
Shortage of mechanical vents seen 
for pandemic, airborne terrorism
Tough choices may have to be made about who gets one

Adire shortage of mechanical ventilators appears to be the weak-
est link in any emergency response to an airborne bioterrorism
threat or pandemic influenza outbreak, a recently published

study by the Centers for Disease Control and Prevention found.1

Though the data were collected in 2003-2004 — and thus are regarded
essentially as a “baseline” reading in the aftermath of 9/11— there is
broad consensus that the problem has not been resolved, says lead
author Richard Niska, MD, a medical epidemiologist in the CDC
division of health care statistics.

“The literature in general raises the specter that there wouldn’t
be enough,” he tells Bioterrorism Watch. “With a lot of ventilators
already spoken for by people with lung problems, if there was any
mass influx of people with pulmonary problems due to anthrax or
something like that, there would be a shortfall. I don’t think there is
any literature out there that says we are ready. We need much more
than we have now if there was a mass casualty attack or flu pan-
demic, where a lot of people would need ventilator support.”

The 2003 and 2004 National Hospital Ambulatory Medical Care
Survey included a Bioterrorism and Mass Casualty Preparedness
Supplement to assess a nationally representative sample of hospitals
for their ability to respond to mass casualties. The CDC found that
hospitals nationwide have available an average of only 12 mechanical
ventilators each.

The CDC cited another study published last year that underscores the
hard choices necessary to deal with such a situation.2 In a hypothetical
pneumonic plague epidemic involving 400 patients, a regional 27-hospi-
tal system in the Minneapolis area rapidly experienced a major shortage
of ventilators. Although 480 intensive care beds were available in that
system, one would presume that many of these were already in use. The
drill also revealed little potential for backup, with only 16 ventilators
available for purchase from regional vendors. The authors therefore
proposed a three-stage triage system for either instituting or continuing
mechanical ventilation, based on objective clinical factors related to
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survival potential and available resources, but not
on patient age or subjective value judgments. The
system, which would involve a change in the stan-
dard of care, would be implemented through the
health department and supported by a declaration
from the state governor with professional liability
protections, the CDC reported.

“Because many epidemic and bioterrorist agent
illnesses involve respiratory failure, mechanical
ventilation is a frequently required intervention
but one that is in limited supply,” wrote John L.
Hick, MD, lead author of the Minneapolis paper.
“In advance of such an event, we must develop
triage criteria that depend on clinical indicators of
survivability and resource utilization to allocate
scarce health care resources to those who are most
likely to benefit. These criteria must be tiered,
flexible, and implemented regionally, rather than
institutionally, with the backing of public health
agencies and relief of liability.”

The authors of another recent paper warn
a severe pandemic could create demand for

mechanical ventilators that may far exceed the
reserves in the CDC’s Strategic National Stockpile
(SNS).3 They used the CDC’s FluSurge modeling
software to predict the effects of planning assump-
tions for a severe pandemic, finding that typical
city, with a pandemic of moderate duration and
attack rate (eight weeks and 25%, respectively), at
epidemic peak (Week 5), flu patients would require
191% of all nonintensive care unit (ICU) beds, 461%
of all available ICU beds, and 198% of all available
mechanical ventilators. Even with greatly increased
reserves, the SNS will not be able to provide sup-
plies of ventilators adequate to meet the needs of
hospitals in a pandemic. Moreover, they will not be
able to rent equipment, and it is not practical for
hospitals to purchase, maintain, and store expen-
sive full feature mechanical ventilators just to have
them on hand in case they are needed, according to
the report and a subsequent analysis of the findings
in the Center for Biosecurity Network Report.4 The
authors assert that alternative positive pressure
ventilation (PPV) equipment, designed and used
for short term PPV in non-ICU locations, but suit-
able for definitive mechanical ventilation during
mass casualty events, should be considered. This
equipment is available, less expensive, and more
easily stockpiled than full feature mechanical venti-
lators, they argue. Moreover, alternative PPV equip-
ment must be easy for noncritical care staff, with
limited training and experience, to operate, as it is
likely that they will be called upon to help manage
patients with respiratory failure in a mass casualty
setting. 

