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A

ccording to the Centers for Disease Control and
Prevention (CDC), Ebola — previously known as
Ebola hemorrhagic fever — is a rare and deadly
disease caused by infection with one of the Ebola virus
strains. Ebola can cause disease in humans and nonhuman primates. Ebola is caused by infection with a
virus of the family Filoviridae, genus Ebolavirus. There
are five identified Ebola virus species, four of which
are known to cause disease in humans: Ebola virus
(Zaire ebolavirus); Sudan virus (Sudan ebolavirus);
Taï Forest virus (Taï Forest ebolavirus, formerly Côte
d’Ivoire ebolavirus); and Bundibugyo virus (Bundibugyo
ebolavirus). The fifth, Reston virus (Reston ebolavirus),
has caused disease in non-human primates, but not
in humans.
Ebola was first discovered in 1976 near the Ebola
River in what is now the Democratic Republic of
the Congo. Since then, outbreaks have appeared
sporadically in Africa. The natural reservoir host of
Ebola virus remains unknown; however, on the basis of
evidence and the nature of similar viruses, researchers
believe that the virus is animal-borne and that bats are
the most likely reservoir. Four of the five virus strains
occur in an animal host native to Africa.
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The Outbreak Situation at Home and Abroad: An Update
As of Oct. 17, 2014, a total of 9,936 confirmed, probable, and suspected cases of Ebola
virus disease (EVD) have been reported to the World Health Organization (WHO) in seven
affected countries (Guinea, Liberia, Nigeria, Senegal, Sierra Leone, Spain, and the United
States. There have been 4,555 deaths.
The CDC announced on Sept. 30, 2014, the first laboratory-confirmed case of Ebola to be
diagnosed in the United States in a person, Thomas Eric Duncan, who had traveled to Dallas
from West Africa. The patient did not have symptoms when leaving West Africa, but developed
symptoms approximately four days after arriving in the United States. Duncan sought medical
care at Texas Presbyterian Hospital of Dallas after developing symptoms consistent with
Ebola. Based on his travel history and symptoms, CDC recommended testing for Ebola. The
medical facility isolated the patient and sent specimens for testing at CDC and at a Texas
laboratory. Local public health officials have identified all close contacts of the person for
further daily monitoring for 21 days after exposure. He died of Ebola on Oct. 8, 2014 and
was cremated.
On Oct. 10, 2014, a healthcare worker at Texas Presbyterian Hospital, Nina Pham, who
provided care for the index patient reported a low-grade fever and was referred for testing.
Pham tested positive for Ebola according to preliminary tests by the Texas Department of
State Health Services’ laboratory. She was isolated after the initial report of a fever; the CDC
later confirmed that Pham was positive for Ebola. On Oct. 16, 2014, Pham was transferred
to the National Institutes of Health (NIH) Clinical Center’s Special Clinical Studies Unit at the
request of Texas Health Presbyterian Hospital. She has been receiving state-of-the-art care
in this high-level containment facility, which is one of a small number of such facilities in the
United States. The NIH Clinical Center’s Special Clinical Studies Unit is specifically designed
to provide high-level isolation capabilities and is staffed by
SITUATION UPDATE
infectious diseases and critical care specialists. The unit
staff is trained in strict infection control practices optimized
AS OF OCT. 17, 2014
to prevent spread of potentially transmissible agents such
as Ebola.
As of press time for this publication, there are eight
confirmed cases of Ebola in the United States, including
confirmed, probable, and
missionaries, healthcare professionals, and journalists.
suspected cases of Ebola
According to the Texas State Department of Health, a
virus disease (EVD) have
group of 43 people in Texas who had contact with the
been reported to the World
state’s first Ebola patient, Thomas Eric Duncan, have been
Health Organization (WHO)
cleared from twice-daily monitoring after reaching the
21-day mark, the longest incubation period for the disease.
AFFECTED COUNTRIES
State health officials have been working closely with the
Guinea, Liberia,
CDC and the local health department in Dallas to closely
monitor people who have had contact with the three
Nigeria, Senegal,
Ebola patients. About 120 more people continue to be
Sierra Leone, Spain,
monitored for symptoms. They have no Ebola symptoms
United States
and are not at risk of developing Ebola. They are able to
continue normal daily activities without being monitored

9,216
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for symptoms. The group is a mix of healthcare workers, household contacts and community
members whose last possible contact with the state’s first patient was Sept. 28, 2014.
“Epidemiologists have worked around the clock to call and visit people who may have had
any exposure, to make sure they were asymptomatic and doing well,” said Dr. David Lakey,
commissioner of the Texas Department of State Health Services, in a statement. “I’m happy
we can tell people they are free and clear of monitoring. It provides a measure of relief
and reassurance.”
An additional group of people also are being monitored for symptoms because they were
passengers on at least one of two Frontier flights that carried one of the healthcare workers
who was diagnosed with Ebola shortly after travels. A small group of those passengers were
identified as having sat within three feet of the healthcare worker and are considered to be
at higher risk of exposure. That group has been directed to stay home. Texas has had three
confirmed Ebola cases. No additional cases of the disease have been diagnosed in Texas.
The first patient, Thomas Eric Duncan, was exposed to the disease in West Africa before
traveling to Texas and being diagnosed. The second and third patients are both healthcare
workers who cared for Duncan in the hospital.
On Oct. 23, 2014, it was announced that a hospitalized medical aid worker who volunteered
in Guinea, one of the three West African nations experiencing an Ebola epidemic, and since
returned to the United States has tested positive for Ebola
according to the New York City Health Department laboratory,
EBOLA SYMPTOMS
which is part of the Laboratory Response Network overseen
FEVER
by the CDC. The individual, Craig Spencer, MD, is currently at
Bellevue Hospital in New York City. Bellevue Hospital is one
SEVERE
of eight New York State hospitals that has been designated to
HEADACHE
treat Ebola patients. A specially trained CDC team determined
MUSCLE PAIN
earlier this week that the hospital has been trained in proper
WEAKNESS
protocols and is well prepared to treat Ebola patients.
DIARRHEA

Ebola’s Etiology

VOMITING

According to experts, Ebola virus enters the patient through
ABDOMINAL PAIN
mucous membranes, breaks in the skin, or parenterally and
UNEXPLAINED
infects many cell types, including monocytes, macrophages,
HEMORRHAGE
dendritic cells, endothelial cells, fibroblasts, hepatocytes,
(BLEEDING OR
adrenal cortical cells and epithelial cells. The incubation
BRUISING)
period may be related to the infection route (e.g., six days for
injection versus 10 days for contact). Ebola virus migrates
from the initial infection site to regional lymph nodes and
subsequently to the liver, spleen and adrenal gland. Although not infected by Ebola virus,
lymphocytes undergo apoptosis resulting in decreased lymphocyte counts. Hepatocellular
necrosis occurs and is associated with dysregulation of clotting factors and subsequent
coagulopathy. Adrenocortical necrosis also can be found and is associated with hypotension
and impaired steroid synthesis. Ebola virus appears to trigger a release of pro-inflammatory
cytokines with subsequent vascular leak and impairment of clotting ultimately resulting in
multi-organ failure and shock.
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Signs and Symptoms
Symptoms of Ebola include: fever, severe headache, muscle pain, weakness, diarrhea,
vomiting, abdominal pain and unexplained hemorrhage (bleeding or bruising). Symptoms may
appear anywhere from two to 21 days after exposure to Ebola, but the average incubation
period is eight to 10 days. Recovery from Ebola depends on good supportive clinical care and
the patient’s immune response. People who recover from Ebola infection develop antibodies
that last for at least 10 years. Currently a person under investigation for EVD is defined as
Illness in a person who has both consistent symptoms and risk factors as follows: 1) Clinical
criteria, which includes fever of 38.0 degrees Celsius or 100.4 degrees Fahrenheit or greater,
and additional symptoms such as severe headache,
muscle pain, vomiting, diarrhea, abdominal pain, or
unexplained hemorrhage; AND 2) Epidemiologic risk
Healthcare providers
factors within the past three weeks before the onset of
symptoms, such as contact with blood or other body
caring for Ebola patients
fluids of a patient known to have or suspected to have
and the family and
EVD; residence in—or travel to—an area where EVD
friends in close contact
transmission is active; participation in funeral and burial
rituals, or direct handling of bats, rodents, or primates
with Ebola patients are
from disease-endemic areas. The CDC says that
at the highest risk of
patients known or suspected to have EVD presenting
getting sick because
to healthcare settings should be placed in appropriate
they may come in
precautions as soon as possible to prevent transmission
of Ebola virus to others.
contact with infected

