicians evaluating patients 
with recent travel to Puerto Rico 
should report all cases of suspected 
Zika virus disease to public health 
authorities. Residents of and visitors 
to Puerto Rico should strictly 
follow steps to avoid mosquito bites 
including using air conditioning 
or window and door screens when 
indoors, wearing long sleeves and 
pants, using permethrin-treated 
clothing and gear, and using insect 
repellents.

Pandemics to come

Ecological and climate change 
in an increasingly interconnected 
world mean that mosquito-borne 
diseases such as Zika virus can appear 
in areas they hadn’t been before, 
and unfortunately we can expect 
novel infectious diseases to continue 
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emerging, said Ariel Pablos-Mendez, 
MD, assistant administrator of 
the Bureau for Global Health in 
the U.S. Agency for International 
Development.

“If there is anything that Zika 
has already taught us, it is that 
there will be a next time — another 
pathogen that spills into humans 
with the potential to amplify and 
spread beyond borders,” he said at a 
recent Congressional hearing on the 
outbreak.

“Zika, like MERS, SARS, avian 
influenza, and Ebola all point to a 
[new] landscape where the interaction 
between humans, animals, and vectors 
is vastly different and constantly 
changing,” Pablos-Mendez said. 
“These rapidly changing dynamics are 
fundamentally altering the emergence 
patterns of zoonotic and vector-borne 
diseases, and increase the likelihood 
of new spillover and amplification 
opportunities for these pathogens into 
human populations.”

In February 2014, the U.S. joined 
with other countries to launch the 
Global Health Security Agenda 
(GHSA). GHSA is an international 
effort to build capacity to prevent, 
detect, and respond to infectious 
diseases, and to build political 
commitment to ensure appropriate 
action is taken as “high-consequence 
pathogens” continue to emerge, he 
said.

The Zika virus was first discovered 
in monkeys in Uganda in 1947, and 
is now considered endemic to Africa 

and Southeast Asia. Zika is a flavivirus 
like dengue and yellow fever, with 
all primarily transmitted by A. aegyti 
mosquitoes. With Zika previously 
unreported in the Americas, the virus 
is exploding in a large population 
with little existing immunity. Those 
infected should develop immunity 
to subsequent infections, but until 
a vaccine and effective treatments 
are developed, Zika must be largely 
prevented by avoiding mosquito 
bites and killing back the vector 
population.

There are calls to eradicate 
mosquitoes completely, though some 
warn of unintended consequences 
in the ecosystem even if it were 
possible. Last year, Brazil released 
genetically modified mosquitoes 
designed by Oxitec Ltd. in the 
U.K., reducing A. aegyti by 80% 
in the targeted experiment area. 
Unfortunately, mosquito populations 
can rebound so quickly it would take 
a massive ongoing effort to really 
have an effect on the prevalence of 
vector-borne infectious diseases. The 
possibility is there though to use 
so-called “gene drive” technology 
to create mosquitoes that will 
pass a desired trait on to future 
generations, either continuing a cull 
or creating some modified effect like 
the inability to carry the malaria 
parasite.

With these possibilities still a few 
years away at best, we are faced with 
a formidable adversary. The A. aegyti 
mosquito that carries Zika seems as 

if it was designed to spread disease, 
biting at all hours and needing only 
small amounts of water — a cup 
here, an old tire there — to lay eggs.

“The Aedes aegypti is an aggressive 
mosquito,” Frieden said. “It bites 
four or five people at one blood 
meal. It bites relatively painlessly, so 
you don’t swat it and kill it. And it is 
ideally suited to the crowded urban 
environment, where there is standing 
water that can be a small as a drop 
of water in a bottle cap where it can 
breed. And where it is challenging to 
get rid of or avoid, because it bites 
all day long. Not just at dawn and 
dusk. So everything that we’ve seen 
about not just Zika, but dengue and 
chikungunya, suggests that this is the 
overwhelming cause of transmission.”

