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Introduction

Following thetragedy of September 11, 2001and the anthrax mailingsof
the same year, theU.S. medical community has undertaken stepsto deal with a
potential event which would result in alarge number of paients requiring
mechanical ventilation. More recently, thethreat from naure, in theform of the
Avian Flu (H5N1), has accelerated preparationsfor a pandamic flu, which might
result in thousndsof paients requiring mechanical ventilation.

At present, the H5N1 flu remainsdifficult to tranamit from person to
person, but mutation of the viruscould changethis quickly. Reports from
Southeast Asia suggest tha thevirulence of HSN1 results in severe acute
respiratory failure (ARF).

In the United States, the common treatment for ARF is supplemental
oxygen and mechanical ventilation. Thuswe can expect a surgein demandfor
ventilators if apandamic of HSN1 wereto occur.

Mechanica ventilation typically isimplemented and managed by
respiratory therapists, in intengve care units, unde the direction of a physcian.
Despite the severity of ARF, mos paients survive?® However, mos paients
with SEVERE ARF, except when caused by conditionsimmediately correctable

by antidotes, (e.g., ndoxonefor opiate overdos), are likely to die.

Thetypica hospital maintains sufficient nunmbers of ventilators, suppot
equipment, and suppliesto meet current demands At times of pesk demand, (i.e.,
flu season), hogitals frequently are required to supplement ther ventilator
inventories, by renting additiond ventilators. Thus, our hoitals have virtudly

no reserve ventilators to responda disaster or pandemic.



Theventilatorsused in critical care settings are complex,
microprocessor-driven devices. They are designed to suppot awiderangeof
medical conditions acuities, ventilation modes, flows and pressures. The high
cog of purchasing and maintaining such critical care ventilators makes

stockpiling these devices finandally impractical.

Moreover, the extengve training and competency requirements necessary
to opaate these ventilators safely and effectively, precludeuse of suppot
personnd who may beused to assist respiratory therapistsif a pandemic or other

mass casualty event hits the country.

Thefollowing represents the recommendéionsfrom the American
Assodation for Respiratory Care to assist with decisionsto plan and implement
mass casualty respong for both pandemics (H5N1) and other mass casudty

disasters.

It mug aso beemphasized tha ramping up ventilator capecity, for any
mass casualty response, will require concomitant ramping up human resources to
assist respiratory therapists and physcianswith treatment of casudtiesd/paients
requiring mechanical ventilation. This human resource issueis akey factorin

ventilator selection, of nolessimportance tha theventilator itself.



Theresult thenis obvious Inthewake of a pandamic flu with avirulent
flu strain like HS5N1, paients with survivable illiness will die from lack of
resources unless more ventilators tha have the capabilities to suppot paients

with ARD, arereadily available.

US Strategic National Stockpile (SNS)

The U.S. Center for Disease Control and Prevention@ Strategic Nationd
Stockpile (SNS) program owns and maintainsthousandsof mechanical ventilators
for distribution to states affected by mass casudty events. However, a serious

influenza pandamic islikely to overwhdm even the SNS inventory.

Theinventory should be expanded to indudeapproximately 1500ventilators,
with the same features and capabilities as those currently used in critical units

throughoutthe county.

This added resource will hdp meet an anticipated surgein demand of the mog
clinically versatile ventilators, in order to meet theclinical needsof the severe

H5N1 paients, especially those who have co-morbidities.

A reliable triage system is absnlutely necessary to assure tha only paients who

cannotbe managed with the more numerousbutless complicated ventilators,



receive theventilatory suppot necessary to suppot them throughoutthe

inddence of H5NL1.

Assuch, local planning will be essential.

Critical Pointsto Consder When Purchasng Ventilatorsat the Local Level
Human Resour ces I ssues

* Undea nomal condtionscritical care professionds are in short
supply.? % Redudng services to essential non-elective levels will
free some personnd and equipment.

* |f theneed for mechanica ventilation overwhdmsthe capecity,
noncritical care professiondswill beenlisted to assist in thecare,
butonly after undegoing some degree of training, by respiratory
therapists and other critical care specialists.

* Therefore:

0 Ventilatorsfor these events mug beeasy to use.

o Ventilatorsfor these events mug have adequae alarms.

0 Minimum alarms would indudeloss of power source (gas
and/or electricity), low pressure, high pressure, and
disconnezt.

0 Standadized training programs mug to be undetaken to
first train thetrainers, and then facilitate use of additiond

caregivers.