However, because it also may have to be used
outside of an ICU, alternative PPV equipment
must have appropriate alarm capabilities, battery
power, and the ability to function with either high-
and low-pressure oxygen sources. The authors
conclude that portable ventilators with internal
compressors and oxygen blenders will be the most
oxygen sparing and will meet most of the criteria
for the ideal mass casualty PPV device. They also
point out that a stockpile of PPV equipment alone
will not be adequate or sufficient. Shortages of crit-
ical care staff will be a limiting factor in any emer-
gency response, which means that cross-training
of noncritical care staff must be central to any
effort to expand hospital surge capacity.

“It all speaks to surge capacity — the number
of hospitals beds, doctors, nurses, and equip-
ment,” notes Niska. 

In other specific findings of the 2003-2004 survey,
about 92% of hospitals had revised their emergency
response plans since Sept. 11, 2001, but only about
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63% of those had addressed all five preparedness
scenarios: natural disasters, biological, chemical,
radiological, and explosive terrorism. The remain-
ing 37% had addressed one or more of the scenar-
ios, he says. The CDC is planning to update its
hospital emergency response study in 2008 with
likely publication in a year or two to follow. Will
hospitals show greater levels of preparedness than
the 2003-2004 survey?

“That would be my hope, but without studying
it we don’t know,” Niska says. “The [post-911]
funding may have made a difference and every-
body was able to ramp up everything. Or it is pos-
sible since there have been no terrorists attacks
since then that people went on and looked at other
things related more to day-to-day concerns.”
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Half of nurses may not
report during pandemic
Strategies include providing vaccine, family, pet care

Nurses were more likely to report to work in
the aftermath of a terrorist attack involving

smallpox or a radiological release than face down
pandemic influenza, researchers found. 

More than half the nurses surveyed in a San
Francisco hospital said they would not report for
work if a influenza pandemic hit, according to a
study presented recently in San Jose at the annual
conference of the Association for Professionals in
Infection Control and Epidemiology.1 Health care
facilities must develop strategies to deal with

potential staffing shortages in an effort to prepare
for disasters. The objective of the study was to
consider potential staffing shortages at an urban,
tertiary care, teaching hospital by assessing both
the ability and the willingness of nurses to report
to work in the event of a local biological or nonbi-
ological disaster, the authors report.

Survey of high-risk units

Descriptive information was obtained through
a survey distributed to a nonrandomized sample
of nurses working on high-risk units. High-risk
units were identified as those most likely to be
heavily affected during a disaster. The survey
described local disaster situations such as an
explosion at a sports arena, an earthquake, and
pandemic avian flu. The participants were asked
to first indicate if they would be able, and then to
indicate if they would be willing to report to
work during each disaster scenario. 

Ninety-three surveys were completed and
returned. The potential of “suffering from a per-
sonal health problem” was found to be a significant
barrier to the perceived ability to report to work as
well as perceived willingness to report to work
during a disaster. Out of all the disaster scenarios,
nurses were least willing to report to work during
an avian flu pandemic (51%; n = 47). Correlations
between willingness to report to work during a cri-
sis and significant concern/fear for self or family
were found. 

In other results, 48% of respondents said they
would not report for work following a denotation
of a radioactive bomb and 41% said they would
not go in during a smallpox attack. “For those
three events, the willingness dropped quite a bit,”
says Karen Anderson, CLS, CIC, one of the lead
researchers and an infection control professional
at California Pacific Medical Center. “They may
have the ability to come but they don’t have the
willingness anymore. Those were the three where
we noticed the shift, and the most was pandemic
flu.”

On the other hand, nurses were much more
willing to work during an earthquake, suggesting
that hazards already associated with a region
may be more acceptable to workers. 