There also is some question 
and certainly concern whether A. 
aegypti’s cousin, Aedes albopictus — 
with a habitat that extends farther 
north in the U.S. — could become 
a Zika transmitter. The combination 
of these threats and a population 
of millions of people with no 
existing immunity raises a virtual 
“perfect storm” scenario, so it is 
worth repeating that 80% of these 
infections should be asymptomatic 
and the others self-limiting.
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Preventing Sexual Transmission of Zika, Case in 
Dallas Prompts CDC guidelines
Risk is low but real; mosquitoes still prime threat

It was not entirely unexpected that 
emerging Zika virus could transmit 

sexually — as it has now done in the 
first case acquired in the U.S. — but 

it jolted a public health narrative that 
was primarily focused on mosquitoes, 
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pregnancy, and birth defects.
The case was reported Feb. 2, 

2016, in Dallas, as a man who 
acquired the virus in Venezuela 
transmitted it to a female sex partner 
upon return to the U.S. The partner 
reported illness despite not having 
left the country and residing in an 
area where mosquito transmission 
has not been reported. On the same 
day, the Dallas County Health 
and Human Services (DCHHS) 
department received confirmation 
from the CDC of a second Zika 
virus case, “an ill individual” who 
had “recently traveled to Venezuela 
and was diagnosed with the virus 
upon returning to Dallas County.” 
Citing medical confidentiality, health 
officials gave no other details.

Playing catch-up in a manner 
similar to the first case of Ebola 
transmission in the U.S. — which 
bizarrely also occurred in Dallas — 
the CDC immediately emphasized 
condom use while working on more 
detailed guidelines to prevent sexual 
transmission.

“Both of the infections with Zika 
virus were confirmed in the CDC 
laboratory,” said Tom Frieden, MD, 
MPH, director of the CDC said 
at a recent press conference. “The 
Zika virus continues to be spread 
primarily through the bite of an 
infected mosquito. But we know that 

it can on occasion be spread by sexual 
contact. We’re also aware of rare 
examples of transmission through 
blood transfusion.”

In guidelines issued after the case, 
the CDC recommends that men who 
reside in or have traveled to an area 
of active Zika virus transmission — 
and who have a pregnant partner — 
should abstain from sexual activity 
or consistently and correctly use 
condoms during sex (i.e., vaginal 
intercourse, anal intercourse, or 
fellatio) for the duration of the 
pregnancy. Pregnant women should 
discuss their male partner’s potential 
exposures to mosquitoes and history 
of Zika-like illness with their 
healthcare provider.

Men with non-pregnant partners 
who reside in or have traveled to an 
area of active Zika virus transmission 
who are concerned about sexual 
transmission “might consider” 
abstaining from sexual activity or 
using condoms consistently and 
correctly during sex, the CDC 
recommended. Couples considering 
this personal decision should take 
several factors into account. Most 
infections are asymptomatic, and 
when illness does occur, it is usually 
mild with symptoms lasting from 
several days to a week; severe 
disease requiring hospitalization is 
uncommon, the CDC added.

Zika virus is thought to clear 
from the blood within about a 
week of infection, but how long it 
can survive in semen is currently 
unknown and under study. A 
recently published letter reported 
semen tested positive at 27 days 
and 62 days after onset of febrile 
illness. “Although we did not culture 
infectious virus from semen, our data 
may indicate prolonged presence 
of virus in semen, which in turn 
could indicate a prolonged potential 
for sexual transmission of this 
flavivirus,” the authors said.1 Because 
of reports of detection of Zika 
virus RNA in saliva and urine,2,3 

research is underway in Puerto Rico 
to determine the persistence of the 
virus RNA, as well as the presence of 
infectious virus in saliva, urine, and 
semen of patients with a laboratory 
confirmed infection.
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25% of HCWs May Refuse to Treat Patients in 
Next Pandemic Threat
But desire to protect family trumps self-preservation

Based on the historical precedents 
of HIV/AIDS and Ebola, some 

25% of healthcare workers may refuse 
to treat patients with the next novel 
pandemic pathogen that is perceived as 
life-threatening, researchers report in a 

fascinating new attitudinal study.1 
“Unfortunately, we have no reason 

to believe that past won’t be prologue,” 
says lead author Deepa Narasimhulu, 
MD, a clinician at Maimonides 
Medical Center in Brooklyn, NY. 