Transmission

blood or body fluids
of sick patients.

Because the natural reservoir host of Ebola viruses
has not yet been identified, the manner in which the
virus first appears in a human at the start of an outbreak is unknown. However, researchers
believe that the first patient becomes infected through contact with an infected animal. When
an infection does occur in humans, the virus can be spread in several ways to others. Ebola
is spread through direct contact (through broken skin or mucous membranes in, for example,
the eyes, nose, or mouth) with blood or body fluids (including but not limited to urine, saliva,
sweat, feces, vomit, breast milk, and semen) of a person who is sick with Ebola; objects such
as needles and syringes that have been contaminated with the virus; and infected animals.
Ebola is not spread through the air or by water, or in general, by food. However, in Africa,
Ebola may be spread as a result of handling bushmeat (wild animals hunted for food) and
contact with infected bats. There is no evidence that mosquitos or other insects can transmit
Ebola virus. Only mammals (for example, humans, bats, monkeys, and apes) have shown the
ability to become infected with and spread Ebola virus.
Healthcare providers caring for Ebola patients and the family and friends in close contact
with Ebola patients are at the highest risk of getting sick because they may come in contact
with infected blood or body fluids of sick patients. During outbreaks of Ebola, the disease can
spread quickly within healthcare settings. Exposure to Ebola can occur in healthcare settings
where hospital staff are not wearing appropriate protective equipment, including masks,
gowns, and gloves and eye protection. Dedicated medical equipment (preferable disposable,
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when possible) should be used by healthcare personnel
providing patient care. Proper cleaning and disposal
of instruments, such as needles and syringes, is also
important. If instruments are not disposable, they must
be sterilized before being used again. Without adequate
sterilization of the instruments, virus transmission can
continue and amplify an outbreak.
Once someone recovers from Ebola, they can no
longer spread the virus. However, Ebola virus has been
found in semen for up to three months. Abstinence from
sex (including oral sex) is recommended for at least
three months. If abstinence is not possible, condoms
may help prevent the spread of disease.

The virus also can
be spread through
contact with objects
(like clothes, bedding,
needles, syringes/
sharps or medical
equipment) that have
been contaminated
with the virus or with
infected animals.

Risk of Exposure
Ebola viruses are found in several African countries. Ebola was first discovered in 1976 near
the Ebola River in what is now the Democratic Republic of the Congo. Since then, outbreaks
of Ebola among humans have appeared sporadically in Africa. Healthcare providers caring
for Ebola patients and the family and friends in close contact with Ebola patients are at the
highest risk of getting sick because they may come in contact with the blood or body fluids of
sick patients. People also can become sick with Ebola after coming in contact with infected
wildlife. For example, in Africa, Ebola may spread as a result of handling bushmeat (wild
animals hunted for food) and contact with infected bats. The virus also can be spread through
contact with objects (like clothes, bedding, needles, syringes/sharps or medical equipment)
that have been contaminated with the virus or with infected animals.

Prevention
There is no FDA-approved vaccine available for Ebola currently. If you travel to or are in an
area affected by an Ebola outbreak, make sure to do the following:
• Practice careful hygiene. For example, wash your hands with soap and water or an alcoholbased hand sanitizer and avoid contact with blood and body fluids.
• Do not handle items that may have come in contact with an infected person’s blood or body
fluids (such as clothes, bedding, needles, and medical equipment).
• Avoid funeral or burial rituals that require handling the body of someone who has died
from Ebola.
• Avoid contact with bats and nonhuman primates or blood, fluids, and raw meat prepared
from these animals.
• Avoid hospitals in West Africa where Ebola patients are being treated. The U.S. embassy
or consulate is often able to provide advice on facilities.
• After you return, monitor your health for 21 days and seek medical care immediately if you
develop symptoms of Ebola.
Healthcare workers who may be exposed to people with Ebola should follow these steps:
• Wear protective clothing, including masks, gloves, gowns, and eye protection.
• Practice proper infection control and sterilization measures.
• Isolate patients with Ebola from other patients.
• Notify health officials if you have had direct contact with the blood or body fluids, such as
but not limited to, feces, saliva, urine, vomit, and semen of a person who is sick with Ebola.
INFECTION CONTROL TODAY
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The virus can enter the body through broken skin or
unprotected mucous membranes in, for example, the
eyes, nose, or mouth.

Diagnosis
Diagnosing Ebola in a person who has been
infected for only a few days is difficult, because the
early symptoms, such as fever, are nonspecific to
Ebola infection and are seen often in patients with
more commonly occurring diseases, such as malaria
and typhoid fever. However, if a person has the early
symptoms of Ebola and has had contact with the blood
or body fluids of a person sick with Ebola, contact with
objects that have been contaminated with the blood or
body fluids of a person sick with Ebola, or contact with
infected animals, they should be isolated and public
health professionals notified. Samples from the patient
can then be collected and tested to confirm infection.

Treatment
No FDA-approved vaccine or antiviral drug is officially
available for Ebola. Symptoms of Ebola are treated as
they appear. The following basic interventions, when
used early, can significantly improve the chances of
survival: Providing intravenous fluids (IV) and balancing
electrolytes; maintaining oxygen status and blood
pressure; treating other infections if they occur.
Experimental vaccines and treatments for Ebola are
under development, but they have not yet been fully
tested for safety or effectiveness.

Experimental Treatment for Ebola
ZMapp, being developed by Mapp Biopharmaceutical
Inc., is an experimental treatment for use with individuals
infected with Ebola virus. It has not yet been tested in
humans for safety or effectiveness. The product is a
combination of three different monoclonal antibodies
that bind to the protein of the Ebola virus. According
to officials at the CDC, it is too early to know whether
ZMapp is effective, since it is still in an experimental
stage. Some patients infected with Ebola virus do get
better spontaneously or with supportive care. However,
the best way to know if treatment with the product is
efficacious is to conduct a randomized controlled clinical
trial in people to compare outcomes of patients who
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Caring for Suspected or
Confirmed Patients with Ebola
What SHOULD be done for
a patient under investigation
(PUI) for Ebola virus disease:
1. Activate the hospital
preparedness plan for Ebola,
which should include:
a. Initiate the notification
plan for suspect or confirmed
Ebola patient immediately.
b. Ensure hospital infection
control is notified.
c. Create a clinical care team led
by a senior level experienced clinician
that includes at a minimum a hospital
infection control specialist, a senior
nurse, an infectious disease specialist,
and critical care consultants.
d. Assign a senior staff member
from the clinical care team to
coordinate testing and reporting of
results from the hospital laboratory,
state health department laboratory,
CDC, and local and state public
health. For a list of state and
local health department phone
numbers, see http://www.cdc.gov/
vhf/ebola/outbreaks/state-localhealth-department-contacts.html.
2. Isolate the patient in a separate
room with a private bathroom.
3. Ensure a standardized
protocol is in place for how and
where to remove and dispose of
personal protective equipment (PPE)
properly and that this information
is posted in the patient care area.
4. When interviewing the
patient, collect data on:
a. Earliest date of symptom onset
and the sequence of sign/symptom
development preceding presentation