0 Thecomplexity of mechanical ventilationrequires that
respiratory therapists play thelead rolein this educationd
effort.

0 Since al mechanical ventilators are powered by
compressed gas (air), and or electricity plansmug indude
pre-identified additiond sources for high capecity air
compressors (that can power several ventilators
simultaneoudy). These compressors mus beable to
produe clean and dehumdified air at within a pressure
rangespecified by the ventilator manufacturer. Gasoline-
powered generators should also beidentified in theplan.
Natural disasters may eliminae electricity, or apandamic
may require continuing ventilator use in facilities not
designed or configured for thewidearray of medical

technology devices.

Logistical Support:

Adeguae supplies of ventilator circuits, suction equipment,
pulse oximeters mug also beavailable in order to maintain
airway clearance, and monitor oxygenaion.

Ventilator circuits (tubinghaves) are used to conrect the
patient with theventilator and mug be sterilized if reusable, or
replaced, as ventilators are switched to different patients over

the course of thepandamic.



I Oxygen supply may belimited by events tha destroy
commercia infrastructure (hurricane) or hogital supplies
(flood, earthque.)

0 Oxygen consumption of ventilators mug belimited
0 Ventilators capable of opeating from compressed

gas and avariety of electrical sources are preferred.

I Children will also bevictims
0 Ventilators should be capable of ventilating
pediatric patients.
I In case of contagiousrespiratory disease caregivers should use
appropriate protections
o0 Noninvasive (mask) ventilation should be avoided
o Caregiversshould wear appropriate protective
respirators.

0 Caregivers should minimize exposure time.

I Thefollowing capabilities are necessary to treat paients with
H5NL1 and the resultant acute respiratory failure.
0 Operate across awiderangeof paient popubtions
(pediatric to adults)
o0 Easy, safe opeaation

o0 Minima maintenance.



0 Opeatefor 4-6 hous when electric and gas supplies
are unavailable (battery).

o0 Ventilation of acute respiratory failure will require, a a
minimum theability to control tidd volume, respiratory
rate, ingired oxygen congentration, and postive end-
expiratory pressure (PEEP).

0 Devicesusd in EMS for trangorting paients
commonly do not meet these requirements and may not
have any valuein apandamic flu or mass casudty
event. They are designed for short term use and nat to
manage paients with ARDS

* Inaeasing ventilator capecity

0 Stockpiling of ventilators with the characteristics necessary
to meet the chdlenges of acute respiratory distressis
recommended

0 Stockpiling ventilator power sources and the previoudy
mentioned supplies and equipment is recommended

0 A systemto periodically inventory andtest stockpile
equipment mug beingituted virtudly at time of
acquigition, if not currently in place.

o Efficientutilization of current, non stockpiled ventilators

* Useof anesthesia ventilators (canceling of elective

surgery) for paient care.



* Sharing of ventilators between ho9itals,
municipdities, and cities.

* Request al howitalsto ascertain existence and
condition of obolete yet fundiond ventilators that
could beused in thevent of a pandanic, or other

disaster.

* Establish procedure for appropriate distribution of
local stockpilesand rental companies.

e Accessto SNSreserves.

Summary

Ventilator reserves mug be versatile enoughto meet demandsfor mass
casudty and pandemic ventilator use.

Plannes should consder standadization of ventilators when practical in
order to simplify a) training suppot staff, b), inventory of suppot
resources (circuits, etc), and c) anticipated site of use.

Ease of training and training programs mug be established at time of
ventilator purchase.

Numbers and types of ventilators should reflect thedifferencesin need
between disaster response with mass casualties and a pandamic such as
HSN1.

Ultimately we will have jus onereserve of ventilators to use in both
scenaios As such theneed to add ventilators tha have ventilation mode
capabilities tha suppot pandemicsis paramount given the excellent
response to suppot disaster mass casudty situaions

Much of the current reserve can suppot a pandemic outbreak, but notall.
At least an additiond 1500ventilators (1000adult, 500 pediatric) are
required to supplement the stockpiles aready in place, for pandemic
occurrences, that lead to suppott of paients with Acute Respiratory
Failure.

Respiratory therapists can and are assisting agendes at al levelsto assure
tha ventilator stockpiles are not measured by quantity alone butalso
clinical capabilities, aswell.



The American Assodation for Respiratory Care standswillingto assist all
emergency preparedness agendes as they providefurther consderationto
purchase of ventilators. It will also assist in identifying the suppot, andlogistical
issues tha manifest as pat of thethis process.
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