“An earthquake could definitely happen in this
area,” Anderson says. “It seemed like if it was
something physical like that the nurses were
much willing to come to work. Some said they
may not have the ability to get here if public
transportation was disrupted, but they certainly
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had the willingness to come to work.”
They findings suggest that some presumptions

about willingness to report to work may be made
based on the expected hazards in a given geo-
graphic area. Going beyond the San Francisco
earthquake example, Anderson notes, “People in
Kansas are used to tornados and have already
thought some things out.”

General factors that could potentially affect
willingness to come to work include offers to pro-
vide vaccine or treatment to workers and families,
elder and child care, and provisions to shelter
pets, she noted. “In true disasters, people are
going to have to start thinking differently,” she
says. “Those were things that also entered into
nurses’ willingness to work during [Hurricane]
Katrina. A hospital in New Orleans was able to
provide pet care and they were able to keep their
staff working. The actually had an area where the
pets were kept in crates, and that was very effec-
tive. You also have to think up ways of having

child care on site.”
With regard to pandemic flu, the ability to pro-

vide vaccine for staff and their families could be
critical in getting workers through the doors of
the hospital. 

“We didn’t ask the question if a vaccine was
available for you and your family would you
come in?” Anderson says, though adding that 
in a follow-up survey may address the issue.
“Our take-home message is that we need to 
plan accordingly for those kind of [issues] — to
think outside the box and think about giving the
influenza vaccine to families so the nurses will
remain at work.
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Oregon drill finds deadly 
germs may be put on hold
Findings could reveal similar gaps in other states

The standing gallows humor in health care epi-
demiology is that no really severe outbreak 

of anything begins until late Friday on a holiday
weekend. But emergency planners in Oregon
were not laughing after finding that too many
local health departments — a key component in
the state response system — were unavailable
when contacted after hours about emergency
transport of a possible pandemic flu isolate for
testing at the state reference lab.

It only was a drill, of course, but it revealed a crit-
ical breakdown in the state system that could reflect
similar problems in other states. Want to check?
Consider this suggestion by Teresa McGivern, BS,
biological response coordinator in the Oregon State
Public Health Laboratory (OSPHL) in Portland: 

“Our recommendation is a simple one for every
infection control coordinator and [workers] in the
lab and microbiology department: wait until after 
5 someday and try to contact your county health
department,” she says. “See what you get. Call the
state epi department, [too]. You can say, “This is just
an exercise; I am just curious if we had a specimen
right now that needed to go up to the state public

health lab, could you put me in touch with some-
body?’ We did it as a drill. Everybody knew what
was happening and it didn’t work.”

On the positive side, the drill led to the devel-
opment of a new policy that has now been added
to the emergency preparedness plan. “The plan
can be used as a template for Oregon counties
when urgent after-hours transport of specimens 
to the state public health lab is needed,”
McGivern says. (See plan highlights, p. 29.) 

An after-action analysis by McGivern and col-
leagues found that ”after multiple functional
Oregon clinical lab exercises, the objective of
physically transporting and tracking simulated
specimens urgently during business hours was
accomplished, but after-hours transport could
not be met. Health department epidemiologists
activate the OSPHL after hours and on weekends
so that rapid testing on specimens of critical pub-
lic health significance can be performed, but
standardized health department plans for the
urgent transport of specimens to the OSPHL
were not available,” according to a study pre-
sented recently in San Jose at the annual confer-
ence of the Association for Professionals in
Infection Control and Epidemiology.1

Other challenges identified during the transport
exercise were trying to cover all 97,000 square miles
of Oregon without a statewide OSPHL courier ser-
vice; dealing with 35 distinct local health jurisdic-
tions; and finding that hospitals and clinical labs



were reluctant to allow staff to initiate transport 
of specimens after hours due to cost and liability
issues. Then there was the problem of reaching
anyone after regular hours at the local health
departments, though one at least had somebody
answering the phones. Turns out it was a student
offering to provide emergency mental health coun-
seling, but she couldn’t help on transport of threat-
ening biological specimens. 