‘’With the emergence of a new 
pathogen that is thought to be capable 
of spreading from person to person, we 
would guess that a similar proportion 
of healthcare workers may be unwilling 
to treat affected patients.”
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Thus, an open discussion should 
begin among health educators, hospital 
administrators, the media, and others 
who have important roles to play in 
educating providers about their ethical 
obligations and the limits thereof. 
Less “inflammatory” messaging about 
emerging diseases would certainly help 
as well, she notes. 

“Only by doing all these things can 
we hope that the lessons of Ebola can 
result in better, safer, more humane 
care for victims of epidemics yet to 
come,” Narasimhulu says.

The researchers assessed healthcare 
workers’ (HCWs’) attitudes toward 
care of patients with Ebola virus 
disease through a self-administered 
questionnaire-based cross-sectional 
study of HCWs at two urban hospitals. 
Of 428 workers surveyed, 25.1% 
believed it was ethical to refuse care to 
patients with Ebola and 25.9% were 
unwilling to provide care to them. 
In a multivariate analysis, female 
gender (32.9% vs 11.9%); nursing 
profession (43.6% vs. 12.8%); ethical 
beliefs about refusing care to patients 
with Ebola (39.1% vs. 21.3%); and 
increased concern about putting family, 
friends, and coworkers at risk (28.2% 
vs. 0%) were independent predictors of 
unwillingness to care for patients with 
Ebola.

Although beliefs about the ethics 
of refusing care were independently 
associated with willingness to care for 
patients with Ebola, 21.3% of those 
who thought it was unethical to refuse 
care would be unwilling to care for 
patients with the virus, the researchers 
found. Healthcare workers had 
concerns about potentially exposing 
their families and friends to Ebola 
(90%), which was out of proportion to 
their degree of concern for personal risk 
(16.8%). Hospital Infection Control & 
Prevention asked Narasimhulu to detail 
some of the findings, which certainly 
are germane to the current and future 

emergence of novel infectious diseases.
HIC: Your hypothesis was spot-on 

that the proportion of HCWs who 
would be unwilling to care for patients 
with Ebola would be the same as the 
proportion of HCWs unwilling to care 
for patients with HIV/AIDS in the 
1980s (25%). Yet Ebola was a known 
virus and the CDC was initially stating 
that any hospital could handle an 
Ebola patient through correct isolation 
and PPE use. Do you think your 
results were highly influenced by the 
transmission to two nurses in Dallas, 
meaning that more HCWs would 
have been willing to treat cases before 
infection control measures failed?

Narasimhulu: While the Ebola 
virus was known, previous outbreaks 
were mostly confined to smaller 
geographic areas, mostly in African 
nations, were controlled relatively 
quickly, and the reported number of 
cases never exceeded a few hundred. 
During the recent pandemic, the 
rapid spread of Ebola across national 
boundaries with several thousand cases 
reported in a short time was a “new 
behavior” for the Ebola virus which, 
coupled with the high fatality rate, 
made it more worrisome similar to the 
manner in which anthrax and smallpox 
are both known pathogens but are still 
capable of engendering fear.

Given the fact that a 
disproportionate number of healthcare 
workers were infected in West Africa 
during the Ebola pandemic, along 
with its high fatality rate, a significant 
proportion of HCWs may have been 
unwilling to care for Ebola patients 
even before the events in Dallas. 
However, the transmission to two 
nurses in Dallas put a face on the 
pandemic, and clearly influenced 
our results. We suspect that more 
HCWs would have been willing 
to treat Ebola patients before these 
events. People tend to respond more 
strongly to nearby and concrete events 

as compared to faraway and abstract 
events, even if the numbers in the latter 
cases are much larger. As Stalin said, 
“A single death is a tragedy; a million 
deaths is a statistic.”