www.infectioncontroltoday.com

receive the treatment to untreated patients. No such
studies have been conducted. It’s important to note that
the standard treatment for Ebola remains supportive
therapy. In addition, the most effective way to stop the
current Ebola outbreak in West Africa is meticulous
work in finding Ebola cases, isolating and caring for
those patients, and tracing contacts to stop the chains
of transmission. It means educating people about safe
burial practices and having healthcare workers strictly
follow infection control in hospitals. This is how all
previous Ebola outbreaks have been stopped. At this
time, very few courses of this experimental treatment
have been manufactured. The manufacturer has
indicated that the available doses have been distributed.
Since the product is still in an experimental stage, it
is too early to know whether ZMapp is effective. The
manufacturer of this experimental treatment continues
to research and evaluate the product’s safety and
effectiveness. It has not yet been tested in humans for
safety or effectiveness and much more study is needed.
This experimental treatment was arranged privately
by Samaritan’s Purse, the private humanitarian
organization, which employed one of the Americans
who contracted the virus in Liberia. Samaritan’s Purse
contacted the CDC, which referred them to the National
Institutes of Health (NIH). NIH was able to provide the
organization with the appropriate contacts at the private
company developing this treatment. The NIH was not
involved with procuring, transporting, approving, or
administering the experimental treatments. The product
is still in an experimental stage, and the manufacturer
reports that there is a very limited supply, so it cannot
be purchased and is not available for general use. The
manufacturer has been planning for phase 1 clinical
trials and does not have the capacity to manufacture
large quantities of the treatment. The drug has not
gone through clinical trials, meaning its safety and
effectiveness has not yet been tested in humans.
The manufacturer of the experimental treatment
continues to research and evaluate the product’s safety
and effectiveness.
Currently there are only experimental treatments
for Ebola virus infection in the earliest stages of
development. When a drug is not approved, the
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to an emergency department.
b. Detailed and precise travel
history (e.g., dates, times, locations).
c. Names of any persons with
whom the patient may have had
contact during and any time after the
earliest date of symptom onset.
5. Consider and evaluate for
all potential alternative diagnoses
(e.g. malaria, typhoid fever).
6. Ensure patient has the ability
to communicate with family.
What SHOULD NOT be done
for a patient under investigation
for Ebola virus disease:
1. Don’t have any physical
contact with the patient (e.g.,
perform examination, collect clinical
samples, position for x-rays) without
first putting on appropriate PPE
and using recommended infection
control practices necessary to
prevent Ebola virus transmission.
2. Don’t neglect the patient’s medical
needs; assess and treat patient’s
other medical conditions as indicated
(e.g., diabetes, hypertension).
3. Don’t forget to evaluate for
all potential alternative diagnoses
(e.g. malaria, typhoid fever).
4. Don’t perform elective tests
or procedures; minimize sample
collection, laboratory testing, and
diagnostic imaging (e.g., blood
draws, X-rays) to those procedures
necessary to provide acute care.
5. Don’t allow family members to
visit without putting on appropriate
PPE; provide a telephone for family
to communicate with patient.
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FDA can authorize access to potentially promising products through other mechanisms,
such as through an emergency Investigational New Drug (IND) application. In order for an
experimental treatment to be administered in the U.S., such a request must be submitted
to and authorized by the FDA. The FDA cannot comment on the specifics of ongoing drug
development programs and cannot reveal information that is not otherwise public concerning
submissions covering such programs such as IND applications submissions. The FDA stands
ready to work with companies and investigators treating these patients.
ZMapp is being developed as a therapeutic product for treatment of people infected with
Ebola virus, but not to prevent infection in the same manner as a vaccine. The best way to
prevent infection currently is with stringent infection control measures.
There are differences between therapy and vaccine administration. Vaccines are usually
given to people before they are exposed to a virus or bacteria that causes a disease. A vaccine
stimulates the immune system to generate antibodies and cellular immunity that can fight off
an infection if it were to occur. Typically, therapeutics are provided to people who are already
infected with the virus. With the experimental ZMapp treatment, the monoclonal antibodies
bind to the virus, so that the human immune system can clear the virus.
There are currently no FDA approved vaccines for Ebola. The NIH’s National Institute of
Allergy and Infectious Diseases is working on developing an Ebola vaccine. NIH recently
announced they are expediting their work and are launching phase 1 clinical trials of an Ebola
vaccine. On Aug. 28, 2014, NIH announced that initial human testing of an investigational
vaccine to prevent Ebola virus disease will begin by the National Institute of Allergy and
Infectious Diseases (NIAID), part of the National Institutes of Health. The early-stage trial will
begin initial human testing of a vaccine co-developed by NIAID and GlaxoSmithKline (GSK)
and will evaluate the experimental vaccine’s safety and ability to generate an immune system
response in healthy adults. Testing will take place at the NIH Clinical Center in Bethesda,
Md. The study is the first of several Phase 1 clinical trials that will examine the investigational
NIAID/GSK Ebola vaccine and an experimental Ebola
vaccine developed by the Public Health Agency of Canada
SITUATION UPDATE
and licensed to NewLink Genetics Corp. The others
are to launch in the fall. These trials are conducted in
On Aug. 28, 2014,
healthy adults who are not infected with Ebola virus to
NIH announced that
determine if the vaccine is safe and induces an adequate
initial human testing
immune response.
of an investigational
In parallel, NIH has partnered with a British-based
vaccine to prevent
international consortium that includes the Wellcome Trust
Ebola virus disease
and Britain’s Medical Research Council and Department
for International Development to test the NIAID/GSK
will begin by the
vaccine candidate among healthy volunteers in the United
National Institute of
Kingdom and in the West African countries of Gambia
Allergy and Infectious
(after approval from the relevant authorities) and Mali. NIH
Diseases (NIAID),
is also supporting the Crucell biopharmaceutical company
part of the National
in its development of an Ebola/Marburg vaccine as well
Institutes of Health.
as Profectus Biosciences in its development of an Ebola
vaccine. Additionally, NIH and the Thomas Jefferson
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University are collaborating to develop a candidate Ebola vaccine based on the established
rabies vaccine.
The U.S. government, specifically, the NIH’s National Institute of Allergy and Infectious
Diseases, the Department of Defense’s Defense Threat Reduction Agency (DTRA), and the
HHS’ Biomedical Advanced Research and Development Authority (BARDA), has provided
support for the development of this experimental treatment. Two other companies, Tekmira
and Biocryst Pharmaceuticals, receive funding from the Department of Defense’s Defense
Threat Reduction Agency and have therapeutic candidates
for Ebola in early development. The Department of
Defense is working with a company called Newlink to
SITUATION UPDATE
develop an Ebola vaccine candidate. BioCryst, with NIH
support, is working to develop an antiviral drug to treat
On Oct. 17, 2014 it
Ebola virus that is expected to begin Phase 1 testing later
was announced that
this year.
the development of
On Oct. 17, 2014 it was announced that the development
a vaccine to prevent
of a vaccine to prevent Ebola virus disease will be
Ebola virus disease
accelerated with support from the U.S. Department of
Health and Human Services’ Office of the Assistant
will be accelerated
Secretary for Preparedness and Response (ASPR).
with support from the
Under a one-year contract with Profectus BioSciences
U.S. Department of
Inc., headquartered in Baltimore, ASPR’s Biomedical
Health and Human
Ad van c e d Resear c h an d Devel o p m ent Aut hor it y
Services’ Office of the
(BARDA) will provide approximately $5.8 million in
Assistant Secretary
funding, in addition to subject matter expertise and
for Preparedness and
technical assistance, to further develop an experimental
Ebola vaccine. The company will manufacture vaccine for
Response (ASPR).
use in animal safety studies and future clinical trials and
conduct animal studies to test safety. The contract can be
extended to a total of 13 months and $8.6 million. Upon
successful completion of this work, the company is expected to submit an investigational
new drug application to the FDA. This application, once accepted by the FDA, would allow
the vaccine to begin the first clinical trials for safety in humans.
“We are pushing hard to advance the development of multiple products as quickly as
possible for clinical evaluation and future use in preventing or treating this deadly disease,”