“The hospital tried to explain what we were
doing, [saying], ‘This is a drill; we need to get 
a specimen [transported] for possible avian
influenza confirmation,’” McGivern says. “The
lab couldn’t get through and I called and tried to
explain what we were doing. I think she thought
we were ‘cuckoo.’”
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Oregon develops transport 
policy after drill shows gaps
Notify receiving facility, urge isolation precautions

In response to a drill that showed gaps in plan-
ning and communication regarding the trans-

portation of potentially infectious agents, Oregon
public health officials have adopted new policies,
which were originally developed by public health
officials in Lane County, OR. The policy is sum-
marized as follows: 

Purpose: To provide a transportation and
communication procedure that will assure 
that lab specimens, collected by a health care
provider or laboratory within Lane County,
which have an urgent Public Health need for
immediate transport to and processing at the
Oregon State Public Health Laboratory (OSPHL),
can be packaged and transported and the infor-
mation communicated between the provider,
sending lab, OSPHL, the Department of Human
Services (DHS) Acute & Communicable Disease
epidemiologist, and Lane County Public Health
outside of normal working hours. 

Situation: The Lane County Public Health on

call supervisor receives a call stating that there is
an immediate need to get a clinical lab specimen
to the OSPHL for testing for a disease that has
potential to trigger a public health emergency. An
example of such a disease would be a specimen
from a person who may have a virus capable of
causing a highly pathogenic pandemic flu. The
call may come in from the health care provider
including hospital emergency rooms and clinics,
a laboratory within Lane County, the DHS on call
epidemiologist, or the OSPHL.

Assumptions:
1. The need to collect, package, and transport 

a clinical specimen with potential to trigger a
public health emergency and to accurately and
efficiently communicate between the collecting
provider and lab, the transporter, LCPH, the DHS
epidemiologist, OSPHL necessitates joint plan-
ning with these agencies.

2. OML has the capability to correctly collect
and package such specimens and will use their
own couriers to transport such specimens to
OSPHL at all hours.

3. Health care clinics without OML labs will
have limited ability to correctly collect and pack-
age such specimens and may contact LCPH, the
DHS epidemiologist, or local emergency room
providers for information.

4. Commercial couriers not provided by a labo-
ratory or a public health agency are not certified
by the Oregon Department of Transportation to
transport hazardous material including lab speci-
mens capable of causing serious illness.

5. LCPH will not provide direct client testing
either at the Health Annex or off site. If the noti-
fying provider or lab is unable to collect and
package the specimen to the standards of
OSPHL, the client should be referred to an emer-
gency room where the specimen can be collected.
Before sending a client with a potentially highly
pathogenic and highly communicable disease to an
emergency room, the provider MUST notify the
receiving facility and the transporting paramedics and
request immediate isolation precautions for this client
including a negative pressure room if the organism
can be spread by droplet or airborne mechanism.

Procedure: When the LCPH on-call supervisor
receives the call requesting OSPHL testing for a
clinical specimen for a disease with potential to trig-
ger a public health emergency the supervisor will:

1. Gather the following information from the
caller (assuming that the call is from a provider
or lab): 
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a. name and contact information for the
provider or lab;

b. name and contact information for the client
from whom the specimen is to be obtained;

c. the disease that is to be tested for;
d. the type of testing requested;
e. brief description of the clinical situation and

reason the clinician is requesting the stat OSPHL
testing (For example: Sacred Heart emergency
room doctor calls and says they have just
received a 20-year-old student in severe respira-
tory distress who gives a history of work/study
travel one week ago in some-province-in-China
that has a current outbreak of H5N1 influenza
and is on the WHO recommended “Do Not
Travel List”);

f. how the provider/lab will transport the
specimen to OSPHL and request that they begin
their process of setting up a transport;

g. inform the caller that you will contact the
state epidemiologist to request authorization for
an after-hours transport to OSPHL for stat testing.