Indeed, following the highly 
publicized transmission to the nurses 
in Dallas, there was a panicked reaction 
fueled by the lay press. Almost every 
newspaper had a picture of the nurses 
and a story about the tragedy. There 
were even stories about how one of the 
nurse’s dog, Bentley, made it through 
the Ebola crisis, and how the city spent 
$27,000 on Bentley. This helped put a 
face on an unfortunate occurrence, and 
made it a tragedy to which people were 
able to relate, especially HCWs who 
were able to identify with the suffering 
of an affected fellow HCW. While the 
nation focused on these two healthcare 
workers, the flu killed several thousand 
Americans during the 2014-2015 flu 
season, as it does every year, and that 
fact was met with a collective shrug, 
while the laser focus of the nation 
remained on Dallas.

HIC: In your opinion, was there 
a problem with the public health 
message by the CDC, some element 
that created healthcare worker distrust 
that they would be protected?

Narasimhulu: The CDC did 
have to play catchup after initially 
announcing that any hospital could 
take care of Ebola patients. It was 
subsequently realized that it was not 
easy — in some cases not feasible — to 
train the nation’s hospital staffs and to 
ensure the availability of appropriate 
protective equipment at all hospitals in 
the immediate wake of the infection 
of the two nurses in Dallas. Ebola 
treatment centers were then identified 
and equipped to take care of infected 
patients. While it is easy to point 
fingers in retrospect, if Mr. Duncan 
had not landed in Dallas to visit his 
family, the preparation and expenditure 
of healthcare dollars in the absence 
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of available evidence of infection in 
the U.S. may have been criticized as 
excessive.

The mistrust felt by some HCWs 
may be related to the way the Ebola 
messages were presented to them. 
An article detailing how the CDC 
made its initial recommendation 
based on the available evidence, and 
modified its recommendation in the 
light of subsequent developments, 
may have reassured HCWs that the 
CDC was constantly monitoring 
the situation and updating its 
recommendations in order to ensure 
their safety. On the other hand, articles 
criticizing the CDC for its incorrect 
recommendations lead to sense of 
insecurity and distrust among HCWs. 
In reality, we were all constantly 
learning new things about Ebola (e.g., 
persistence in semen and ocular fluid) 
that challenged a nimble public health 
service to respond to rapid changes in 
knowledge as the epidemic evolved. 
On the whole, the CDC did an 
exemplary job.

HIC: Were you surprised given 
all the advances in AIDS prophylaxis, 
treatment, and clearly established 
routes of transmission that 12.6% of 
participants thought it was ethical to 
refuse care to HIV patients? I have not 
heard of reports of healthcare workers 
refusing to treat those with HIV — do 
you think this is actually happening?

Narasimhulu: While we were 
surprised to find that 12.6% of 
participants in the 21st century 
thought it was ethical to refuse care 
to HIV patients, this may not equate 
with an unwillingness to actually care 
for these patients. We know from 
our study that ethical beliefs do not 
closely mirror willingness to provide 
care in the case of Ebola. In other 
words, beliefs about the “right thing 
to do” do not always determine what 
people are willing to do. HCWs may 
merely be staking out the position 

that providers have a right to choose 
which patient they see, and they can 
refuse care because, for example, they 
feel they lack the expertise to render 
care for a given ailment. Alternatively, 
they may be loath to deal with patients 
they feel have some unnamed social 
stigma (e.g., HIV infection may 
disproportionately affect intravenous 
drug users). We found it useful to 
use these statistics both as a contrast 
with attitudes toward Ebola, and 
with attitudes toward HIV in the 
antediluvian 1980s.