said BARDA director Robin Robinson, PhD, in a statement. “Our goal is to close the global
gap in vaccines and therapeutics needed to protect the public health from Ebola as highlighted
by the epidemic in West Africa.”
The project builds on early research of this experimental vaccine supported by the National
Institute of Allergy and Infectious Diseases (NIAID), part of the National Institutes of Health,
and animal studies supported by the Department of Defense. In the DoD-supported studies, a
single dose of the experimental Ebola vaccine provided 100 percent protection in non-human
primates. BARDA will support further development of the vaccine against the Ebola virus
strain responsible for the current epidemic.
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Public Health Response
The CDC, along with other U.S. government agencies, the World Health Organization
(WHO), and international partners, is taking active steps to respond to the rapidly changing
situation in West Africa and in the U.S. The CDC activated its Emergency Operations Center
(EOC) to help coordinate technical assistance and disease control activities with partners.
Hundreds of CDC staff members have provided logistics, staffing, communication, analytics,
management, and other support functions for the response. CDC staff are deployed to
the region to assist with response efforts, including surveillance, contact tracing, data
management, laboratory testing, and health education. CDC experts have been deployed
to non-affected border countries to conduct assessments of Ebola preparedness in
those countries.
The CDC issued a Warning, Level 3 notice for U.S. citizens to avoid nonessential travel
to the West African nations of Guinea, Liberia, and Sierra Leone. CDC has downgraded the
travel notice for Nigeria to a Watch, Level 1 travel notice advising people traveling to Nigeria
to practice usual precautions. The CDC also has developed a Travel Health Alert Notice
(T-HAN) that is handed out by Customs and Border Protection to people arriving in the United
States from a country with Ebola. The T-HAN reminds travelers to monitor for symptoms for 21
days after arriving in the United States. It also advises people to call their doctor if they were
exposed during their time in a country with an Ebola outbreak.The T-HAN provides advice
to the travelers’ doctor about information and guidance related to Ebola infection control,
prevention and diagnosis.
Because of the Ebola outbreak, CDC and Customs and Border Protection (CBP) are
beginning enhanced entry screening to detect possible cases of Ebola in travelers who
have traveled to the United States from or through Guinea, Liberia, and Sierra Leone.
Enhanced entry screening at five U.S. airports (New York’s JFK International, WashingtonDulles, Newark, Chicago-O’Hare, and Atlanta airports) will evaluate more than 94 percent of
travelers from the affected countries in West Africa. The CDC is assisting with exit screening
and communication efforts in West Africa to prevent sick travelers from getting on planes,
and it is working with airlines to address crew and airline staff concerns while ensuring the
ability of humanitarian and public health organizations to transport assistance into the affected
countries. The CDC is also working with airlines, airports, and ministries of health to provide
technical assistance for developing exit screening and travel restrictions in the affected areas.
CDC is working closely with Customs and Border Protection (CBP) and other partners at
ports of entry (primarily international airports) to use routine processes to identify travelers
who show signs of infectious disease. If a sick traveler is identified during or after a flight,
the CDC will conduct an investigation of exposed travelers and work with the airline, federal
partners, and state and local health departments to notify them and take any necessary public
health action.
The CDC is working to prepare U.S. healthcare facilities about how to safely manage a
patient with suspected Ebola virus disease. CDC communicates with healthcare workers on
an ongoing basis through Health Alert Network (HAN), Clinician Outreach and Communication
Activity (COCA), and a variety of existing tools and mechanisms.
In addition to an initial team of 10 public health professionals sent on Sept. 30, 2014 to
support contact tracing and response after an index patient was hospitalized with Ebola in
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Dallas, the CDC has sent new resources to Dallas to support the highest standard of infection
control. CDC has deployed a second team of 16 to Dallas to train and assist the hospital in
infection control and the monitoring of healthcare workers who had contact with the index
patient. These join the two CDC officials who were assisting the hospital previously. The
additional CDC team includes experts in infection control, Ebola virus control and infectious
diseases, laboratory science, personal protective equipment, hospital epidemiology and
workplace safety. The team includes experts who successfully controlled outbreaks of Ebola
in Africa in the past two decades, including in healthcare settings. Team members have
worked with Doctors Without Borders on infection control protocols and trained others in
Africa to follow those protocols. This expertise is being directly shared with the hospital. In
addition, two infection control nurses from Emory University hospital who have experience
treating Ebola patients without infecting health-care workers are joining the response at the
Dallas hospital to provide peer-to-peer training and support. This combination of training will
help hospital staff across a range of care and management experiences.
The CDC team is assisting the hospital in rapidly reducing the risk of further spread of
Ebola and investigating how the healthcare worker may have become infected with Ebola. The
team is looking into:
• What personal protective equipment (PPE)is being used and how it is being put on and
taken off
• What medical procedures were done on the index patient that may have exposed the
healthcare worker
• The decontamination processes for workers leaving the isolation unit
• Ensuring oversight and monitoring of all infection control practices, particularly putting on
and taking off PPE, at each shift in each location where this occurs should be implemented
• What enhanced training and/or changes in protocol may be needed
While the CDC does not yet know the source of the exposure of the infected healthcare
worker and the investigation is ongoing, CDC’s immediate improvements in processes
and procedures reduce risk to healthcare personnel. Care for a patient with Ebola requires
meticulous attention to detail, and refining these steps makes it safer and easier. The protocol
offers a range of choices for implementation. In Dallas, CDC is making specific improvements
in the following process and procedures:
• Personal protective equipment: PPE suits will be standardized, to include a specific type of
suit to ensure consistency in both training and use, possibly using only full-body suits. This
is consistent with current CDC recommendations. Use of a model of hood that protects
healthcare worker’s neck so the neck will not be exposed. Removing PPE now includes an
enhanced and detailed step-by-step disinfection of hands process with specific sequencing
for removal of each piece of equipment and the hand washing.
• Oversight and monitoring: The single most important aspect of safe care of Ebola is to
have a site manager at all times who oversees the putting on and taking off of PPE and the
care given in the isolation unit. A site manager is now in place and will be at the hospital
24/7 as long as Ebola patients are receiving care.
• Enhanced training: CDC is providing additional onsite intensive infection control training
and education with healthcare workers in Dallas. In addition, two infection control nurses
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from Emory who have experience treating Ebola patients are in Dallas to provide peerto-peer training and support. Strict infection control is critical to stopping chains of
transmission. Standard infection control practices in U.S. healthcare facilities apply to
the safe management of patients with Ebola, but must be adhered to rigorously and
meticulously. Hospitals should have staff practice the procedures and practice using the
protective garb in advance.
The CDC is setting up a dedicated CDC Response
RESPONSE
Team that could be on the ground within a few hours at
any hospital that receives a confirmed patient with Ebola.
The CDC is setting
The CDC Response Team would provide in-person,
up a dedicated
expert support and training on infection control, healthcare
CDC Response
safety, medical treatment, contact tracing, waste and
Team that could
decontamination, public education and other issues. The
CDC Response Team would help ensure that clinicians,
be on the ground
and state and local public health practitioners, consistently
within a few hours
follow strict standards of protocol to ensure safety of the
at any hospital that
patient and healthcare workers.
receives a confirmed
The CDC is providing more opportunities for U.S.
patient with Ebola.
healthcare providers to receive additional training and to
get their questions answered from CDC experts. Clinicians
can get updates on these events at www.cdc.gov/Ebola.
In mid-October the American Association of Critical-Care Nurses, the American
Organization of Nurse Executives and the Emergency Nurses Association issued a joint