2. LCPH supervisor then:
a. contacts the DHS epidemiologist on-call by

phone. 
i. provides information from lab/provider;
ii. requests approval for the transport;
iii. requests that:
1. DHS epidemiologist contact OSPHL on-call

person to receive specimen;
2. DHS epidemiologist have OSPHL on-call

person contact LCPH/lab/provider to provide
instructions on collecting, packaging, and label-
ing specimen and determine when and exactly
where the transport person will deliver the speci-
men to OSPHL;

3. Requests that OSPHL and state epidemiolo-
gist notify LCPH immediately of test result (posi-
tive or negative). 

b. Calls the LCPH program manager and Public
Health Officer to notify them of the situation and
consider potential next steps. (In the absence of
either of these two people, call the other LCPH
supervisors and the H & HS director or designee)

c. Calls the provider/lab and:
i. provides information from DHS epidemiolo-

gist and OSPHL;
ii. confirms transportation arrangement;
iii. requests that the provider/lab notify LCPH

of the test result — positive or negative;
d. If lab/provider is unable to provide transport

LCPH supervisor begins call-down process to
locate a LCPH employee who will transport the
specimen in a county vehicle.

e. When the person transporting collects the
specimen and leaves for Portland, the on-call
supervisor notifies OSPHL of the estimated time
of arrival. 

3. When LCPH on-call supervisor receives the
test result, notify Public Health Officer and Program
Manager (or backup management) and begin next
steps as appropriate.  ■

Infections, bioterror 
a growing global threat
WHO says prepare for natural to defeat intentional

More than at any previous time in history,
global public health security depends on

international cooperation and the willingness of
all countries to meet the threat of rapidly emerg-
ing infectious diseases and acts of bioterrorism,
the World Health Organization emphasizes in a
new report. New health threats include potential
terrorist attacks, chemical incidents and radionu-
clear accidents, the WHO warns. 

The WHO has participated in international dis-
cussions and bioterrorism desktop exercises, argu-
ing that the surest way to detect a deliberately
caused outbreak is to strengthen the systems used
for detecting natural outbreaks, as the epidemiolog-
ical and laboratory principles are fundamentally the
same, the report states. As an example of how over-
whelmingly disruptive a bioterrorism attack can be,
the WHO report cites the 2001 anthrax mail attacks
in the United States. “Coming only days after the
terrorist events of 11 September 2001 in the United
States, the deliberate dissemination of potentially
lethal anthrax spores in letters sent through the
United States Postal Service added the deliberate
release of biological or chemical agents to the reali-
ties of life in the 21st century,” the WHO said. 

To recap, anthrax spores were found in only
four envelopes, but the impact was staggering.
“In addition to the human toll — five people died
among 22 cases — the anthrax attack caused mas-
sive disruption of postal services in many coun-
tries around the world and had huge economic,
public health and security consequences,” the
WHO reported. 
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For years, the United States and other industri-
alized countries had lived with the fear — fre-
quently fed by hoax calls and alarms — of just
such an attack. Although there was no evidence
that they had been used, it was well known that
stocks of biological weapons, including anthrax,
were held by a number of countries. 

“Effective medical measures for prevention and
treatment of the two forms of the disease — cuta-
neous and inhalational anthrax — were established
and published in the medical literature well before
the anthrax letter attacks. Nevertheless, the anthrax
letters . . . caused huge public alarm and prompted
a massive public health response. . . . Drugs were
made available on an emergency basis to some
32,000 people who were potentially exposed.
Altogether, about 3.75 million antimicrobial tablets
were distributed.”

The collection and testing of environmental and
clinical samples, as well as materials from suspi-
cious incidents and hoaxes, placed an immense
burden on the CDC, public health laboratories
throughout the country and government agencies.
One legacy of the crisis was the introduction of
permanent decontamination, detection, and secu-
rity equipment at mail processing facilities across
the country, the WHO noted. To reduce potentially
contaminated dust and aerosols from the atmo-
sphere in its centers, the Postal Service introduced
some 16,000 high-efficiency particulate air filter
vacuum machines and, as a precaution, routinely
sterilizes mail going to federal agencies by elec-
tron-beam irradiation. For the two fiscal years 2003
and 2004, $ 1.7 billion in was budgeted for addi-
tional modifications and improvements in the gov-
ernment’s ability to protect the health of postal
workers and to prevent pathogens and other haz-
ardous substances from being distributed through
the mail.