HIC: Only 44.1% of participants 
felt that their hospital was well 
equipped to take care of patients with 
Ebola. Was this at the heart of much 
of the HCWs’ fear — that they had, 
for example, insufficient protective 
equipment and training to deal with 
an Ebola patient?

Narasimhulu: We believe that this 
was indeed an important part (though 
not the heart) of the reason for the 
fears of HCWs. We also believe that 
rather than the actual lack of protective 
equipment, the inadequate education 
and training component may have 
been more of an issue. For example, 
even if the hospitals had sufficient 
protective equipment to deal with 
Ebola patients, lack of a good program 
to educate and train the HCWs may 
result in the HCWs being unprepared 
to take care of Ebola patients. The 
other reason may have been a sense 
of insecurity due to the unavailability 
of support for themselves and their 
family in the unlikely case that they 
acquire infection as a result of patient 
care. Offering some form of temporary 
disability insurance, life insurance, and 
assurance that they would be cared for 
at no cost if they were to acquire the 
infection may have helped to alleviate 
the fears of HCWs.

HIC: If they had provided care 
to a patient with Ebola, 90.8% of 
participants would be “somewhat” or 

“very concerned” about putting their 
family, friends, and coworkers at risk 
of Ebola even if they (the HCW) were 
asymptomatic. Could you elaborate 
a little more on some remedies you 
suggested for this family concern 
issue, particularly for female workers, 
“child care assistance, temporary living 
quarters to reduce the risk of disease 
transmission to family members, as 
well as insurance to protect them and 
their families should they become ill?” 

Narasimhulu: HCWs were 
worried about how their professional 
obligations to their patients may 
conflict with their personal obligations 
to their families. Hence, while the risk 
to family and friends was statistically 
small, it apparently loomed large in 
the mindsets of frontline staff. This 
concern was amplified by a lack of 
programs to support HCWs and 
their families if the workers were to 
get sick and become disabled or die 
as a consequence of performing their 
duties. In our study, HCWs’ concern 
for their family and friends was more 
than their concern for their personal 
safety. This may be because they 
thought that, “I signed up for this, but 
my child did not; do I have the right 
to put him or her at risk?” While it 
is not recommended that personnel 
caring for Ebola patients be isolated 
if they are asymptomatic, providing 
them with that option and with the 
ability to do so for a finite period of 
time may make them more willing 
to care for these patients. Providing 
temporary sleeping quarters, childcare/
eldercare assistance may help alleviate 
concerns about transmitting disease 
to family and friends. Employer-
provided temporary life and disability 
insurance will serve as a protection for 
their families in the event that they 
are infected. Since provision of these 
facilities to all HCWs may not be 
feasible, identifying a team of HCWs 
that will provide care for any suspected 
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Vaccinated HCWs Can Still Acquire Measles, 
Expose Patients
Use respirators for suspect cases

Even workers with a history of 
measles vaccination or immunity 

should wear an N95 or equivalent 
respiratory protection when examining 
or caring for patients with suspected 
or confirmed measles, says Shruti K. 
Gohil, MD, lead author of a recent 
study on the issue and associate 
medical director of Epidemiology & 
Infection Prevention at the University 
of California, Irvine School of Medicine.

“You can acquire it even though you 
have been vaccinated and the impact 
of not wearing an N95 for infection 
prevention in terms of exposures is 
huge,” she says. “You can expose a lot of 
patients and cause a lot of worry about 
transmission.”

There is about a 3% risk of 
breakthrough infections even after 
measles immunization, so the CDC 

recommends wearing a respirator even if 
vaccinated when caring for patients with 
suspect or confirmed measles.

“One of the things we have difficulty 
with sometimes is that our healthcare 
workers will ask us, ‘How come I 
have to wear an N95 if I am already 
vaccinated against measles?,’” she says.