statement about specialty nursing and leadership organization collaboration related to Ebola
virus disease, on behalf of their 150,000-plus combined nurse members. The statement reads
as follows: “Recent events leading to the transmission of the Ebola virus from a patient to two
critical care nurses punctuate the importance of the vital partnership that must be diligently
fostered between our bedside clinicians, nursing leadership and hospital administrators.
Nurses in our nation’s emergency and critical care settings are the front line professionals
who provide and coordinate continual care for the sickest patients in our healthcare system.
While the Ebola virus is new to this country, the complications that can be associated with the
virus—such as organ failure, shock and sepsis—are frequently managed by our more than
150,000 combined nurse members. This is what our nurses do every day. Their colleagues in
nursing administration are stewards entrusted to ensure that hospital resources and systems
optimally support the important work of nurses and their multidisciplinary care partners. To live
our value of true partnership, we have called upon the members of our three organizations:
to pledge their commitment to collaborate in identifying resource and system gaps that have
potential to harm patients or caregivers; to work together, with urgency, to put solutions in
place that will prevent the spread of this disease; and to sustain this collaboration to fulfill our
promise to patients and their families that they will receive excellent care.”
“At this difficult time, we continue to offer our support to the two nurses, their families,
colleagues and communities,” said ANA president Pamela F. Cipriano, PhD, RN, NEA-BC,
FAAN, in a statement. “We also offer our support to the brave nurse who publicly revealed
that a lack of clarity, protocols and guidance contributed to system issues at Texas Health
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Presbyterian Hospital, critical lapses that have been acknowledged by hospital officials.
Clinical healthcare settings, such as hospitals, are unpredictable environments. Instead of
variability, we need clear-cut standards and guidelines in place that nurses and healthcare
team members can follow consistently to ensure the highest levels of care and protection for
patients and healthcare professionals.”
ANA advises the CDC to provide the following information quickly to ensure the safety of
workers, patients and communities:
• Clear and specific standards for personal protective equipment (PPE) at the point of patient
presentation as well as diagnosis.
• Emphasis on current or revised training techniques proven to be effective for proper use
of PPE.
• Full disclosure of findings of events at Texas Health Presbyterian Hospital that can be used
to improve practices and prevent further infections.
• More rapid dissemination of any changes to procedures, guidelines and recommended care.
The ANA recommends that healthcare organizations adopt PPE standards that have been
demonstrated to provide effective protection for nurses and other healthcare workers in the
clinical setting when caring for Ebola patients, such as those used by Doctors Without Borders
and the protocols developed by Emory University Hospital. CDC officials plan to release
revised PPE recommendations in the near future. Once the recommendations are released,
ANA will review them and provide additional feedback, as necessary. As the organization
state, “While we believe nurses are obligated to care for patients in a non-discriminatory
manner, with respect for all individuals, we also recognize there may be limits to the personal
risk of harm nurses can be expected to accept as an ethical duty. We strongly encourage
nurses to speak up if they believe there is inadequate planning, education or treatment related
to providing care to these or any patients, and seek to
resolve any conflicts of risk and responsibility swiftly.
Nurses should have the right to refuse an assignment if
they do not feel adequately prepared or do not have the
Instead of variability,
necessary equipment to care for Ebola patients.”
we need clearANA says it believes that a solution-oriented,
cut standards and
collaborative approach that includes interprofessional,
guidelines in place that
state and federal organizations is essential to manage
care of Ebola patients effectively in the United States.
nurses and healthcare
Additionally, appropriate funding for public health and
team members can
preparedness must be addressed in order to ensure
follow consistently to
that response systems and infrastructure are in place to
respond to any emergency situation. The ANA notes,
ensure the highest
“”As we address these important issues related to the
levels of care and
U.S. Ebola response, we must also keep focused on the
protection for patients
global response needed to address the crisis in West
and healthcare
Africa. Until we have sufficient systems and resources
there to appropriately manage patient care and stop its
professionals.
spread, Ebola will remain a global concern.”
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Closer to home, infection preventionists are playing a significant role in helping their
facilities prepare for and/or handle a suspected or confirmed Ebola case. In a message to its
membership in mid-October, Katrina Crist, MBA, CEO of the Association for Professionals in
Infection Control and Epidemiology (APIC) reminded IPs that “You are in a unique position to
lead in your facility to increase readiness for potential Ebola cases to better protect healthcare
workers, patients, and the public. You and your IP colleagues have the expertise in infection
prevention and control measures, protocols, and implementation to consult with your facilitywide infection control teams, front-line providers, administrators, and executives to detect,
protect, and respond to this potential outbreak.”
To respond to critical needs in the United States, APIC says it is assisting its members
prepare for the potential of additional Ebola cases in the U.S. by:
• Partnering with CDC on enhanced standards and training tools for correct donning and
doffing of personal protective equipment (PPE).
• Recruiting experienced infection preventionists for teams that will provide immediate
assistance for hospitals with confirmed Ebola patients.
• Recruiting experienced infection preventionists to help assess the readiness and provide
technical assistance for select Ebola Treatment Centers that are being developed through
the CDC.
• Creating a repository for Ebola resources for infection preventionists on the APIC website.
In a recent APIC poll asking members about Ebola readiness and what APIC could
do to help, approximately 1,700 member-respondents indicated that the No. 1 request
was for education, training, videos, and webinars on donning and doffing of PPE. The
No. 2 response was for frequent updates on outbreak progression, protocol changes, and
disease-specific information.
“All healthcare workers know they run a risk when
they take care of patients, particularly those with
communicable diseases,” says David Weber, MD,
All healthcare workers
professor of medicine, pediatrics, and epidemiology at
know they run a
the University of North Carolina Schools of Medicine and
risk when they take
Public Health. “In Africa,” Weber says, “more than 300
healthcare workers have acquired Ebola. More than 200
care of patients,
of those have died. Healthcare providers are well aware
particularly those with
of the risks...and we accept that risk,” Weber says.
communicable diseases.
When it comes to volunteer healthcare workers willing
to treat patients with Ebola, the focus now should be to
minimize those risks through proper training, Weber says. “We need to do that ahead of time,
before the patient comes, because we train those people intensively,” Weber explains. “How
to safely put on and take off their personal protective equipment,” for example. “And we screen
them as well,” Weber continues, “for those that might be pregnant, have open wounds or skin,
those that themselves are immunocompromised...we wouldn’t accept those people because
they would be at higher risk.”
The Society for Healthcare Epidemiology of America (SHEA) says it believes that the
current Ebola epidemic illustrates the need for increased funding for hospital epidemiology
and infection prevention programs worldwide. Because Ebola transmission risk is highest
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during severe illness, transmission of Ebola to caregivers
A robust infection
has been a major feature of most prior Ebola outbreaks.
prevention program,
SHEA says that increased resources for infection
led by a physician
prevention programs will improve response not only to
with advanced
Ebola but to countless other infectious diseases and
healthcare-associated infections (HAIs) that threaten
training in infectious
our patients and healthcare workers. The complexity
diseases, is essential
of ensuring 100 percent adherence to infection control
for patient safety.
practices, particularly around personal protective
equipment, points to the need for improved training of
healthcare workers across all practice settings.
“A robust infection prevention program, led by a physician with advanced training in
infectious diseases, is essential for patient safety,” says Daniel Diekema, MD, SHEA board of
trustees president. “Dedicated funding at the hospital, state and national levels for infection
prevention programs helps protect patients and healthcare workers from both Ebola and other
healthcare-associated infections.”