‘Even though the deliberate release of the
anthrax was directed at one country, it had region-
wide effect in the Americas,” the WHO reported.
“This was especially so as public health infrastruc-
tures had to divert resources to face an overwhelm-
ing demand for laboratory tests for suspected
tainted postal items, personal protective equipment
and for the decontamination of facilities.”
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CE/CME questions
13. A 2003-2004 survey found that hospitals

nationwide have available an average of ___
mechanical ventilators.

A. 6
B. 12
C. 39
D. 75

14. Researchers proposed a triage system for
either instituting or continuing mechanical ven-
tilation, but said patient age and subjective
value judgments should not be included.

A. True
B. False

15. More than half the nurses surveyed in a San
Francisco hospital said they would not report
for work if ____occurred.

A. an earthquake
B. a smallpox attack
C. a radiological release
D. pandemic influenza

16. Emergency planners in Oregon found in a 
drill that they had difficulty getting laboratory
specimens transported for state laboratory
confirmation:

A. after hours.
B. during regular working hours.
C. unless they were “A-list” bioterror agents.
D. without sign-off from the governor’s office.

Answer Key: 13. B; 14. A; 15. D; 16. A.

CE/CME instructions

Physicians and nurses participate in this CE/
CME program by reading the issue, using the

provided references for further research, and
studying the questions. To take the CE/CME test
on-line, go to http://subscribers.cmeweb.com/.
Each issue will test separately. If you have ques-
tions, please call customer service at (800) 688-
2421.  ■



Occurring as it did so soon after the September
2001 terrorist attacks, the anthrax offensive
prompted a profound rethinking of threats to
national and international security. It showed the
potential of bioterrorism to cause not just death
and disability, but social and economic disruption
on an enormous scale both in the United States
and internationally, the report states. 

“In our increasingly interconnected world, new
diseases are emerging at an unprecedented rate,
often with the ability to cross borders rapidly and
spread,” the report states. “Since 1967, at least 39
new pathogens have been identified, including HIV,
Ebola hemorrhagic fever, Marburg fever, and SARS.
Other centuries-old threats, such as pandemic
influenza, malaria and tuberculosis, continue to
pose a threat to health through a combination of
mutation, rising resistance to antimicrobial
medicines and weak health systems.”

Global airlines now carry more than 2 billion
passengers a year, enabling people and the dis-
eases that travel with them to pass from one
country to another in a matter of hours, the WHO
noted. The potential health and economic impact
was seen in 2003 with SARS, which cost Asian
countries an estimated $60 billion in U.S. dollars.
The report also sets out the WHO strategic action
plan to respond to a pandemic, draws attention
to the need for stronger health systems and for
continued vigilance in managing the risks and
consequences of the international spread of polio
and the newly emerging strain of extensively
drug-resistant TB (XDR-TB). Noting that no
nation is safe in isolation, the WHO urges the
following actions for all countries: 

• global cooperation in surveillance and out-
break alert and response; 

• open sharing of knowledge, technologies and
materials, including viruses and other laboratory
samples, necessary to optimize secure global
public health; 

• global responsibility for capacity building
within the public health infrastructure of all
countries; 

• cross-sector collaboration within govern-
ments; and increased global and national resources
for training, surveillance, laboratory capacity,
response networks, and prevention campaigns.

The WHO report is available on the web at:
www.who.int/whr/2007/en/index.html.  ■
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CE/CME objectives

After reading each issue of Bioterrorism Watch,
the infection control professional will be able to

do the following:
• identify the particular clinical, legal or educa-

tional issue related to bioterrorism;
• describe how the issue affects health care

providers, hospitals, or the health care industry in
general; 

• cite solutions to the problems associated with
bioterrorism, based on guidelines from the federal
Centers for Disease Control and Prevention or
other authorities, and/or based on independent
recommendations from clinicians and bioterrorism
experts.  ■
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