With measles declared eradicated 
in the U.S. in 2000, it fell off the 
clinical radar, leading to misdiagnoses 
and unrecognized cases as it began 
dramatically returning a decade later. 
The infected workers in this outbreak 
were exposed primarily through face-
to-face contact with undiagnosed cases 
of measles, though given the patient 
symptoms N95 respiratory protection 
was probably warranted. Yet N95 
respirator use by healthcare workers with 
documented immunity to measles is 

not uniformly required or practiced in 
hospitals, the authors observe.

“We know it’s not standardized 
practice to use N95s if you have been 
vaccinated against measles,” Gohil says. 
“They should wear N95s as soon as 
there is concern about potential measles 
in a patient. Recognizing those infected 
early [and following precautions] allows 
you to use resources appropriately. Your 
time and energy can go toward taking 
care of the patient as opposed to chasing 
down all the healthcare workers who 
may have exposed other patients.”

More than 1,000 exposed

A community outbreak of measles 
in Orange County, CA, in 2014 led 
to secondary transmission to five 

patient with Ebola, and providing 
them with these benefits and options 
when they sign up may be a reasonable 
first step. However, it is important to 
recognize that all HCWs are at risk, 
since the first encounter, usually in the 
emergency room, may not be provided 
by this ”special team” of HCWs. 
Hence, “the benefits” may need to be 
extended to cover HCWs in other 
vulnerable locations as the next step. 
Finally, in addition to reassuring 
HCWs that provisions will be available 
for their families as needed (rarely 
if ever), HCWs (and, perhaps more 
importantly, political leaders) need 
to have the fact that Ebola patients 
are not infectious when they are 
asymptomatic reinforced.

HIC: You cite the need for teaching 

“beyond the unique biology and 
infection control necessities associated 
with a given infectious agent, and 
instead focus on the broader issue of 
the ethical responsibilities, and limits 
there upon.” Would this involve 
hospital administration expressing 
concern and support for workers and 
sort of putting the fears and risks “on 
the table” for discussion? This almost 
sounds like it would require a culture 
change in some hospitals, but perhaps 
that is what is warranted in such 
extraordinary circumstances?

Narasimhulu: A cultural evolution 
would be a more appropriate term. 
From HIV to Ebola to the recent 
Zika virus, new threats are constantly 
surfacing. The next “unknown” is 
lurking right around the corner and 

we need to prepare and support our 
healthcare workforce to tackle it. 
Therefore, we agree with what you 
surmised; we can’t merely move from 
epidemic to epidemic and deal with 
the unique causes of transmission and 
natural history of sequential diseases. 
We also need to learn from our social 
history, and the history of medicine. 
Young trainees need to be reminded of 
their obligations as healers in difficult 
circumstance.
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healthcare workers. Of these, four had 
direct contact with measles patients and 
none wore N95 respirators. Four of the 
healthcare workers had prior evidence 
of immunity and continued working 
after developing symptoms, ultimately 
resulting in 1,014 exposures to patients 
and colleagues.

“They had proof of immunity but 
still got sick,” Gohil says. “They were 
very mild symptoms — that was pretty 
striking. They hardly knew that they 
were sick. You usually have symptoms of 
fever, cough, and cold-like symptoms. 
These healthcare workers had very 
little or none of that. The reason they 
continued to work is that they really 
didn’t feel that they were sick. It wasn’t 
until the [measles] rash showed up that 
clinicians were aware that something 
else was going on and that’s when they 
reported for care.”

Despite the relatively mild nature of 
the occupational infections, it certainly 
could not be assumed that transmission 
would not continue. Due diligence 
required the herculean follow-up of all 
exposures, none of whom contracted 
measles.

“In the literature, we know that if 
you are vaccinated you are less likely 
to acquire measles and it would make 
common sense that the presence of 
antibodies would limit the course of 
the illness and the likelihood that you 
would transmit to others,” she says. 
“We have hints and suggestions that 
this is true, but the fact that we had four 
symptomatic healthcare workers who 
saw all these other patients while they 
were actively infected, it resulted in a 
whole bunch of exposures. None of the 
exposures went on to acquire disease and 
that is important to note.”