Infection Prevention Protocols
On Aug. 1, 2014, the CDC released guidance titled ”Infection Prevention and Control
Recommendations for Hospitalized Patients with Known or Suspected Ebola Hemorrhagic
Fever in U.S. Hospitals.” Let’s take a closer look at these guidelines.
The guidance document emphasizes that Ebola viruses are transmitted through direct
contact with blood or body fluids/substances (e.g., urine, feces, vomit) of an infected person
with symptoms or through exposure to objects (such as needles) that have been contaminated
with infected blood or body fluids. The role of the environment in transmission has not been
established. Limited laboratory studies under favorable conditions indicate that Ebolavirus
can remain viable on solid surfaces, with concentrations falling slowly over several days. In
the only study to assess contamination of the patient care environment during an outbreak,
virus was not detected in any of 33 samples collected from sites that were not visibly bloody.
However, virus was detected on a blood-stained glove and bloody intravenous insertion site.
There is no epidemiologic evidence of Ebolavirus transmission via either the environment
or fomites that could become contaminated during patient care (e.g., bed rails, door knobs,
laundry). However, given the apparent low infectious dose, potential of high virus titers in the
blood of ill patients, and disease severity, higher levels of precaution are warranted to reduce
the potential risk posed by contaminated surfaces in the patient care environment.
As part of the care of patients who are persons under investigation, or with probable or
confirmed Ebola virus infections, hospitals are recommended to:
• Be sure environmental services staff wear recommended personal protective equipment
(PPE) including, at a minimum, disposable gloves, gown (fluid resistant/ impermeable), eye
protection (goggles or face shield), and facemask to protect against direct skin and mucous
membrane exposure of cleaning chemicals, contamination, and splashes or spatters during
environmental cleaning and disinfection activities. Additional barriers (e.g., leg covers, shoe
covers) should be used as needed. If reusable heavy-duty gloves are used for cleaning
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and disinfecting, they should be disinfected and kept in the room or anteroom. Be sure staff
are instructed in the proper use of personal protective equipment including safe removal to
prevent contaminating themselves or others in the process, and that contaminated equipment
is disposed of appropriately.
• Use a U.S. Environmental Protection Agency (EPA)-registered hospital disinfectant with
a label claim for a non-enveloped virus (e.g., norovirus, rotavirus, adenovirus, poliovirus) to
disinfect environmental surfaces in rooms of patients with suspected or confirmed Ebola virus
infection. Although there are no products with specific label claims against the Ebola virus,
enveloped viruses such as Ebola are susceptible to a broad range of hospital disinfectants
used to disinfect hard, non-porous surfaces. In contrast, non-enveloped viruses are more
resistant to disinfectants. As a precaution, selection of a disinfectant product with a higher
potency than what is normally required for an enveloped virus is being recommended at
this time. EPA-registered hospital disinfectants with label claims against non-enveloped
viruses (e.g., norovirus, rotavirus, adenovirus, poliovirus) are broadly antiviral and capable of
inactivating both enveloped and non-enveloped viruses.
• Avoid contamination of reusable porous surfaces that cannot be made single use. Use
only a mattress and pillow with plastic or other covering that fluids cannot get through. Do
not place patients with suspected or confirmed Ebola virus infection in carpeted rooms and
remove all upholstered furniture and decorative curtains from patient rooms before use.
• To reduce exposure among staff to potentially contaminated textiles (cloth products) while
laundering, discard all linens, non-fluid-impermeable pillows or mattresses, and textile privacy
curtains into the waste stream and disposed of appropriately.
• The Ebola virus is a classified as a Category A infectious substance by and regulated
by the U.S. Department of Transportation’s (DOT) Hazardous Materials Regulations (HMR,
49 C.F.R., Parts 171-180). Any item transported offsite for disposal that is contaminated or
suspected of being contaminated with a Category A infectious substance must be packaged
and transported in accordance with the HMR. This includes medical equipment, sharps, linens,
and used healthcare products (such as soiled absorbent pads or dressings, kidney-shaped
emesis pans, portable toilets, used personal protection equipment (gowns, masks, gloves,
goggles, face shields, respirators, booties, etc.) or byproducts of cleaning) contaminated or
suspected of being contaminated with a Category A infectious substance.
Standard, contact, and droplet precautions are recommended for management of
hospitalized patients with known or suspected Ebola virus disease (EVD). Clinicians should
note that this guidance outlines only those measures that are specific for EVD; additional
infection control measures might be warranted if an EVD patient has other conditions or
illnesses for which other measures are indicated (e.g., tuberculosis, multi-drug resistant
organisms, etc.).
Though these recommendations focus on the hospital setting, the recommendations
for personal protective equipment (PPE) and environmental infection control measures are
applicable to any healthcare setting. In this guidance healthcare personnel (HCP) refers all
persons, paid and unpaid, working in healthcare settings who have the potential for exposure
to patients and/or to infectious materials, including body substances, contaminated medical
supplies and equipment, contaminated environmental surfaces, or aerosols generated
during certain medical procedures. HCP include, but are not limited to, physicians, nurses,
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nursing assistants, therapists, technicians, emergency medical service personnel, dental
personnel, pharmacists, laboratory personnel, autopsy personnel, students and trainees,
contractual personnel, home healthcare personnel, and persons not directly involved in
patient care (e.g., clerical, dietary, house-keeping, laundry, security, maintenance, billing,
chaplains, and volunteers) but potentially exposed to infectious agents that can be transmitted
to and from HCP and patients. This guidance is not intended to apply to persons outside of
healthcare settings.
Let’s review the key components and recommendations of Standard, Contact, and Droplet
Precautions recommended for prevention of EVD transmission in U.S. hospitals:

Patient Placement
• Single patient room (containing a private bathroom) with the door closed
• Facilities should maintain a log of all persons entering the patient’s room
• Consider posting personnel at the patient’s door to ensure appropriate and consistent use
of PPE by all persons entering the patient room

Personal Protective Equipment (PPE)
On Oct. 20, 2014, the CDC issued tightened infection control guidance for healthcare
workers caring for patients with Ebola, to ensure there is no ambiguity. The guidance
focuses on specific PPE that healthcare workers should use and offers detailed step by step
instructions for how to put the equipment on and take it off safely. Recent experience from
safely treating patients with Ebola at Emory University Hospital, Nebraska Medical Center
and National Institutes of Health Clinical Center are reflected in the guidance. The enhanced
guidance is centered on three principles:
• All healthcare workers undergo rigorous training and are practiced and competent with
PPE, including taking it on and off in a systemic manner
• No skin exposure when PPE is worn
• All workers are supervised by a trained monitor who watches each worker taking PPE on
and off.
All patients treated at Emory University Hospital, Nebraska Medical Center and the NIH
Clinical Center have followed the three principles. None of the workers at these facilities have
contracted the illness.
Principle #1: Rigorous and repeated training
Focusing only on PPE gives a false sense of security of safe care and worker safety.
Training is a critical aspect of ensuring infection control. Facilities need to ensure all healthcare
providers practice numerous times to make sure they understand how to appropriately use
the equipment, especially in the step by step donning and doffing of PPE. CDC and partners
will ramp up training offerings for healthcare personnel across the country to reiterate all the
aspects of safe care recommendations.
Principle #2: No skin exposure when PPE is worn
Given the intensive and invasive care that US hospitals provide for Ebola patients, the
tightened guidelines are more directive in recommending no skin exposure when PPE is worn.
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CDC is recommending all of the same PPE included in the Aug. 1, 2014 guidance, with the
addition of coveralls and single-use, disposable hoods. Goggles are no longer recommended
as they may not provide complete skin coverage in comparison to a single use disposable
full face shield. Additionally, goggles are not disposable, may fog after extended use, and
healthcare workers may be tempted to manipulate them with contaminated gloved hands. PPE
recommended for U.S. healthcare workers caring for patients with Ebola includes:
• Double gloves
• Boot covers that are waterproof and go to at least mid-calf or leg covers
• Single use fluid resistant or impervious gown that extends to at least mid-calf or coverall
without intergraded hood.
• Respirators, including either N95 respirators or powered air purifying respirator (PAPR)
• Single-use, full-face shield that is disposable
• Surgical hoods to ensure complete coverage of the head and neck
• Apron that is waterproof and covers the torso to the level of the mid-calf should be used if
Ebola patients have vomiting or diarrhea
The guidance describes different options for combining PPE to allow a facility to select
PPE for their protocols based on availability, healthcare personnel familiarity, comfort
and preference while continuing to provide a standardized, high level of protection for
healthcare personnel.
The guidance includes having:
• Two specific, recommended PPE options for facilities to choose from. Both options provide
equivalent protection if worn, donned and doffed correctly.
• Designated areas for putting on and taking off PPE. Facilities should ensure that space
and lay-out allows for clear separation between clean and potentially contaminated areas
• Trained observer to monitor PPE use and safe removal
• Step-by-step PPE removal instructions that include:
Disinfecting visibly contaminated PPE using an EPA-registered disinfectant wipe prior
to taking off equipment
• Disinfection of gloved hands using either an EPA-registered disinfectant wipe or
alcohol-based hand rub between steps of taking off PPE.
Principle #3: Trained monitor
CDC is recommending a trained monitor actively observe and supervise each worker taking
PPE on and off. This is to ensure each worker follows the step by step processes, especially
to disinfect visibly contaminated PPE. The trained monitor can spot any missteps in real-time
and immediately address.
PPE is only one aspect of infection control; it is critical to focus on other prevention activities
to halt the spread of Ebola in healthcare settings, including:
• Prompt screening and triage of potential patients
• Designated site managers to ensure proper implementation of precautions
• Limiting personnel in the isolation room
• Effective environmental cleaning
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The CDC reminds healthcare workers to “Think Ebola” and to “Care Carefully.” Healthcare
workers should take a detailed travel and exposure history with patients who exhibit fever,
severe headache, muscle pain, weakness, diarrhea, vomiting, stomach pain, unexplained
hemorrhage. If the patient is under investigation for Ebola, healthcare workers should activate
the hospital preparedness plan for Ebola, isolate the patient in a separate room with a private
bathroom, and to ensure standardized protocols are in place for PPE use and disposal.
Healthcare workers should not have physical contact with the patient without putting on
appropriate PPE.
CDC’s guidance for U.S. healthcare settings is similar to MSF’s (Doctors Without Borders)
guidance; both CDC’s and MSF’s guidance focuses on:
• Protecting skin and mucous membranes from all exposures to blood and body fluids during
patient care
• Meticulous, systematic strategy for putting on and taking off PPE to avoid contamination
and to ensure correct usage of PPE
• Use of oversight and observers to ensure processes are followed
• Disinfection of PPE prior to taking off: CDC recommends disinfecting visibly contaminated
PPE using an EPA-registered disinfectant wipe prior to taking off equipment. Additionally,
CDC recommends disinfection of gloved hands using either an EPA-registered disinfectant
wipe or alcohol-based hand rub between steps of taking off PPE. Due to differences
in the U.S. healthcare system and West African healthcare settings, MSF’s guidance
recommends spraying as a method for PPE disinfection rather than disinfectant wipes.
CDC reminds all employers and healthcare workers that PPE is only one aspect of infection
control and providing safe care to patients with Ebola. Other aspects include five pillars
of safety:
• Facility leadership has responsibility to provide resources and support for implementation
of effective prevention precautions. Management should maintain a culture of worker
safety in which appropriate PPE is available and correctly maintained, and workers are
provided with appropriate training.
• Designated on-site Ebola site manager responsible for oversight of implementing
precautions for healthcare personnel and patient safety in the healthcare facility.
• Clear, standardized procedures where facilities choose one of two options and have a
back-up plan in case supplies are not available.
• Trained healthcare personnel: facilities need to ensure all healthcare providers practice
numerous times to make sure they understand how to appropriately use the equipment.
• Oversight of practices are critical to ensuring that implementation protocols are done
accurately, and any error in putting on or taking off PPE is identified in real-time, corrected
and addressed, in case potential exposure occurred.

Patient-Care Equipment
• Dedicated medical equipment (preferably disposable, when possible) should be used for
the provision of patient care
• All non-dedicated, non-disposable medical equipment used for patient care should be
cleaned and disinfected according to manufacturer’s instructions and hospital policies
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Patient-Care Considerations
• Limit the use of needles and other sharps as much as possible
• Phlebotomy, procedures, and laboratory testing should be limited to the minimum
necessary for essential diagnostic evaluation and medical care
• All needles and sharps should be handled with extreme care and disposed in punctureproof, sealed containers

Aerosol Generating Procedures (AGPs)
• Avoid AGPs for patients with EVD.
• If performing AGPs, use a combination of measures to reduce exposures from aerosolgenerating procedures when performed on Ebola HF patients.
• Visitors should not be present during aerosol-generating procedures.
• Limiting the number of HCP present during the procedure to only those essential for
patient-care and support.
• Conduct the procedures in a private room and ideally in an Airborne Infection Isolation
Room (AIIR) when feasible. Room doors should be kept closed during the procedure
except when entering or leaving the room, and entry and exit should be minimized during
and shortly after the procedure.
• HCP should wear gloves, a gown, disposable shoe covers, and either a face shield that
fully covers the front and sides of the face or goggles, and respiratory protection that is
at least as protective as a NIOSH certified fit-tested N95 filtering facepiece respirator or
higher (e.g., powered air purifying respiratory or elastomeric respirator) during aerosol
generating procedures.
• Conduct environmental surface cleaning following procedures.

Hand Hygiene
• HCP should perform hand hygiene frequently, including before and after all patient contact,
contact with potentially infectious material, and before putting on and upon removal of PPE,
including gloves.
• Healthcare facilities should ensure that supplies for performing hand hygiene are available.