Thus in an experiment of sorts that 
would never be approved as a clinical 
trial, the outbreak showed the vaccine 
is imperfect but it did apparently 
block subsequent transmission. “So 
as far as we know this is one of the 

few opportunities to [assess] the 
vaccine efficacy in limiting illness and 
preventing transmission,” she says.

Healthcare workers who have rarely 
seen a measles case may assume they are 
immune if they have been vaccinated 
or had natural infection as a child. Thus 
they may feel safe treating confirmed 
or suspect measles patients without 
respiratory protection and may even 
decide to disregard a hospital policy.

“I think most of hospitals do have 
these [N95] policies in place, but in 
practice they may see some resistance 
to this type of policy,” Gohil says. “I 
can say at my hospital, UC Irvine, we 
did have something in place for use of 
N95s.”

In addition, although most 
healthcare workers are required to have 
evidence of measles immunity as a 
condition of employment, enforcement 
of such policies is variable, the 
authors noted. Infection control and 
occupational health strategies often treat 
historical documentation of measles 
immunity as absolute, despite the low 
but present risk for measles infection in 
persons with evidence of immunity, they 
concluded.

The community outbreak in Orange 
County included 17 confirmed cases 
diagnosed from mid-January 2014 to 
April 21. The first identified measles 

case was a 19-year-old female with 
known exposure to measles during 
travel to the Philippines who developed 
disease despite three documented 
MMR vaccine doses. One cluster in the 
outbreak included a “vaccine-refusing 
family” which led to subsequent spread 
in a daycare center. As cases presented 
for care, a history of immunity provided 
“false reassurance” to healthcare workers 
with unprotected face-to-face exposures, 
leading them to continue working even 
when mild symptoms appeared.

“Our findings emphasize the 
importance of adherence to the recent 
CDC recommendation for use of N95 
or equivalent respirator for suspect 
measles cases regardless of immunity 
status,” Gohil and colleagues 
concluded. After the outbreak, the 
facility began immediate triage of 
patients presenting with any rash, 
using signage to guide patients to enter 
the facility away from the emergency 
room waiting area and directly into 
airborne isolation until further 
evaluation.
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CME/CE INSTRUCTIONS

CME/CE OBJECTIVES
Upon completion of this educational activity, participants should be able to:

1. Identify the clinical, legal, or educational issues encountered by infection preventionists 
and epidemiologists;

2. Describe the effect of infection control and prevention issues on nurses, hospitals, or the 
healthcare industry in general;

3. Cite solutions to the problems encountered by infection preventionists based 
on guidelines from the relevant regulatory authorities, and/or independent 
recommendations from clinicians at individual institutions. 

CME/CE QUESTIONS
1. In a recent report of transmission of 

a mosquito-borne virus from one 

patient to another in a hospital, 

what was the pathogen and the 

suspected route of transmission?

A . Dengue, reuse of single dose vial on 

another patient

B . Chikungunya, changed needle but 

not syringe

C . Yellow fever, contaminated 

multidose vial

D . Malaria, contaminated glucometer

2. Saying Zika-associated microcephaly 

was a new phenomenon, Tom 

Frieden, MD, CDC director, said it 

has been more than 70 years since 

which of the following was identified 

as a cause of fetal malformations?

A . Varicella

B . Rubella

C . Polio

D . Syphilis

3. Concern about Zika transmission in 

Puerto Rico is mounting because 

of the prevalence of dengue, 

which is spread by the same type 

of mosquito. Approximately what 

percentage of adults in Puerto Rico 

have acquired at least one strain of 

dengue?

A . 60%

B . 70%

C . 80%

D . 90%

4. The Zika virus was first discovered in 

monkeys in what country in 1947?

A . China

B . Brazil

C . Congo

D . Uganda