Safe Injection Practices
• Facilities should follow safe injection practices as specified under Standard Precautions.

Duration of Infection Control Precautions
• Duration of precautions should be determined on a case-by-case basis, in conjunction with
local, state, and federal health authorities

Monitoring and Management of Potentially Exposed Personnel
• Facilities should develop policies for monitoring and management of potentially exposed HCP
• Facilities should develop sick leave policies for HCP that are non-punitive, flexible and
consistent with public health guidance
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Ensure that all HCP, including staff who are not directly employed by the healthcare
facility but provide essential daily services, are aware of the sick leave policies.
• Persons with percutaneous or mucocutaneous exposures to blood, body fluids, secretions,
or excretions from a patient with suspected EVD should
 Stop working and immediately wash the affected skin surfaces with soap and water.
Mucous membranes (e.g., conjunctiva) should be irrigated with copious amounts of
water or eyewash solution
 Immediately contact occupational health/supervisor for assessment and access
to post-exposure management services for all appropriate pathogens (e.g., Human
Immunodeficiency Virus, Hepatitis C, etc.)
• HCP who develop sudden onset of fever, intense weakness or muscle pains, vomiting,
diarrhea, or any signs of hemorrhage after an unprotected exposure (i.e. not wearing
recommended PPE at the time of patient contact or through direct contact to blood or body
fluids) to a patient with EVD should
 Not report to work or should immediately stop working
 Notify their supervisor
 Seek prompt medical evaluation and testing
 Notify local and state health departments
 Comply with work exclusion until they are deemed no longer infectious to others
• For asymptomatic HCP who had an unprotected exposure (i.e. not wearing recommended
PPE at the time of patient contact or through direct contact to blood or body fluids) to a
patient with Ebola HF
 Should receive medical evaluation and follow-up care including fever monitoring
twice daily for 21 days after the last known exposure.
 Hospitals should consider policies ensuring twice daily contact with
exposed personnel to discuss potential symptoms and document fever checks


Monitoring, Management and Training of Visitors
• Avoid entry of visitors into the patient’s room
 Exceptions may be considered on a case by case basis for those who are essential
for the patient’s wellbeing.
• Establish procedures for monitoring managing and training visitors.
• Visits should be scheduled and controlled to allow for:
Screening for EVD (e.g., fever and other symptoms) before entering or upon arrival
to the hospital
 Evaluating risk to the health of the visitor and ability to comply with precautions
 Providing instruction, before entry into the patient care area on hand hygiene, limiting
surfaces touched, and use of PPE according to the current facility policy while in the
patient’s room
 Visitor movement within the facility should be restricted to the patient care area and
an immediately adjacent waiting area.
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Ebola in the Operating Room
As hospitals and healthcare systems across the country evaluate their infection prevention
practices for Ebola safety, medical specialties are providing their practitioners with
recommendations to prevent contamination and spread of the disease. To date none of the
patients treated in the U.S. have required surgical treatment, however, perioperative RNs
should be prepared to meet this patient need should it arise.
The Association of periOperative Registered Nurses (AORN) recommends that airborne
precautions be taken when caring for an Ebola patient in the surgical setting in addition
to standard, contact, and droplet precautions. The AORN Recommended Practices for
Prevention of Transmissible Infections in the Perioperative Practice Setting provides detailed
guidance to perioperative RNs for implementing standard precautions and transmissionbased precautions (i.e., contact, droplet, airborne).
Airborne precautions are necessary in the OR because an aerosol-generating procedure
is highly likely to occur. According to the CDC, airborne precautions should be taken when
an aerosol-generating procedure (eg, intubation and extubation, open suctioning of airways)
is performed on a patient with Ebola. An airborne infection isolation room should be used if
available during surgery and post-operative recovery. If no airborne infection isolation room is
available, a portable anteroom system (PAS)-high-efficiency particulate air (HEPA) combination
unit may be used. Use of certain air purifying respirators
in the OR is under evaluation by OSHA and NIOSH, but
the issue remains unresolved. AORN recommends that
facilities conduct a risk assessment in consultation with
To date none of the
the organization’s infection preventionist when selecting
patients treated in the
respirators to be used the OR.
U.S. have required
According to Amber Wood, MSN, RN, CNOR, CIC,
AORN, environmental cleaning team members should
surgical treatment,
follow CDC recommendations when cleaning the OR
however, perioperative
after a patient with Ebola. The CDC advises higher
RNs should be prepared
levels of precaution toward potentially contaminated
to meet this patient
surfaces because of Ebola’s apparent low infectious
dose and disease severity. Contaminated instruments
need should it arise.
should be placed in puncture and leak-proof containers
and transported to the decontamination area as soon as
possible after completion of the procedure. Sterile processing team members should follow
standard precautions and wear personal protective equipment including: a fluid-resistant
gown with sleeves, gloves (i.e., general purpose utility gloves with a cuff that extends beyond
the cuff of the gown), a mask and eye protection or a full face shield, and shoe covers or boots
designed for use as PPE. Wood recommends a review of AORN’s Recommended Practices
for Cleaning and Care of Surgical Instruments and Powered Equipment for detailed guidance
for the safe handling and decontamination of soiled surgical instruments.
According to Wood, all perioperative team members should limit the amount of surface
contamination with blood and body fluids from the patient and follow AORN’s Recommended
Practices for Sharps Safety to minimize the risk of injury from a contaminated sharp device.
No matter the care setting, it is critical to consider the environmental contamination that may
be present. Ebola virus is killed with hospital-grade disinfectants (such as household bleach).
Ebola virus on dry surfaces, such as doorknobs and countertops, can survive for several
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hours; however, virus in body fluids (such as blood) can
survive up to several days at room temperature. Use a
U.S. Environmental Protection Agency (EPA)-registered
hospital disinfectant with a label claim for a nonenveloped virus (e.g., norovirus, rotavirus, adenovirus,
poliovirus) to disinfect environmental surfaces in rooms
of patients with suspected or confirmed Ebola virus
infection. Although there are no products with specific
label claims against the Ebola virus, enveloped viruses
such as Ebola virus are susceptible to a broad range of
hospital disinfectants (such as bleach) used to disinfect
hard, non-porous surfaces. As a precaution, selection of
a disinfectant product with a higher potency than what
is normally required for an enveloped virus is being
recommended at this time. EPA-registered hospital
disinfectants with label claims against non-enveloped
viruses (e.g., norovirus, rotavirus, adenovirus, poliovirus)
are broadly antiviral and capable of inactivating both
enveloped and non-enveloped viruses.


The Association of
periOperative Registered
Nurses (AORN)
recommends that
airborne precautions
be taken when caring
for an Ebola patient in
the surgical setting in
addition to standard,
contact, and droplet
precautions.

ENVIRONMENTAL HYGIENE
To ensure good environmental hygiene, hospitals can take the following steps:
• Be sure environmental services staff wear recommended personal protective equipment
(PPE) to protect against direct skin and mucous membrane exposure of cleaning
chemicals, contamination, and splashes or spatters during environmental cleaning and
disinfection activities.
• Use an Environmental Protection Agency (EPA)-registered hospital disinfectant to
disinfect environmental surfaces and engage in proper mechanical cleaning.
• An ATP system can be used to help monitor environmental cleaning.
• Avoid contamination of reusable porous surfaces that cannot be made single use. To
reduce exposure among staff to potentially contaminated textiles while laundering,
discard all linens, non-fluid-impermeable pillows or mattresses, and textile privacy
curtains into the waste stream and disposed of appropriately.
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